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Study on “property-efficiency-pharmacology-disease” relationship of traditional
Chinese medicine with estrogen-like effect based on medicinal property
combination
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Abstract: Objective Taking traditional Chinese medicine (TCM) with estrogen-like action as an example, the correlation between
the medicinal properties, efficiency, pharmacological effects and clinical application of TCM was explored. Methods The TCMs and
compounds with estrogen-like effect were screened using CNKI, PubMed and other databases as information sources, the distributions
of the properties, effects, sources, and diseases related to the TCM and prescriptions with estrogen-like effect were analyzed by
frequency statistics to screen the core property combinations. The internal relationship between the estrogen-like effect and properties,
efficacy and indications of TCM was further explained from the perspective of property combinations, efficacy, targets, module of
protein interaction networks, pathological processes and diseases. Results A total of 82 TCMs with estrogen-like effect were found,
which was mainly distributed among tonifying deficiency, promoting blood circulation, and removing blood stasis drugs, which have
the effects of invigorating circulation and reinforcing kidney. Their core property combinations were warm-sweet-kidney, warm-sweet-
liver, neutral-sweet-kidney, cold-bitter-liver, and warm-pungent-liver. The high-frequency property combination warm-sweet-kidney
contained TCMs such as Yinyanghuo (Epimedii Folium) and Renshen (Ginseng Radix et Rhizoma), which have been studied frequently.
Their active components such as icariin and ginsenoside could exert estrogen-like effect by regulating estrogen receptor signaling
pathways, mitogen activated protein kinases (MAPK) cascade activation and calcium ion transport. Conclusion By participating in

the biological processes of autophagy and apoptosis, glandular development, immune regulation, glucose metabolism, bone
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metabolism, etc., core property combination warm-sweet-kidney played the estrogen-like role in the prevention and treatment of

perimenopausal syndrome, premature ovarian failure, type 2 diabetes, tumor, neurodegenerative diseases, osteoporosis and other

diseases. This study explained the relationship among property, effects, pharmacology and diseases of TCM with estrogen-like effect

from a molecular network level, providing a scientific basis for guiding its clinical application.
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Table 1 Frequency distribution of property combination of
TCMs with estrogen-like effect
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Table 2 Efficacy frequency and distribution of related property combination of TCMs with estrogen-like effect
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Table 5 Main biological processes involved in estrogen like effect of warm-sweet-kidney property combinations
#H  FDR R (21 0
1 2.10X1073  cellular response to hormone stimulus GRB2, PIK3R1, BCARI
2 1.76X10°  autophagy BECNI1, RBICC1, AMBRAI, ATG14, ATG13
2 7.74X10°  programmed cell death BCL2L11,APAF1,BCL2, BAX, CYCS, VDACI, BRCA1, BID,MCLI, BCL2LI1
3 1.98X10°  immune response IL1A, IL6, CXCLS, IL1B, CCL2, CXCL1, CXCL2, IL17A
4 1.76X107°  skeletal system development PTH, BGLAP, CTSK, TNFSF11, ACPS5, TNFRSF11B, RUNX2
5 3.43X10° T cell activation SPN, CD86, ITGAM, CD80, ITGAL, ICAM1
6 4.48X10% regulation of calcium ion transport CAV3, STIM1, NOS3, TRPC1, CAV1, ORAIL, CALM2
6 6.96X107  gland morphogenesis MEDI, NCOA3, CAV1, ERBB2, EGFR, ESR2
7 8.42X107°  blood vessel development COL1AL, COL3A1, COL1A2, FN1, CD44
8 2.11X1077 MAPKKK cascade MAPK10, MAPK9, MAP2K 1, MAPKS, MAP2K2, MAP3K 1, PTPNI11,
MAPKSIP3, DUSP16, MAP3K7, MAP3K 11, MAP3K5
9 9.58X10° positive regulation of NF-kappa B transcription TRAF6, TRAF5, TRAF1, TNFRSF11A, TNF
factor activity
10 3.06X10°® positive regulation of glucose metabolic process ~ IRS1, INSR, IGF1, INS
10 2.24X10™* positive regulation of estrogen receptor signaling FOXAI
pathway
11 3.62X107 positive regulation of cell proliferation IL3, IL11, OSM, LIFR, OSMR, IL6ST
12 1.31X107' transforming growth factor beta receptor signaling ACVRLI1, SMAD2, SMAD4, SMAD3, FOXHI1, TGFBR1, TGFBR2,

pathway
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Fig. 3 Summary of relationship between “property-efficiency-pharmacology-disease” of warm-sweet-kidney property
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