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Abstract: Objective To analyze of compatibility rules in clinical application of modified Simiao Pill based on data mining. Methods
In the databases of CNKI, Wanfang, VIP, literatures were searched from January 2010 to September 2021 with “Simiao Pill”, “Simiao
Decoction” and “Simiao Recipe” as the topic, article summary and key words respectively. Excel 2019, IBM SPSS Modeler 18.0 and
IBM SPSS 25.0 software were used for frequency analysis and cluster analysis. With the help of Cytoscape 3.8.2 software, the
ingredients-intersection target-path diagram of the most high-frequency drugs in additional integrant was constructed. Results A total
of 220 literatures were screened, involving 44 main diseases name, 72 main symptoms, and 30 compatibilities. A total of 245 formulas
included 240 added Chinese medicines, with a total using frequency of 1783. A total of 33 high-frequency drugs, including the top
frequency of Smilacis Glabrae Rhizoma, can be divided into 18 types according to their TCM functions, the frequency of medicine
flavors was 373 times, the frequency of medicine properties was 239 times, and the frequency of meridians was 590 times. Association
rule analysis was carried out to obtain 14 groups of association rules. High-frequency drug cluster analysis was performed for getting
seven clustering prescriptions. A total of 42 active ingredients of Simiao Pill and 15 active ingredients of Smilacis Glabrae Rhizoma
were screened out. A total of 31 common targets, 29 pathways between Simiao Pill and acute gouty arthritis, 26 common targets, 38

pathways between Simiao Pill-Smilacis Glabrae Rhizoma-acute gouty arthritis were screened out respectively. Conclusion Data
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mining including frequency analysis and cluster analysis are helpful for summarizing the compatibility rules in clinical application of

modified Simiao Pill, and play an important role in guiding the clinically rational usage of the formula, providing reference data for

research and development of the related innovative drugs.
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Table 1 Statistics of compatibility proportion of four medicines in Simiao Pill
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Table 2 Frequency statistics of main diseases name (top 10)
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Fig. 1 Distribution of compatibility proportion of four medicines in Simiao Pill (top 3 main diseases)
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Table 4 Statistics frequency of main symptoms
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Fig. 2 Statistics of efficacy frequency of modified traditional Chinese medicine
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Fig.3 Statistics of properties, flavours and meridian of modified traditional Chinese medicine
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Table 5 Association rules analysis of high frequency traditional Chinese medicine

b/ RE SEl/A FE % BIEE/% s
IR AR 15 6.12 86.67 2.39
T AREE - R A B 21 8.57 80.95 2.23
TAREE - 2E T 16 6.53 75.00 2.06
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Fig. 4 Association strength network diagram of 33 high frequency traditional Chinese medicine
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Fig. 5 Cluster analysis plot of 33 high frequency traditional Chinese medicine
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Table 6 Main active ingredients of Simiao Pill
&Y 1D HEY OB/% DL IR
MOL000184 NSC63551 39.25 0.76 BEA
MOL000085 beta-daucosterol_qt 36.91 0.75 BR. FB
MOLO000098 quercetin 46.43 0.28 TR IR
MOL000173 wogonin 30.68 0.23 BR. FB
MOLO000188 3B-acetoxyatractylone 40.57 0.22 BEA
MOL000358 beta-sitosterol 0.75 0.75 B IR
MOLO000359 sitosterol 36.91 0.75 Y
MOL000422 kaempferol 41.88 0.24 R
MOL000449 stigmasterol 43.83 0.76 AL R B
MOL000622 magnograndiolide 63.71 0.19 B
MOLO000785 palmatine 64.60 0.65 TR IR
MOL000787 fumarine 59.26 0.83 B
MOL000790 isocorypalmine 35.77 0.59 A
MOL000953 CLR 37.87 0.68 A
MOL001006 poriferasta-7,22E-dien-3beta-ol 42.98 0.76 4
MOL001131 phellamurin_qt 56.60 0.39 B
MOLO001323 sitosterol alphal 43.28 0.78 2U
MOL001454 berberine 36.86 0.78 R IR
MOLO001455 (S)-canadine 53.83 0.77 A
MOLO001458 coptisine 30.67 0.86 R IR
MOLO001494 mandenol 42.00 0.19 Y
MOL001771 poriferast-5-en-3beta-ol 36.91 0.75 B
MOL002331 N-methylflindersine 32.36 0.18 A
MOL002641 phellavin_qt 35.86 0.44 B
MOL002643 delta 7-stigmastenol 37.42 0.75 TR IR
MOL002644 phellopterin 40.19 0.28 B
MOL002651 dehydrotanshinone I1a 43.76 0.40 A
MOL002660 niloticin 41.41 0.82 B
MOL002662 rutaecarpine 40.30 0.60 A
MOL002663 skimmianin 40.14 0.20 B
MOL002666 chelerythrine 34.18 0.78 A
MOL002668 worenine 45.83 0.87 B
MOL002670 cavidine 35.64 0.81 A
MOL002714 baicalein 33.52 0.21 B
MOL002894 berberrubine 35.74 0.73 A
MOL002897 epiberberine 43.09 0.78 g
MOL003847 inophyllum E 38.81 0.85 4
MOL004355 spinasterol 42.98 0.76 g
MOL005438 campesterol 37.58 0.71 A
MOL006422 thalifendine 44.41 0.73 B
MOLO008121 2-monoolein 34.23 0.29 Y
MOLO012461 28-norolean-17-en-3-ol 35.93 0.78 LR
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Table 7 Main active ingredients of Smilacis Glabrae Rhizoma

WEH) 1D e OB/% DL
MOL000546 diosgenin 80.88 0.81
MOL004580 cis-dihydroquercetin 66.44 0.27
MOLO013129 (2R,3R)-2-(3,5-dihydroxyphenyl)-3,5,7-trihydroxychroman-4-one 63.17 0.27
MOLO001736 (—)-taxifolin 60.51 0.27
MOL004328 naringenin 59.29 0.21
MOLO004576 taxifolin 57.84 0.27
MOL000098 quercetin 46.43 0.28
MOL000449 stigmasterol 43.83 0.76
MOLO013119 enhydrin 40.56 0.74
MOLO013118 neoastilbin 40.54 0.74
MOLO013117 4,7-dihydroxy-5-methoxyl-6-methyl-8-formyl-flavan 37.03 0.28
MOLO000358 beta-sitosterol 36.91 0.75
MOL000359 sitosterol 3691 0.75
MOL004575 astilbin 36.46 0.74
MOL004567 isoengeletin 34.65 0.70
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Fig. 7 Main active ingredients and function targets of Simiao Pill
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Fig. 11 KEGG pathway enrichment analysis of Simiao Pill-AGA (a) and Simiao Pill-Smilacis Glabrae Rhizoma-AGA (b)
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