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Abstract: To characterize the material basis of Jiangqi Pingxiao Formula (JQPXF), this study employed
feature-based molecular networking (FBMN), identifying a total of 237 chemical components. Based on FBMN,
we further compared the chemical profiles of clinical Pediatric Jiangqi Pingxiao Mixture (HJ) and water decoction
mixture (JJ) via non-targeted HRMS. The results revealed distinct chemical signatures in iridoids and terpenoids
for the mixture, while the decoction showed preferential extraction of glycosides. Notably, in vivo exposure studies
demonstrated that 24 components exhibited high pulmonary distribution, suggesting their potential as the direct
material basis. Concurrently, 48 components showed delayed exposure in colonic contents, suggesting a potential
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effect for modulating gut microbiota against asthma through lung-gut axis. Further mechanistic analysis revealed a

total of 11 core targets. Beyond classical anti-inflammatory pathways (e. g., TNF signaling), the formula may

intervene in oxidative stress and airway remodeling through multiple mechanisms, including the inhibition of

programmed cell death, modulation of 14-3-3 protein signaling, and regulation of lipid metabolism and fluid shear

stress. This study comprehensively elucidates the "multi-component and multi-pathway" characteristics of JQPXF,

providing a scientific foundation for its clinical application and formulation optimization (All animal experiments

in this study were approved by the Animal Experimental Ethics Committee of Nanjing University of Chinese

Medicine, Ethics No.: 202210A028).
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Figure 1

Annotation of complex chemical components using FBMN-based molecular networking. A: Classifications generated from

default GNPS library matching; B: The molecular network of flavonoids terpenoids; C: Phenylpropanoid; D: Glucosinolates; E: Tryptophan

alkaloids; F: Terpenoids

Table 1 The detected component information in extracts. "Confirmed with reference standard. + indicates identified in positive ion mode;

