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The mechanism of Er-xian Decoction in regulating lipid metabolism
disorders on bilateral ovariectomized rats based on metabolomics study

SHENG Ning’, WANG Cai-hong’, JIA Zhi-xin, WANG Zhe, WU Cai-sheng®, ZHANG Jin-lan”

(State Key Laboratory of Bioactive Substances and Functions of Natural Medicines, Institute of Materia Medica, Chinese
Academy of Medical Sciences and Peking Union Medical College, Beijing 100050, China)

Abstract: Studies have shown that women's menopause caused by permanent cessation of ovarian function is
closely related to lipid metabolism disorders. Er-xian Decoction has been used in the clinical treatment for gyneco-
logical diseases and has a good effect on diseases related to reduced sex hormone function. In this study, metabolo-
mics was performed on bilateral ovariectomized model rats within 12 weeks after modeling to mimic the physio-
logical state of menopausal women in different menopausal stages and Er-xian Decoction dosed model rats. The
results of liver oil red O staining sections showed lipid metabolic disorder of bilateral ovariectomized model rats
and the regulating effects of Er-xian Decoction. 46 potential biomarkers (6 steroid hormones, 3 sphingolipids, 11
phospholipids and 26 glycerides) in plasma and 32 potential biomarkers (1 steroid hormones, 20 phospholipids and
11 glycerides) in liver were obtained based on lipidomics analysis. Then, we analyzed the differential metabolic
pathways and construct the lipid metabolism network significantly regulated by Er-xian Decoction. The results
provided valuable information for in-depth understanding of the gradual changes on lipid metabolism disorders
under menopausal conditions and the characteristics and mechanisms of compound Er-xian Decoction's regulatory
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effects. The study complied with the procedures established by the Animal Experiment Ethics Committee of the
Institute of Materia Medica, Chinese Academy of Medical Sciences and passed the animal experiment ethics

examine (No. 00000918).
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Figure 1  Oil red-O staining of liver tissues at 2 W, 4 W, and 12 W (magnification x40). Sham: Sham operation group; OVR: Bilateral

ovariectomized model group; EXD: Er-xian Decoction group; NYL: Nilestriol group

Foon
o]
® 83k

{1

<16 -12 -8 -4 0 4

T 3 0
8 1216

(1]

Figure 2 PCA of lipids and sex steroids at 2 week, 4 week, and 12 week in rat plasma (A) and liver (B). Each point represents a single

plasma or liver sample from an individual animal, and is colored by the group
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Figure 3 Er-xian Decoction regulates plasma lipid metabolism disorders over time. A: A heatmap of all plasma metabolite markers with
significant difference for OVR pathology and EXD treatment (n = 46). Fold change at 2 W, 4 W, and 12 W are shown (Cer: Ceramide; dhCer:
Dihydroceramide; 4-MeOE,: 4-Methoxyestradiol; 4-OHE,: 4-Hydroxyestradiol; 17-OHPROG: Hydroxyprogesterone; PREG: Pregnenolone;
16-epiE,: 16-Epistriol; E,: Estrone; LPC: Lyso-phosphatidylcholine; PA: Phosphatidic acid; PC: Phosphatidylcholine; PS: Phosphatidylserine;
DG: Diglycerides; TG: Triglycerides); B-D: Composition of plasma metabolites of which the pathology is exactly the same as, partial over-

lapped, and not recovered; E: Pathway enrichment analysis
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Figure4 Er-xian Decoction regulates liver lipid metabolism disorders over time. A: A heatmap of all liver metabolite markers with significant
difference for OVR pathology and EXD treatment (n = 32). Fold change at 2 W, 4 W, and 12 W are shown (SM: Sphingomyelin; PE:
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pathology is exactly the same as and partial overlapped; D: Pathway enrichment analysis
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