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Exploring the medication rule and mechanism of traditional Chinese medicine in
treatment of pulmonary tuberculosis based on clinical data and network
pharmacology
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Abstract: Objective Data mining and network pharmacology methods were used to analyze the medication rule of Chinese medicine
in treatment of pulmonary tuberculosis. Methods Excel 2010, SPSS Modeler 18.0, and SPSS Statistics 24.0 software were used to
conduct frequency analysis and association rule analysis on the prescriptions of traditional Chinese medicine for pulmonary
tuberculosis patients in The Third People's Hospital of Kunming from January 2019 to August 2020. The active components of core
drug group were screened by TCMSP, and the action targets of tuberculosis in GeneCards database were integrated, and the intersection
targets were obtained. PPl network was constructed using STRING database. Action targets were analyzed using the DAVID 6.8
database for gene ontology (GO) analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis.
Results A total of 2 648 prescriptions including 164 kinds of Traditional Chinese medicine were included. The core drug group with
the highest confidence was “Stemonae Radix - Codonopsis Radix - Poria” by association rule analysis among the top 10
high-frequency Chinese medicines. A total of 59 active ingredients and 153 potential targets were screened out from the core drug
group, and 24 core targets for the treatment of tuberculosis were identified. 141 results were obtained by GO enrichment and 94
pathways were obtained by KEGG analysis. Conclusion “Stemonae Radix - Codonopsis Radix - Poria” may play a role in the
treatment of pulmonary tuberculosis by interfering inflammatory reaction and apoptosis.
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Table 1 High-frequency drugs for treating pulmonary Table 2  Association rules for drugs used to treat

tuberculosis (frequency>300) pulmonary tuberculosis

HiF 2 S SERI% | HEF 2% S AERI% J& i AT 13 THE% BEEM%  RTHE
1 H® 2534 839 | 21 KX 561 1.86 " WS HRE 9.760 94.764 3.512
2 AR 2405 7.96 | 22 EEEN 549  1.82 RE "S-+ FEF 7.205 94.326 1.931
3 RE 2246 7.44 | 23 549  1.82 K% wS+EE 9.811 94.271 1.930
4 N\% 1203 3.98 | 24 itk 508 1.68 \E RS+ EF 7.205 92.908 3.444
5 JIIDIFE1195 3.96 | 25 % 482  1.60 K% WEF+EE 14410 90.426 1.851
6 f5HE 1075 3.56 | 26 J)RE 426 1.41 R% W 25.089 85.336 1.747
7 M09 1048 347 | 27 JEkb 423 140 "E %Z 11.702 83.843 3.108
8 H#F 1044 346 | 28 FEHER 386 1.28 W% 55 11.702 83.406 1.707
9 BRIz 1008 334 | 29 FX 379 1.26 K% HH 26.980 83.144 1.702
10 ¥b3EZE 995 3.29 | 30 K& 376 125

11 M35 899 298 | 31 )= 369 1.22 MBI, %2 14 4, AU ST, AR
12 #f~ 891 295 | 32 JtWhZ 364 121 2. I E WL, R 15 A, AR, 3K 3,
13 1iz5 889 294 | 33 A& 333 110 24 B - BE - RERTTMEZIERE SiFiE
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Table 3 Active ingredients of Stemonae Radix - Codonopsis Radix - Poria
Mol 4w 5 TSR OB/% DL KR
MOL001558 ZJfkZ& (sesamin) 56.55 0.83 HHB
MOL000358 B-#+ffi# (beta-sitosterol) 36.91 075 HE
MOL000359 7§/ % Csitosterol) 36.91 0.75 HHB
MOL000392 i ¥=#)ift 2 (formononetin) 69.67 021 HHB
MOL000449 & §§l (stigmasterol) 43.83 0.76 H#B. HwZ
MOL005360 /R AZNEEZREE (malkangunin) 57.71 0.63 HIB
MOL005384 7555 Mg (suchilactone) 57.52 0.56 B
MOL009361 13,15-X0 %4 % 3kHk (13,15-dideoxyaconitine) 34.67 0.25 EHB
MOL009363 X H & C (tuberostemonine C) 55.34 0.74 HHE
MOL009374 7-F4eJk-3-F Jk-2,5- #89E-9,10- &3 59.00 021 TR
(7-methoxy-3-methyl-2,5-dihydroxy-9,10-dihydrophenanthrene )
MOL009377 & Hixf - H &BH% (bisdehydroneotuberostemonine) 51.14 074 HHE
MOL009379 2-%AAHT & 5k (2-oxostenine) 72.94 0.34 EHHB
MOL009380 — L& H f#ifk (bisdehydrostemoninine) 38.51 0.73 HHB
MOL009381 — L& H ##Hik A (bisdehydrostemoninine A) 62.64 0.68 HHEF
MOL009382 — L& HEHiH B (bisdehydrostemoninine B) 46.05 0.64 B
MOL009386 3,3'-%-(3,4- & -4-FH-6- F 4 58)-2H-1- 4 FF- R IR 52.11 0.54 [
[3,3'-bis-(3,4-dihydro-4-hydroxy-6-methoxy)-2H-1-benzopyran]

