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Abstract: Objective To explore the medication rules of traditional Chinese medicines (TCMs) for the clinical treatment of coronary
heart disease (CHD) with gi deficiency and blood stasis type based on data mining. Methods Relevant clinical researches were
retrieved from China National Knowledge Infrastructure (CNKI), Wanfang Data Knowledge Service Platform, China Science and
Technology Journal Database (VIP), China Biology Medicine disc (CBMdisc), PubMed, Web of Science (WOS) databases and the
TCMS database was established by screening the literature in accordance with the inclusion and exclusion criteria of this study. Excel
2019 was used to analyze the usage frequency, efficacy categories, properties, flavours, meridians and dosages of all TCMs, and to
explore the clinical medication rules. IBM SPSS Statistics 21.0, IBM SPSS Modeler 18.0 and Cytoscape 3.7.2 software were used to
conduct association analysison of all TCMs to obtain the core drug pairs and drug combinations. Lantern 5.0 software was used to
perform the latent structure model and comprehensive clustering analysis of TCMs with frequency of use > 10 to obtain the core
prescriptions, and to infer the concurrent syndromes of disease on this basis. Gephi 0.9.2 software was used to conduct complex network
analysis of all TCMs, mainly including K-core hierarchical analysis and community analysis to obtain the core TCMS and new
compound formulas. Results A total of 558 literature were finally screened out according to the inclusion and exclusion criteria of
this study, which included 89 TCM prescriptions, 197 TCMs, and the cumulative frequency of use was 5 088 times. The statistical
results of the frequency of use and efficacy categories of TCMs showed that the top five TCMs in terms of frequency were Huangqi
(Astragali Radix), Danshen (Salvia Miltiorrhiza Radix), Chuanxiong (Chuanxiong Rhizoma), Danggui (Angelicae Sinensis Radix), and
Chishao (Paeoniae Radix Rubra). The primary efficacy categories were tonic medicines, blood-circulating and stasis-resolving
medicines, interior heat-clearing medicines, exterior-releasing medicines, gi-regulating medicines. The results of the distribution of the
properties, flavors and meridians of TCMs showed that the medicinal properties were mainly warm, cold and neutral, the medicinal
flavors were mainly sweet, pungent and bitter, and the meridians were mainly liver, heart and spleen. The association analysis of 197
TCMs showed that Astragali Radix, Salvia Miltiorrhiza Radix, Chuanxiong Rhizoma, and Angelicae Sinensis Radix were core TCMs.
The top three medicine combinations in terms of association intensity were Salvia Miltiorrhiza Radix-Astragali Radix, Chuanxiong
Rhizoma-Astragali Radix, and Angelicae Sinensis Radix-Astragali Radix. The analysis of the latent structure model obtained 15 hidden
variables, 30 hidden categories, five comprehensive clustering models, and eight core prescriptions. According to the prescriptions the
patients with CHD of ¢i deficiency and blood stasis type might both have the clinical manifestations of concurrent syndromes of gi
stagnation, phlegm dampness, yin deficiency and other syndromes. The K-core hierarchical analysis of the complex network showed
tha t46 TCMs such as Astragali Radix, Salvia Miltiorrhiza Radix, Chuanxiong Rhizoma, Angelicae Sinensis Radix, Gancao
(Glycyrrhizae Radixet Rhizoma), Paeoniae Radix Rubra, Dangshen (Codonopsis Radix), Honghua (Carthami Flos) and other TCMs
were the core TCMS. The three core TCMS were obtained by community clustering namely three new compound formulas. Conclusion
This study explored the literature in the treatment of CHD of ¢i deficiency and blood stasis type in the past ten years through data
mining, and summarized the medication rules of TCM for the clinical treatment of CHD of ¢i deficiency and blood stasis type, Which
provided standardized medication references and new treatment ideas for the clinical treatment of CHD of ¢i deficiency and blood
stasis type with TCMs.

Key words: coronary heart disease; gi deficiency and blood stasis; data mining; association analysis; analysis of latent structure model;
complex network analysis; Astragali Radix; Salviae Miltiorrhizae Radix et Rhizoma; Chuanxiong Rhizoma; Angelicae Sinensis Radix;
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Table 2 Statistics of efficacy classification of traditional

Chinese medicines
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Fig. 2 Radar charts of four natures (A), five flavors (B) and meridian tropism (C) of traditional Chinese medicines
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Table 3 Statistics on four natures, five flavors and

meridian tropism of traditional Chinese medicines
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Table 4 Statistics on dosage of traditional Chinese

medicines
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Fig. 5 Z1 comprehensive clustering model
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Table 8 Comprehensive cluster analysis of hidden structure
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9 PASEMEEETSSH (E{E>36.221)
Table 9 Important node parameters of traditional Chinese medicine complex network (degree value > 36.221)

Hrp g WAEE BERE fHMEmEbLE | HE 0 hd WREAE B RRAE ) 0
1 HE 173 1.000 0.888 36 HEE 61 0.555 0.591
2 = 170 0.995 0.876 37 M 59 0.552 0.588
3 158 0.970 0.832 38 M 58 0.554 0.586
4 H 144 0.942 0.786 39 4z 57 0.495 0.584
5 HE 131 0.895 0.747 40  FEFE 57 0.533 0.584
6 A 128 0.881 0.739 41 VKK 56 0.462 0.582
7 %E 127 0.870 0.736 42 fEL 56 0.503 0.582
8 it 125 0.867 0.731 43  HEW 55 0.514 0.581
9 =4k 117 0.827 0.710 44 OFER 55 0.501 0.581
10 #F% 108 0.810 0.688 45 g 53 0.523 0.577
11 kER 108 0.812 0.688 46 S 52 0.468 0.576
12 Az 107 0.794 0.685 47 Bl 52 0.503 0.576
13 BEL 101 0.786 0.671 48  MTL 50 0.503 0.572
14 K% 100 0.768 0.669 49 W 50 0.504 0.572
15 /kig 98 0.758 0.664 50  Ha 50 0.495 0.572
16 Bk 95 0.752 0.658 51  k¥h 47 0.471 0.567
17 AR 93 0.741 0.653 52 POk 47 0.469 0.567
18 HAj 93 0.741 0.653 53  hZHE 46 0.431 0.566
19  FHkTF 92 0.758 0.651 54 K& 45 0.463 0.564
20 EAR 91 0.716 0.649 55  BEiE 43 0.430 0.561
21 MR 86 0.703 0.639 56  EHRA 43 0.416 0.561
22 BE 85 0.698 0.637 57 408 41 0.407 0.558
23 EWE 85 0.690 0.637 58  E¥E 41 0.388 0.558
24 i 83 0.704 0.633 59 41 0.428 0.558
25 L& 82 0.683 0.631 60 VG 40 0.342 0.556
26 k4 81 0.705 0.629 61 THEES 40 0.415 0.556
27 R 81 0.676 0.629 62 VA 40 0.420 0.556
28 JNE 77 0.673 0.621 63 AF 39 0.422 0.555
29 ik 76 0.656 0.619 64  KFE 39 0.427 0.555
30 fHiE 74 0.649 0.615 65 7 39 0.400 0.555
31 MHIMAE 67 0.600 0.602 66 L 38 0.379 0.553
32 @& 66 0.599 0.600 67 BT 38 0.392 0.553
33 #HEA 63 0.592 0.595 68 %= 38 0.389 0.553
34 K¥Z 63 0.552 0.595 69 &KiE 38 0.416 0.553
3B FE 62 0.563 0.593
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Table 10 Composition of traditional Chinese medicines in

complex network community
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