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[Abstract]) Objective To elucidate the combination rules with other Chinese medicines, underlying mechanism of action, and

pharmacological effects of Jiegeng (Platycodonis Radix) through the integrated use of data mining, network pharmacology, and animal
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experimentation, thereby providing a scientific basis for its application in clinical treatment and research and development. Methods
Data on formulas containing Jiegeng (Platycodonis Radix) were collected from the Traditional Chinese Medicine Formula Database of
the Drug Intelligence Network. Statistical analysis methods such as frequency, association rules, and clustering were applied for data
mining, and data visualization was conducted using Cytoscape 3.8.0 software. Theraputic targets of Jiegeng (Platycodonis Radix)
obtained from the Traditional Chinese Medicine Systems Pharmacology (TCMSP) database, integrated with the disease targets of
pneumonia from the GeneCards and Online Mendelian Inheritance in Man (OMIM) databases, were used to construct a protein—protein
interaction (PPl) network. Subsequently, GO and KEGG enrichment analyses were performed. Furthermore, an acute pneumonia
model was established using lipopolysaccharide (LPS) to assess the efficacy of Jiegeng (Platycodonis Radix) in treating pneumonia.
Results A total of 1,811 formulas containing Jiegeng (Platycodonis Radix) were included, involving 484 types of Chinese medicines
with a cumulative frequency of 22,155 administrations. Jiegeng (Platycodonis Radix) was commonly combined with tonic medicines,
phlegm—transforming, cough—stopping, and panting—alleviating medicines, exterior-releasing medicines, heat—clearing medicines, and
qi-regulating medicines, which were mainly warm, cold, or neutral in property and pungent or bitter in flavor, and primarily entered
the lung, spleen, stomach, and heart meridians. Association rule analysis revealed seven core Chinese medicine combinations with a
support rate greater than 25%. Cluster analysis identified high—frequency Chinese medicines with a frequency greater than 300,
resulting in three three —medicine combinations, one two-medicine combination, and three single Chinese medicines. The main
indications were disorders of lung system, i, blood, and body fluids, and spleen and stomach system, with the highest frequency in
disorders of lung system. In the treatment of lung system disorders, cluster analysis yielded two three—medicine combinations and
three single Chinese medicines. Network pharmacology analysis showed that the main active ingredients of Jiegeng (Platycodonis
Radix), including acacetin, cis—dihydroquercetin, and luteolin, can modulate multiple pathways and targets to alleviate pneumonia.
Results of the animal experiments confirmed that Jiegeng (Platycodonis Radix) significantly reduced lung tissue structural damage
and the secretion levels of inflammatory factors in serum induced by LPS (P<0.05). Conclusion As a commonly used Chinese
medicine in clinical practice, especially in the treatment of lung system diseases, Jiegeng (Platycodonis Radix) can exert therapeutic
effects through various pathways when combined with a range of other Chinese medicines.

(Keywords] Jiegeng (Platycodonis Radix); data mining; combination rule; network pharmacology; pneumonia; animal ex-

periments; pharmacodynamics
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Table 1 High—frequency Chinese medicines in formulas containing Jiegeng (Platycodonis Radix)

s LR HEIR BB s B AU BB
1 HH 1 256 5.67% 9 BE 379 1.71%
2 HEs 625 2.82% 10 e 368 1.66%

3 EE| 519 2.34% 11 Ho B 326 1.47%
4 s 519 2.34% 12 HA 324 1.46%
5 FrEz 505 2.28% 13 R 320 1.44%
6 i AL 502 2.27% 14 SR 304 1.37%
7 A& 500 2.26% Mt — 6 883 31.07%
8 = 436 1.97% — — — _
*2 EWEEATRHAYSESIT
Table 2 Classification statistics of Chinese medicines in formulas containing Jiegeng (Platycodonis Radix)

Jr 5 Wk R i b= ek IR i
1 L 3 749 18.57% 12 TR 339 1.68%
2 AR (-2 T Wi 2l 3 631 17.99% 13 W25 304 1.51%
3 fi 2y 3 045 15.09% 14 k) 195 0.97%
4 THAZ 2 874 14.24% 15 HEZ 171 0.85%
5 PR 1592 7.89% 16 UK 24 116 0.57%
6 T IMAR Y 979 4.85% 17 i) 86 0.43%
7 KB M2 956 4.74% 18 By gl | E ] 79 0.39%
8 L2 698 3.46% 19 1k 2 64 0.32%
9 fhiRzh 570 2.82% 20 WAL 11 0.05%
10 R 2 361 1.79% 21 ] 8 0.04%
11 5T 353 1.75% it — 20 181 100.00%
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Table 3 Statistics for the four properties of Chinese medic-

ines in formulas containing Jiegeng (Platycodonis Radix)

e it B BER || S itk Bk R
1 iR 7899 3813% || 4  #H 731 3.53%
2 % 673 3251% | 5 Bl 545 2.63%
3 F 4805 2320% || it — 20 714 100.00%
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Table 4 Statistics for the five flavors of Chinese medicines

in formulas containing Jiegeng (Platycodonis Radix)

By gt gk SR || RS g ik SR
1 ¥ 11450 33.67% | 5 Jik 860 2.53%
2 11 433 33.62% 6 R 823 2.42%
3 H o 8102 2382% || 7 bl 252 0.74%
4 B 1089  320% || Mit — 34 009 100.00%
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Table 5 Statistics for the meridian affinity of
Chinese medicines in formulas containing Jiegeng