MOL009387 — L& E Bk (didehydrotuberostemonine) 51.91 0.74 THHB
MOL009388 % E# W (dihydrostemoninine) 68.01 0.72 B
MOL009394 & £ 7 %8s (stemonamine) 45.19 0.35 Hib
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k3

Mol %5 R OB/% DL FE
MOL009409 A E - H i (oxystemoninine) 42.79 0.77 TP
MOL009411 J5i H &F¥XH% (protostemotinine) 45.99 075 HEP
MOL009414 E 7 H HAMHL C (sessilifoliamide C) 65.87 020 B
MOL009419 E L EHHAMTR H (sessilifoliamide H) 43.68 0.68 Tk
MOL009422 E L H #4958 B (sessilifoline B) 58.81 029 FHHB
MOL009423 F 7 & A4 FH #ifs A (sessilistemonamine A) 40.28 0.73 H#B
MOL009424 B3 & AL 500, B (sessilistemonamine B) 40.64 0.73 H#B
MOL009430 &4 F#lEA% (stemonamide) 67.46 0.38 FHiHk
MOL009431 EL LA AR & A &8 (stemonine) 81.75 0.72 HHB
MOL009433 E 7 H # R & B #7558 B (stemoninine B) 74.77 0.73 H#B
MOL009434 [ #BHrlEIZH% (stemoninoamide) 66.70 0.33 Hi#f
MOL009436 L H #H% (stemotinine) 38.69 0.46 Tk
MOL002140 JIIE W (perlolyrine) 65.95 027 %%
MOL002879 47k —HE — R3¢ Mg (diop) 43,59 039 %
MOL003896 7-F4eJk-2-F R S 35 (7-methoxy-2-methyl isoflavone) 42.56 020 %%
MOL004355 3¢ (spinasterol) 42.98 0.76 %%
MOL004492 %55t (chrysanthemaxanthin) 38.72 058 W%
MOL005321 Az EE A (frutinone A) 65.90 0.34 %%
MOL000006 AEE 2 (luteolin) 36.16 025 ®%
MOLO006554 i~ JeFEfE (taraxerol) 38.40 0.77 ®%
MOL007059 3-B-#2%E W H & S12Hf (3-beta-hydroxymethyllenetanshiquinone) 32.16 041 %%
MOL008397 ZREF R (daturilin) 50.37 0.77 %%
MOL008400 # G H &K (glycitein) 50.48 024 %%
MOL008406 k¥ A (spinoside A) 39.97 040 %%
MOL008411 11-#4E>~ & Wil #pk (11-hydroxyrankinidine) 40.00 0.66 W%
MOL000273 16a-#F:AAEH#R (16alpha-hydroxydehydrotrametenolic acid) 30.93 0.81 TR%
MOL000275 S fLiAZER B (trametenolic acid) 38.71 0.80 K%
MOL000276 7, 9(11)-H EARZHR[7,9(11)-dehydropachymic acid] 35.11 0.81 R%E
MOLO000279 P &S (cerevisterol) 37.96 0.77 HR%E
MOL000280 fii & FifZ (dehydrotumulosic acid) 31.07 0.82 fR%E
MOL000282 ALK& EE (ergosta-7,22E-dien-3beta-ol) 4351 072 IR%E
MOL000283 % M3 A1 il Cergosterol peroxide) 40.36 0.81 K%
MOL000285 £ LK (polyporenic acid C) 38.26 0.82 K%
MOL000287 i57fLHER (eburicoic acid) 38.70 081 fR%E
MOL000289 FX%ZHE (pachymic acid) 33.63 081 "%
MOL000290 Z L& A (poricoic acid A) 30.61 0.76 K%
MOL000291 ZfL#& B (poricoic acid B) 30.52 075 K%
MOL000292 fR%-#72 C (poricoic acid C) 38.15 0.75 %
MOL000296 “## i3 (hederagenin) 36.91 075 K%
MOL000300 MiZAE7TEE (dehydroeburicoic acid) 44,17 0.83 K%
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Fig. 1 Venn diagram of the targets of Stemonae Radix -
Codonopsis Radix - Poria and the targets of
pulmonary tuberculosis
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Fig. 2 PPl diagram of the common target of Stemonae
Radix - Codonopsis Radix - Poria in treatment of
pulmonary tuberculosis
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Table 4 Analysis of core targets of Stemonae Radix - Codonopsis Radix - Poria in treatment of pulmonary tuberculosis