- indicates identified in negative ion mode

No. t‘f mlz Mode Annotation No. tR. m/z Mode Annotation
/min /min
1 092 2250602 -  Glucoheptonic acid 133 642 579.2079 -  Eleutheroside E1
2 097 191.0550 - Quinic acid 134 642 580.0613 -  Coumaroyl glucoraphenin
3 097 3451180 -  Aucubin 135  6.44 4151036 -  Puerarin
4 099 166.1231 +  Pseudoephedrine” 6.52  417.1192 +
5 1.12 169.0132 - Gallic acid 136 645 431.0969 -  Apigenin 7-O-f-D-glucoside
6 129 152.1075 +  Norephedrine 6.45 433.1143 +
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Continued
No. tR, m/z  Mode Annotation No. tR, m/z Mode Annotation
/min /min
7 129 166.1231 +  (-)-Ephedrine’ 137 648 639.1550 -  Isorhamnetin-3,7-diglucoside
8 1.32 169.0131 -  QGallic acid 138 648 461.0730 -  Scutellarein-6-O-glucuronide
9 142 180.1387 +  Methylephedrine 6.80  463.0880 +
10 1.45 372.0424 -  Gluconapin 139 649 610.0702 -  Feruloyl glucoraphenin
11 146 373.1136 -  Geniposidic acid’ 140 6.50 640.0826 -  Sinapoyl glucoraphenin
1.47 397.1108 + 141 651 5151321 - Isochlorogenic acid”
12 1.48 422.0244 -  Glucoiberin 142 6.56 205.0855 -  4-Hydroxy-3-(3-methylbut-2-enyl)
benzoic acid
13 1.48 452.0342 -  4-Methylsulfonylbutyl glucosinolate 143  6.57 637.2130 -  Plantainoside C
14 1.52 434.0254 -  Glucoraphenin 6.80  639.2296 +
15 1.57 176.0202 +  Sulforaphene 144  6.58 799.2292 - 3'.6-Disinapoylsucrose
16 1.65 450.0201 -  4-Methylsulfonyl-3-butenyl glucosinolate 6.62 777.2211 +
17 1.65 434.0254 -  Glucoraphenin 145  6.61 449.1075 -  Eriodictyol-7-O-glucoside
18 1.67 388.0371 -  Epiprogoitrin 146 6.63 505.1346 - Isorinic acid-3"-O-glucoside
19 1.77 461.1668 -  Decaffeoylverbascoside 147  6.65 387.1289 +  Sinapoylglucose
20 1.78 450.0566 -  5-Methylsulfinyl-n-pentyl glucosinolate 148  6.65 538.0506 -  Glucoraphenin benzoate
21 190 3751295 -  Loganic acid 6.73  540.0657 +
1.78 399.1277 + 149  6.71 14454265 -  1-Sinapoyl-2-feruloyl gentiobiose
22 193 153.0179 -  Protocatechuic acid* 150  6.72 417.1200 - Glucoliquiritigenin
23 2.10 353.0876 -  Neochlorogenic acid 151 6.75 693.2028 -  Helonioside A
2.07 355.1031 + 152 6.75 187.0961 -  Azelaic acid
24 2.10 577.1351 -  Procyanidin B2 153 6.77 435.1297 -  Phloridzin
2,12 579.1505 + 522 437.1424  +
25 2.2 310.1651 +  Sinapine’ 154 679 359.0770 -  Rosmarinic acid”
26 235 618.2033 - Triglucosyl cyanogen glycoside 690 361.0922 +
27 2.54 411.1277 +  Secologanin 155 6.84 509.1642 -  Pacobrin
28 2.55 289.0709 -  Epicatechin 156  6.86 177.0179 -  Esculetin
29 2.58 305.0665 -  Gallocatechin 6.13  179.0343  +
30 2.69 289.0709 -  Epicatechin 157 695 181.0501 +  Caffeic acid
31 3.17 547.1658 -  Sibiricose Al 158 695 477.1024 -  Hesperetin 3'-O-glucuronide
32 325 456.1505 -  Amygdalin’ 7.01  479.1184  +
332 4751918 + 159 697 607.2016 -  Osmanthuside J
33 325 6182034 -  Triglucosyl cyanogen glycoside 160  7.00 475.0878 -  Hispidulin 7-glucuronide
34 344 177.0178 -  Dihydroxycoumarin 698 477.1035 +
35 345 3551035 +  Chlorogenic acid” 161  7.05 753.2270 -  3'.6-Disinapoylsucrose
346 353.0874 - 162 7.06 461.1085 -  Homoplantaginin
36 3.57 369.1821 +  Mitraphylline 7.14  463.1235  +
37 3.65 353.0876 -  4-O-Caffeoylquinic acid 163 7.078 507.1488 -  Lactiflorin
3.65 355.1034 + 164 7.171 637.2129 -  Leucosceptoside A
38 3.61 179.0344 -  Caffeic acid” 7.282 639.2293  +
39 373 387.1291 -  Miscanthoside 165 7.203 505.0997 -  Tricin-7-glucuronoside
40 392 593.1503 -  Apigenin-6,8-di-C-glycoside 7.291 507.1154 +
393 5951669 + 166 7213 511.0537 -  Baicalein 7-O-glucoside 5-O-sulfate
41 393 371.1967 +  Rhyncophyllic acid 167 7226 287.0561 -  Eriodictyol
42 393 411.1256 +  Geniposide 7.326 289.0704  +
43 4.03 6350869 -  1,3,6-Tri-O-galloylglucose 168  7.333 477.1035 +  Hispidulin 7-O-glucuronide
44 408 5212026 -  Isolariciresinol 4-O-glucopyranoside 169  7.439 369.1809 +  Speciophylline
