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Abstract: Objective To investigate the mechanism of action of "Astragali Radix-Polygonati Odorati Rhizoma-Ganoderma" (HYL)
in the treatment of chronic bronchitis (CB) using serum metabolomics, network pharmacology and molecular docking techniques.
Methods A chronic bronchitis model was established in SD rats by smoking method, and the successful rats were randomly divided
into the model group, the positive drug group (Ambroxol Hydrochloride Dispersible Tablets 0.92 mg-kg™), the HYL high-,mid-,
low- doses (10.71, 3.57, 1.19 g-kg™") groups, and the enzyme-linked immunosorbent assay (ELISA) was used to determine the
inflammatory factors interleukin 8 (IL-8), tumor necrosis factor (TNF-a), and nitric oxide (NO) in the serum of the rats, substance P
(SP) expression levels in lung tissues. The metabolic profiles of rat serum were analyzed by UPLC-Q/TOF-MS/MS, and the
differential metabolites and related metabolic pathways were screened. The "ingredient-target-pathway-disease" diagram of HYL for
CB treatment was constructed by network pharmacology. The molecular docking method was used to verify the interaction between

the active ingredients and the core targets. Serum metabolomics and network pharmacology were combined to construct a "target-
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metabolic pathway-metabolite" network diagram. Results HYL significantly reduced the levels of IL-8, TNF-a and SP, and
increased the level of NO in the serum of rats. Twenty differential metabolites were screened out from serum by metabolomics, and
HYL was able to regulate the levels of these differential metabolites compared with those in the model group. Five key metabolic
pathways (cytochrome P450, folate synthesis, sphingolipid metabolism, steroid hormone biosynthesis, and pentose and glucuronide
interconversion) were screened. Network pharmacological analyses showed that HYL therapeutic CB mainly acted on target proteins
such as PIK3CA, MAPK3 and MAPKI, which are closely related to signaling pathways such as cancer pathways, lipids and
atherosclerosis. Integrative analysis showed that cytochrome P450 and steroid hormone biosynthesis metabolism were the key
metabolic pathways in HYL treatment of CB. Conclusion HYL can play a therapeutic role in CB treatment by regulating serum
metabolites to modulate the core target genes related to inflammation, reducing inflammation level and alleviating metabolic
disorders in the body.
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Table 2 Comparison of inflammatory factor levels in rats in each group (z+s, n=10)
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Fig. 1 Histopathological changes in lungs of rats in each group (HE staining, x200)
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Fig. 2 Multivariate statistical analysis of metabolite differences between rat serogroups
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Table 3 Changes in serum metabolic differentials in rats
BT . t/ B
P, HMDB 72 AR & er 75 mlz . a ER b ER
T min e L

54 54
1+ HMDB0006822 WEiasezi—m®: [2M+H]"  C,H,N;OP; 1083.008 3.10 ¥ 001 4 12229
2+ HMDBO0004836 & TIHEMANE [M+H-H,0]" CyHwNO,, 928.710 323 ¥ 0.07 4 8.70
3+ HMDB0001022 BRHIME-CoA [M+NH,]" C,H,N,0,P;S  868.143 3.00 vy 052 A 1.55
4 + HMDB0001243 5 T WE-CoA [M+Na]* C;H,N,0,,P;S 860.139 330 ¥ 067 4  1.38
5 4+ HMDB0000068 5 _IIRZ 175522440 [M+H] C,H;NO; 184.101 480 Vv 070 4 1.37
6 + HMDB0000374 WP g [2M+H] C,H,,0, 661443 7.89 4+ 238 v  0.58
7+ HMDB0000145 H&EREMEE 35 [M+NH,] CsH,0, 288.195 3.16 v 078 4 1.22

ISR 6-6-5n 4

WEIA I = IR
8 HMDB0012187 NZ2HRf [M+NH, " C;5HgO0,P, 677376 153 v 0.04 A 1485
9 HMDB0002579  (2)-2-[4-(1,2-—-Z  [M+NH,]" C,,H;NO,, 643.398 3.02 y 012 4 6.26
F 1T DA HE ]
-N,N-—HH 2%

10 HMDB0060411 LacCer [M+NH,]* C,H:N,O;P;S 506959 325 vy 0.09 * 6.43
11 HMDB0034745  7-[3-(4-5 435 [M+HT C,H,0,, 801.488 1.67 4+ 191 ¥  0.64

-1-(1-FE 2 5)-1H-

W5Ik-2-JE1-3,5- 8%

Fa-6-BHARTR

12+ HMDBO0014813 5 is-5-NLOE — [2M+H]* C,sH,NO 743431 158 A 210 v 0.59

FOPE Uiz
13 HMDB0011593 HE R [M+Na]* C5HosNO ;5 935724 342 A 323 v 046
14 HMDBO0015227 VU &A= P vy [M+Na] C,.HyFNO, 434183 139 A 287 ¥ 054
15 HMDBO0015233 L-2,4- &% TH  [M+NH,]*  C,;H,FN,0, 377.175 122 4 181 v 0.68
16 — HMDB0004668 B PERR [M+FA—H]~ C,sH;,0; 339.228 5.65 v 026 A 2.93
17— HMDBO0000138 Hifiifasmetz =R [M—H] C,sHiNO; 464315 525 A 268 v 0.61
18 — HMDBO0000027 #& Pz [2M—H]™ CyH,5N,0; 481239 508 A 151 0.76
19 — HMDB0006284 BRI -CoA M—H C,H,N,0, 117.055 859 v 0.02 4 3092
20 — HMDB0000933 5T EE-CoA M—H C,,H,0, 227.122 288 v 042 4 1.74

a- B 2 vs XTI ZH ; b-HYL w7 40 vs A58 20

a-model group vs control group; b-HYL high dose group vs model group.
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Table 4 Docking binding energy of core components to core targets

£E 4 RE/(kImol™)

Ry PIK3R1 PIK3CD PIK3CA MAPK3 MAPKI

(4A55) (5ITD) (5SX8) (2Z0OQ) (41Z5)

jaranol -21.23 -1480 -12.87 -18.60 -14.80

3,9-di-O-methylnissolin -2395 -16.89 -1831 -21.99 -15.22
7-0O-methylisomucronulatol -23.24 -1271 -12.62 -17.22 -11.91
3-0-B-D-glucopyranosyl-(1-2)-[ B-D-xylopyranosyl-(1-3) ]-B-D- -29.26  -21.65 -22.70 -29.64 -22.15

glucopyranosyl-(1-4)-galactopyranosyl-25(S)-spirost-5(6)-en-3f, 14alpho-
diol_qt
N-coumaroyltyramine -18.64 -13.21 -15.01 -17.39 -14.25
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