(Platycodonis Radix)

e Hg BBuk R || S HE IRk R
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4 L 7027 1157% || 11 L 684 1.13%
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7 B 462 761% - - —
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Table 6 Common medicine pairs in formulas containing Jiegeng (Platycodonis Radix) (Top 20)

Jrs JE g HHFE % EAREE % Jrs JRI HI SCHFRE % EARRE %
1 A HE 68.97 100.00 11 i e 20.32 100.00
2 i RE 33.63 100.00 12 st HAR 17.73 100.00
3 it B 28.55 100.00 13 it 5 17.61 100.00
4 i Y| 28.44 100.00 14 i A b 16.84 100.00
5 A AR Rz 27.66 100.00 15 i Sei 16.79 100.00
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8 H n= 24.08 80.05 18 izt FIE 14.63 100.00
9 i = 24.08 100.00 19 st biilZix 14.41 100.00
10 i *H 20.93 100.00 20 i DB 13.20 100.00

x7 SWHEEAFIRER3KRGHS (F20 )

Table 7 Common three-medicine combinations in formulas containing Jiegeng (Platycodonis Radix) (Top 20)
] JE 55 AR SRR 1% BAE % T =2 AR STRREE 1% EAREE %
1 A R HE 24.57 100.00 11 GES AT A 15.41 80.29
2 H NIE A#E 24.08 80.05 12 izt NS % 15.35 100.00
3 A Wi HHE 20.71 100.00 13 GES Wiz AR% 1491 80.74
4 il A HE 19.88 100.00 14 = WAz pRAE 14.91 100.00
5 A B H 19.71 100.00 15 fAE JIE 2409 14.30 100.00
6 Uit E1ENEE 19.66 100.00 16 izt R H R 12.76 100.00
7 fiA JIE HE 19.27 100.00 17 H HERE 12.70 81.74
8 i B XL, H 18.94 100.00 18 st EH RE 12.70 100.00
9 Uit B5E B 15.96 100.00 19 Uit HA H® 12.59 100.00
10 Uit HE HE 15.96 100.00 20 Uit PN 12.53 100.00
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Table 8 Association analysis of four-medicine combinations of high—frequency Chinese medicines
FS RW Hij 501 TR BEE%| ¥S JES i THEEI%  BAEEI%
1 HE PR AR KA 14.91 80.74 5 HH & A A 11.32 82.44
2 RS RSN 12.70 81.74 6 il A R HE 11.26 100.00
3 A RE AR HR 12.04 100.00 7 it IS I H 11.10 100.00
4 HE R R AR 11.71 82.08 8 R RE RS R 10.38 100.00
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Fig.1 Common medicine combinations in formulas containing Jiegeng (Platycodonis Radix)
TE e SRR 7700 i 2S04 G AR 5 b S A R 5 70 v v B2 W) DI AL U] 43 M U P JR AR 5 . B R AR 5 70 s 25 )
RIS, BRI ITAETT B AR, AR (ORI TR R Y2 MR B | R R OR ;2R (bR (ORI 25 2
[AIC R, SRR, FRFRIZ LI STRFE 1 43 BRSO L AR B AR B KN, SO R Rl A b A % 5 W 7

FAT I S 254 P

R9 ARBEAFERKIED L

Table 9 Classification of main indications for formulas containing Jiegeng (Platycodonis Radix)

b FRESIE 2 AR i b P BRIE 2 BELR i
1 Jiti L 571 18.78% 8 JUBHRIIE 144 4.74%
2 UM IE 514 16.91% 9 FEEHRIE 140 4.61%
3 JI S Z AL 426 14.01% 10 ARHRIE 134 441%
4 HNEHRIE 267 8.78% 11 AR 4 HRIE 99 3.26%
5 L FRIFIE 256 8.42% 12 B L 69 2.27%
6 JHFRE 2R IE 215 7.07% 13 A U 5 0.16%
7 i R S 200 6.58% it — 3 040 100.00%
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Fig.2 Association network diagram of high—frequency medicine pairs containing Jiegeng (Platycodonis
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Table 10 Common medicine combinations containing Jiegeng (Platycodonis Radix) for the treatment of lung system diseases

5 JEr 3 CIE R % BIGEEI% 5 Je i IE TR I% BIEE%
1 A HH 75.83 100.00 8 =i WRpz H 25.92 100.00
2 g wE 36.95 100.00 9 i NS 25.39 100.00
3 [igid 4958 31.87 100.00 10 ol WA 24.69 100.00
4 iy RE HE 29.95 100.00 11 it Bl 22.07 100.00
5 A ™ 26.97 100.00 12 [itvd FH OHH 22.07 100.00
6 et Ry 26.62 100.00 13 R AZ HE 20.14 100.00
7 [sd 1§53 26.09 100.00 — — — — —
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Fig.3 Common medicine combinations in formulas containing Jiegeng (Platycodonis Radix) for the treatment of
lung system diseases
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Fig.4 Therapeutic targets of Jiegeng (Platycodonis Radix) for pneumonia
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Fig.6 Pathological changes in lung tissue of mice in each group
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Fig.7 Changes in the serum levels of IL-1B and 1L-
6 of mice in each group
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