AN EH A il BEERE ME
TP53 SR HR p53 (Cellular tumor antigen p53) 18 0.584 0.227
TNF Jif B R BER ¥ (tumor necrosis factor) 18 0.570 0.135
JUN 5% K7 AP-1 (transcription factor AP-1) 17 0.570 0.069
RELA 5% [R-F- p65 (transcription factor p65) 17 0.542 0.060
MAPK1 2ZJFG5 L [ 1 (mitogen-activated protein kinase 1) 15 0.563 0.123
IL-6 B4 &6 (interleukin-6) 14 0.536 0.091
AKT1 RAC-o ZRIRI7F 2 IR-E A EF (RAC-alpha serine/threonine-protein kinase) 13 0.529 0.087
VEGFA I8 W E A KIFT A (vascular endothelial growth factor A) 12 0.563 0.126
MAPK14 22453540 2R 0 14 (mitogen-activated protein Kinase 14) 12 0.517 0.037
IL-2 HamfE s 2-2 Cinterleukin-2) 10 0.489 0.012
IL-4 B4/ -4 Cinterleukin-4) 10 0.469 0.012
EGFR A K734k (epidermal growth factor receptor) 8 0.489 0.086
NFKBIA NF-xB #ifi7] o (NF-kappa-B inhibitor alpha) 8 0.469 0.008
MMP-9  FLFfi 4B HE ARE-9 (matrix metalloproteinase-9) 8 0.459 0.128
CASP8 VAR E HEF-8 (caspase-8) 7 0.484 0.025
CD40LG CD40 fitf& (CD40 ligand) 7 0.446 0.014
IFNG FHE v Cinterferon gamma) 7 0.446 0.006
NR3C1  ¥ER iz (glucocorticoid receptor) 7 0.489 0.047
PTGS2  Hi%IiRZ G/H &1 2 (prostaglandin G/H synthase 2) 6 0.474 0.050
PPARG 4L WBG 1A S YIS 52 74 y(peroxisome proliferator activated receptor gamma) 6 0.469 0.007
TGFB1  #4b/E KT beta-1 (transforming growth factor beta-1) 6 0.464 0.014
BCL2 41 B TR AT AT Bel-2 (apoptosis regulator Bel-2) 6 0.446 0.009
NOS2 —SE AL R A, BFS8 (nitric oxide synthase, inducible) 6 0.446 0.005
CASP3 &R 1F-3 (caspase-3) 6 0.433 0.010
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Fig. 3 GO analysis results of the core targets of Stemonae

Radix - Codonopsis Radix - Poria in treatment of
pulmonary tuberculosis
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Fig. 5 TB signaling pathway
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