45 4.12 327.1082 -  Ethyl vanillin glucoside 170 7.422 431.097 1 - Oroxin A
46 4.14 381.1165 +  Sweroside 7.475 4331143 +
47 4.16 547.1661 -  Sibiricose A6 171 7.432 345.0602 -  Viscidulin III
48 4.16 294.0984 - Prulaurasin 7.521 347.0769 +
49 4.18 420.0457 -  Glucoerucin 172 7.595 445.0780 -  Baicalin’
50 423 207.1386 +  Sinapoylmalate 7.695 447.0926 +
51 436 5251611 -  Paeoniflorin” 173 7.673 651.2303 -  Compound NP-002173
435 481.1712 + 7.752 6752273  +
52 436 641.2095 -  Isomaltopaeoniflorin 174 7.722 477.1026 -  Homoeriodictyol glucuronide
53 437 609.1464 -  Luteolin-3',7-di-O-glucoside 7.81  479.1208  +
447 e6ll.1616 + 175 7.77  287.0551 - Maesopsin
54 448 369.1821 +  Isomitraphylline 176 7.78 505.0973 -  Tricin 7-O-glucuronide
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55 446 593.1474 -  Vitexin 4-O-glucoside 7.86 507.1131 +
56 4.51 343.1398 -  Dihydroconiferin 177 791 447.0928 -  Naringenin-4'-O-glucuronide
57 4.56 639.1923 - Plantamajoside D 799  449.1077 +
58 4.57 7852517 -  Echinacoside 178  7.99 4451137 - Wogonin 7-O-glucoside
59 459 327.1444 -  Perilloside B 8.63  447.1285 +
60 4.60 563.1380 -  Schaftoside” 179 8.02 415.1038 -  Daidzin
4.63 5651545 + 8.02 417.1194 +
61 4.65 495.1508 -  Oxypaeoniflorin 180 8.02 5912066 -  Osmanthuside B6
4.67 497.1657 + 181 8.08 477.1026 -  Hesperetin-7-O-glucuronide
62 4.67 5251610 -  Albiflorin’ 182 8.15 445.0758 -  Baicalein 6-O-glucuronide
475 503.1534 + 183 816 461.1084 -  Peonidin 3-galactoside
63 4.71 4012084 +  Isorhynchophylline N-oxide 8.24  463.1233  +
64 4.72 543.116 5 -  Paeoniflorinsulfonic acid 184 8.18 651.2300 -  Compound NP-002173
65 473 447.0926 -  Luteolin 7-glucoside 828  653.2457 +
4.82 471.0905 + 185 823 2850397 -  Luteolin’
66 4.74 593.1473 -  Pelargonin 186 824 431.0989 -  Kaempferol-7-O-rhamnoside
4.80 5951668 + 827 4331147 +
67 4.84 563.1410 -  Isoschaftoside 187 828  445.0778 - Baicalein 5-O-glucuronide
4.69 5651545 + 8.24  447.0925 +
68 493 495.1513 -  Oxypaconiflorin 188 836 475.0878 -  Hispidulin 7-glucuronide
69 493 371.1966 +  Rhyncophyllic acid 8.44  477.1036 +
70 496 401.2081 +  Isorhynchophylline N-oxide 189 840 345.0615 -  5,7,3"4'-Tetrahydroxy-6,8-
dimethoxyflavone
71 496 367.1026 -  3-O-Feruloylquinic acid” 8.70  347.0770 +
72 499 787.2639 -  Liriodendrin 190 852 429.0818 -  Chrysin-7-O-glucuronide
73 5.00 639.1544 - Dactylin 8.60 431.0981 +
74 5.01 577.1548 - Chrysin 8-C-glucoside 6-C-glucoside 191 852 459.0938 -  Oroxylin A-7-O-glucuronide
5.04 579.1730 + 8.64 461.1076 +
75 5.07 369.1820 +  Mitraphylline 192 855 591.2066 -  Osmanthuside B6
76 5.13 621.1807 -  Isocrenatoside 193 8.64 511.0540 -  Baicalein 7-O-glucoside 6-O-sulfate
77 5.15 509.1303 +  Syringetin 3-glucoside 194 871 475.0878 -  Hispidulin 7-glucuronide
78 5.15 433.1139 - Naringenin-7-O-glucoside 8.78 477.1036 +
79 520 7552397 -  Compound NP-000173 195 8.82  445.0773 - Baicalein 6-O-glucuronide
80 521 465.1039 -  Plantagoside 8.88  447.0942 +
81 523 431.1011 -  Apigenin-8-C-glucoside 196 888 459.0938 -  Wogonoside*
524 433.1144 + 895 461.1075 +
82 525 441.0822 -  Catechin gallate 197  9.04 489.1023 -  Comanthoside B
83 5.25 447.0927 -  Plantaginin 9.07 491.1195 +
529 449.1093 + 198  9.09 345.0602 -  Viscidulin III
84 557 319.1184 +  Paconiflorigenone 9.19  347.0757 +
85 529 609.1819 -  Calceolarioside C 199  9.16 629.1862 -  Benzoylpaeoniflorin
86 532 207.1386 +  Sinapoylmalate 9.16 607.1801 +
87 5.37 441.0824 Epicatechin gallate 200 929 4751235 +  6-O-Acetylgenistin
88 539 433.1139 - Naringenin-7-O-glucoside 828 6532457 +
539 4351279 + 201  9.31 629.1861 -  Benzoylpaeoniflorin
89 539 491.1191 -  Tricin 7-O-glucoside” 9.36  607.1805  +
90 5.47 547.1450 -  Chrysin 6-C-glucoside 8-C-arabinoside 202 935 315.1802 - Perilloside C
551 549.1593 + 203 942 549.1257 - Chrysosplenetin 5-O-glucuronide
91 5.58 383.1975 +  Isocorynoxeine 204 947 299.0553 -  Tectorigenin
