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Prediction of potential active ingredients in traditional Chinese medicine based
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Abstract: Objective In order to solve the problem of lack of information on the effective ingredients in traditional Chinese medicines
(TCMs) and unclear pharmacodynamic material basis, which lead to the unknown modern mechanism of action of TCMs, the inductive
matrix filling method was applied to predict the potential active ingredients of TCMs by utilizing the properties information of TCMs
and chemical structure information of the ingredients in TCMs. Methods Firstly, the TCM-component association matrix was
constructed based on the properties of TCMs and chemical components information. Secondly, the TCM and ingredient similarity
matrix were constructed by the potential structural information, TCMs’ properties information, and ingredients’ chemical structure
information in the TCM-component association matrix. Finally, the TCM-component association matrix was filled with the TCM
similarity matrix and ingredient similarity matrix. Results The inductive matrix was filled in the herbal dataset, and the area under
curve (AUC) value was 0.768 8 through least-one-out cross-validation. Analysis of Danshen (Salviae Miltiorrhizae Radix et Rhizoma)
showed that the active chemical components of Salviae Miltiorrhizae Radix et Rhizoma, such as cryptotanshinone, tanshinone Ila,
miltionone, and danshenol, received high scores, and the predicted results were consistent with reality. Conciusion By using
induction matrix filling and combining TCM’s properties information and chemical structure information of the ingredients in TCM,
potential active components of TCMs can be effectively predicted, providing a new approach for studying the modern mechanism of
action of TCMs.
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Fig. 2 Filling process of inductive matrix for TCMs and chemical components
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Table 3 Correlation relationship between TCMs and ingredients (before filling)

HERB002 HERB021 HERB036 HERB093 HERBI133 HERB143 HERB184 HERBI188 HERB199 HERB225

FRa

Lo AAj PR 1% W& WiEF % WA i
MOL000354 RRAER 0 0 0 0 1 0 0 0 0 0
MOL003542 1L & 0 0 0 0 0 0 0 0 0 1
MOL001925 B4 & 0 1 0 0 0 0 0 0 0 0
MOL001735  MH#HE 0 0 1 0 0 0 0 0 0 0
MOL002644 -2 £ 0 0 0 0 0 0 1 0 0 0
MOLO001771  FHEAEH | 0 0 0 1 0 0 1 0 0 0
MOL007143 &2 0 0 0 1 0 0 0 0 0 0
MOL007085  11H-JEJE[CIHERe: 0 0 0 1 0 0 0 0 0 0
MOL000506 111 25 0 0 0 0 0 0 0 0 0 0




« 3062 F8 B 2024F5H $55% BIH  Chinese Traditional and Herbal Drugs 2024 May Vol. 55 No. 9
x4 PHMPESHRKXR ERRF)
Table 4 Correlation relationship between TCMs and ingredients (after filling)
W HERB002 HERB02! HERBO036 HERB093 HERB133 HERBI43 HERBI84 HERBI88 HERBI99 HERB225
paly A% HEsE 1B i LVt #in HE WA i

MOL000354 RRZEZ 1.178 530 0.867602 1.015484 0.767073 1.137673  1.080 117  1.012151 1.077441 0.896336 0.918 483
MOL003542 1112 1.184440 0.863416 1.000 147 0.741314 1.112852  1.091211  1.029011 1.088 864 0.896409 0.909 534
MOL001925 il & 1224617 0.874327 1.056065 0.798341 1.178723  1.125955  1.050253  1.119625 0.930 152 0.954 397
MOL001735 & 1.149758 0.847102 0.992818 0.742121 1102445  1.058593  0.990443  1.05194 0.874393 0.899 611
MOL002644  y-#+ % 1.135264 0.824484 0.945411 0.689050 1.057553  1.046338  0.998 178 1.050324 0.854331 0.904 861
MOL001771  FHER i | 1.144437 0.84108 0.978538 0.731894 1.096971  1.050629  0.986784 1.048532 0.868 721 0.894 795
MOL007143 2 0.331426 0.295161 0.440097 0330919 0486533 0294070  0.198906 0.231243 0.289295 0.179 659
MOL007085  11H-ZJF[C]H:M: 0331426 0295161 0440097 0330919 0486533 0294070  0.198906 0.231243 0.289295 0.179 659
MOL000506 2% 0.296 535 0.226334 0281704 0230236 0313508 0269797 0240149  0.258 563 0.234728 0.217 148

x5 ASHMABUMSTMER
Table 5 Predictive scoring results of some active

ingredients in Salviae Miltiorrhizae Radix et Rhizoma

WEY S W& R TRV 53
MOL007120 F}&MfE 11 (miltionone I 0.562 346
MOL007154  F}Zli lla (tanshinone I1a) 0.513 206
MOL007082 F+Z:fi# A (danshenol A) 0.512 645
MOL007081 F+Z:fi# B (danshenol B) 0.545 874
MOL000006 AJEEZE (luteolin) 0.683 761
MOL007151 J}Z % B (tanshindiol B)  0.559 004
MOL001942  FERHI# 2 (isoimperatorin) ~ 0.739 959
MOL007085 fiZHH (salvilenone) 0.330 919

*6 FASHEMIEERS RELBIER
Table 6 Some ingredients of Salviae Miltiorrhizae Radix et

Rhizoma and their efficacies
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