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Identification of efficacy-related substances and prediction of quality control
targets for Yaobitong Capsules: A systematic analysis based on chemical
constituents and pharmacological effects
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Abstract: The quality control of traditional Chinese medicine (TCM) formulas is undergoing a paradigm shift from “index component
detection” to “efficacy-associated evaluation”. The core of this transition lies in establishing a new quality evaluation system that
closely aligns with clinical therapeutic effects and fully reflects the holistic regulatory characteristics of TCM. However, the current
quality control model, which predominantly relies on the quantitation of a few marker components, falls short of elucidating the multi-
component synergistic mechanisms of TCM formulas, and more critically, fails to systematically address the fundamental question of
“correlation between quality indicators and clinical efficacy”. Taking Yaobitong Capsule (J3JE 18 i F%) as an entry point, this research
aims to construct a predictive analysis pathway for quality markers (Q-Markers) based on the efficacy substances of TCM formulas.
By systematically integrating the correlative patterns between chemical constituent profiles and pharmacological actions, and
incorporating multidimensional information, including the dynamic transfer characteristics of constituents throughout the “medicinal
material-preparation-in vivo” process, the feasibility of quality assessment, and the contribution degree of compound compatibility
theory, screening out “core efficacy-related substances” that are representative of the holistic therapeutic actions of “promoting blood
circulation and removing blood stasis, dispelling wind and eliminating dampness, and regulating gi to alleviate pain”. These substances

are proposed as Q-Markers for subsequent quality research, with the goal of providing a reference for the establishment of a quality
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control system that is relevant to clinical efficacy. Comprehensive analysis indicates that the 14 compounds, including notoginsenoside

Ri, ginsenoside Rbi, ginsenoside Rgi, ligustrazine, ligustilide, tetrahydropalmatine, ect, possess well-defined pharmacological

activities, in vivo exposure evidence, and representativeness of formula compatibility. These compounds can serve as the basis for

subsequent quality standard research on Yaobitong Capsule based on efficacy substance Q-Markers.

Key words: quality control of traditional Chinese medicine formulas; efficacy-related substances; quality control targets; Yaobitong

Capsules; notoginsenoside Ri; ginsenoside Rbi; ginsenoside Rgi
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Table 1 Types and numbers of chemical constituents in each medicinal herb of YBT
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Fig. 1 Effects and mechanisms of YBT and chemical constituents in treating LDH
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Fig.2 “Constituent-target-pathway” network of efficacy substances in YBT
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Fig.3 Target-pathway diagram of 14 efficacy substances in YBT
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