92 548 607.0734 -  Glucoraphenin-5-hydroxyindole-3- 9.48 301.0712 +
acetic acid
549 609.0889 + 205 9.48 223.0754 -  Hydroxychalcone
93 549 577.1544 - 2-O-Rhamnosylvitexin 206  9.51  269.0448 -  Apigenin*
5.65 579.1733  + 9.73  271.0607  +
94 553 596.0555 -  Caffeoyl glucoraphenin 207  9.66  269.0449 -  Apigenin isomers
95 557 521.2030 -  Lariciresinol 4-O-glucoyranoside 9.64 271.0606 +
96 5.58 434.0616 -  Glucoberteroin 208 9.76 285.0397 -  Kaempferol’
97 5.60 5732100 -  5p-Carboxystrictosidine 9.85 287.0555 +
98 5.62 463.0867 -  Quercetin-4'-O-glucoside 209 9.80 299.0553 -  Chrysoeriol
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5.63 465.1028 + 9.82  301.0712 +
99 5.65 431.0972 -  Isovitexin 211 9.81 3952040 -  Tsangane 3-glucoside
5.67 433.1140 + 212 990 329.0665 -  Tricin
100 571 623.1968 -  Acteoside’ 9.97 331.0810 +
571 647.1963 + 213 998 299.0554 -  Hispidulin
101 5.71 621.1809 -  Crenatoside 214 10.06  359.0773 -  Sideritoflavone
102 572 607.1307 -  Baicalein-6-O-glucose-7-O-glucuronide 10.04  361.0927 +
103 5.72 939.1091 -  Penta-O-galloyl-S-glucose 215 10.09 303.0503 -  Taxifolin
104 573 521.1295 -  Salviaflaside 10.24  305.0663 +
105 5.74 631.1664 -  Galloylpaeoniflorin 216 10.12  269.0449 -  Baicalein”
574 655.1655 + 1022 271.0607 +
106 5.80 431.0971 -  Oroxin A 217 10.13  285.0398 -  Luteolin
107 5.81 509.1305 +  Syringetin 3-glucoside 1021 287.0553 +
5.82 531.1128 + 218 10.24  299.0553 -  Scutellarein 4'-methyl ether
108 5.83 477.0626 -  1-Methoxyindol-3-ylmethyl 219 1042  329.0666 -  4'5,7-Trihydroxy-3,6-
glucosinolate dimethoxyflavone
109 5.84 351.1704 +  Strychnine N-oxide 1042 331.0823 +
110 5.85 547.1450 -  Chrysin 8-C-glucoside 6-C-arabinoside 220 1046  327.0870 +  Usnic acid
590 549.1592 + 221 10.53  223.0754 -  Hydroxychalcone
111 594 3831975 +  Corynoxeine 222 10.61  299.0554 -  Tectorigenin
112 593 461.0729 -  Scutellarin” 10.72  301.0712 +
595 463.0880 + 223 11.08  329.0666 -  3,4-Dimethoxy-5,7,
3'-trihydroxyflavone
113 596 463.0868 -  Quercetin-4'-O-glucoside 11.18  331.0824 +
114 598 351.1703 +  Strychnine N-oxide 224 1131  313.1079 +  Baicalein trimethyl ether
115 598 4751241 -  Plantasioside 225 11.56  359.0773 - 3,5,7-Trihydroxy-3'4',5'"-
trimethoxyflavone
116 6.00 7232128 -  1-Sinapoyl-2-feruloylgentiobiose 11.66  361.0925 +
117 6.00 3852131 + Isorhyncophylline” 226 11.67 821.3976 -  Uralsaponin A
118 6.01 477.1023 -  Petunidin-3-O-f-glucopyranoside 11.68 8234125 +
119 6.02 353.1854 +  Ajmalicine 227 11.68 343.0824 -  Tricin methyl ether
120 6.10 181.0496 +  Caffeic acid 11.79  345.0973 +
121 6.11 415.1037 -  Daidzein-6-C-glucoside 228 11.74  255.0659 -  Dihydrodaidzein
6.11 417.1191 + 229 11.98 283.0604 -  Wogonin’
122 6.11 640.0828 -  Sinapinic acid 4-methylsulfinyl-3- 12.10  285.076 0  +
butenyl glucosinolate
123 6.13 623.1971 -  Isoacteoside” 230 11.99 313.0709 -  3,7-Dihydroxy-3'4'-
dimethoxyflavone
6.14 647.1962 + 231 12,13  253.0497 -  Chrysin’
124 6.15 339.0709 -  Sinapoyl malate 1226 253.0497 +
125 6.19 461.1081 -  Tectoridin 232 1220  255.0657 -  Pinocembrine
6.418 463.1231 + 233 1221 373.0916 -  Skullcapflavone II
126 6.22 642.0994 -  Sinapinic acid glucoraphanin 12.23  375.1084 +
127 6.22 6532086 -  Campneoside 234 1222 313.0707 -  Pectolinarigenin
128 6.26 5651907 -  Simplocosin 1221 315.0860 +
129 6.28 515.1320 -  3,4-Di-O-caffeoylquinic acid 235 1245 313.0707 -  Cirsimaritin
130 6.34 3852114 +  Rhynchophylline” 12.48 315.0863 +
131 6.34 631.1664 -  Galloylalbiflorin 236 1247  283.0603 -  Oroxylin A
637 655.1658 + 1256 285.076 0  +
132 6.40 339.1449 -  Isoprenylhydroquinone glucoside 237 1293  343.0809 -  Eupatilin
13.05 345.0976 +
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Figure 2 The total ion chromatograms (TICs) of extraction in the positive (A) and negative (B) ionization mode. HJ: Pediatric Jiangqi

