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Abstract: In this study, the molecular mechanism of Cinnamomi Cortex-Rehmanniae Radix (CR) in the
prevention and treatment of osteoporosis (OP) was investigated by integrating compatibility analysis of compound,
bioinformatics and metabolomics. The rat OP models were established, and the Micro-CT indexes and pathological

sections were comprehensively evaluated. The results showed that compared with the model group, the indexes
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such as bone mineral density (BMD) and bone volume/tissue volume (BV/TV) were significantly increased after
CR treatment (P < 0.05), and the bone trabeculaec were arranged into mesh. The results of UHPLC-Q-TOF/MS
mainly involved amino acid metabolism, lipid metabolism and estrogen metabolism pathways. Integrating bioinfor-
matics and metabolomics analysis, it was finally found that: (D cinnamic acid and ethylcinnamate inhibit inflamma-
tory factors such as TNF, IL-18, and IL-13, thereby preventing and treating OP; @ multiple active ingredients of
CR target ESR2, PPARG, and CYP19A1, GABRAI and other targets, regulate cAMP synthesis, AMPK signaling
pathway and lipid metabolism, thereby regulating estrogen levels to prevent and treat OP; 3) oleic acid, arachic acid,
etc. act on AR, VDR and other targets, and regulate HIF-1 signaling pathway and AGE-RAGE signaling pathway,
thereby regulating osteoblasts and osteoclasts, and affecting calcium and phosphorus absorption to maintain bone
homeostasis. This study clarified the molecular mechanism of CR in preventing and treating OP from the perspective
of multi-directional regulation of inflammatory factors, estrogen and bone homeostasis, and provided theoretical
basis for the clinical application of CR and the development of compound. This experiment complied with the
ethical standards of animal experiments and was approved by the Animal Ethics Committee of Shaanxi University
of Chinese Medicine (No. SUCMDL20210309002).
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Table 1 Frequency of compatibility of traditional Chinese medicine with Cinnamomi Cortex

Compatibility of traditional Chinese medicine Support Confidence Lift Co-occurrence
Cinnamomi Cortex-Rehmanniae Radix 0.18 1 1.7 7
Cinnamomi Cortex-Corni Fructus 0.13 0.71 1.85 5
Cinnamomi Cortex-Poria 0.1 0.57 1.48 4
Cinnamomi Cortex-Astragali Radix 0.1 0.57 1.11 4
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Figure 1 Virtual screening of key targets and functional substances of Cinnamomi Cortex-Rehmanniae Radix (CR) in the prevention and

treatment of osteoporosis (OP). A: Protein-protein interaction (PPI) network of CR for OP treatment; B: Active ingredients-targets-OP

network; C: Kyoto encyclopedia of genes and genomes (KEGG) analysis of key targets of CR in the prevention and treatment of OP.

PPARG: Peroxisome proliferator-activated receptor gamma; CYP19A1: Cytochrome P450 family 19 subfamily A member 1; GABRAI:

Gamma-aminobutyric acid receptor subunit alpha-1; AR: Androgen receptor; ESR2: Estrogen receptor 2; VDR: Vitamin D3 receptor; CA2:

Carbonic anhydrase 2; TNF: Tumor necrosis factor; IL-14: Interleukin-1 beta; IL-13: Interleukin-13
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Figure 2 Monitoring results of lumbar tissue indexes in rats. A:
Bone mineral density (BMD); B: Bone volume/tissue volume
(BV/TV); C: Trabecular number (Tb.N); D: Trabecular thickness
(Tb.Th); E: Trabecular separation (Tb.sp). n =3, x 5. P < 0.01

vs control group; “P < 0.05, P < 0.01 vs model group
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Figure 3 CT 3D imagery of rat lumbar tissue. A: Control group; B: Sham group; C: Model group; D: CR group; E: Positive group
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Figure 4 Micrograph of rat lumbar tissue section (10x). A: Control group; B: Sham group; C: Model group; D: CR group; E: Positive

group
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Figure 5 Multivariate statistical analysis of serum metabolomics. A: PCA diagram in positive ion mode; B: PCA diagram in negative ion

mode; C: OPLS-DA diagram in positive ion mode of control vs model group; D: OPLS-DA diagram in negative ion mode of control vs model

group; E: OPLS-DA diagram in positive ion mode of model vs CR group; F: OPLS-DA diagram in negative ion mode of model vs CR group
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