Pingxiao Mixture; JJ: Water decoction
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Figure 3 Chemical composition and comparative analysis of HJ and JJ. A: PCA score plots of the HJ and JJ groups in both positive and

negative ionization modes (n = 5); B: Classification of identified compounds and comparative distribution between HJ and JJ; C: Relative

abundance ratios (Ratio,
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Figure 4 Distribution characteristics of major prototype compounds in lung and plasma after administration. A: Venn diagrams of

prototype compounds detected in blood, lung, and colon; B: Volcano plots of distributed prototype compounds between lung tissue and

plasma after administration; C: Heatmaps characterizing the dynamic temporal distribution of prototype compounds in plasma and lung
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Figure 5 Distribution characteristics of prototype components from HJ and JJ in plasma, colon, and colon contents. A: Venn diagrams

showing prototype compounds detected in plasma, colon, and colon contents; B: Compounds that exposed only in colon content that

clustered into three types, high exposure for cluster 1, transient-exposure for cluster 2 and delayed exposure for cluster 3; C: Dynamic

changes of three types high-exposure
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Figure 6 Network pharmacology analysis of Jiangqi Pingxiao Formula (JQPXF) in asthma treatment. A: Venn diagram illustrating the

intersection between targets of JQPXF components and asthma-related therapeutic targets; B: Protein-protein interaction network of identi-

fied core target gene; C: GO enrichment functional analysis; the left panel is the enrichment of the 11 primary cores gens, while the right

panel highlights the enrichment of the 7 filtered gens; D: KEGG enrichment analysis; the left and right panel depict the signaling pathways

associated with the 11 and 7 core genes, respectively



By AR T 0T 0 2 g A A A e S 8 ) B ST T VR T I 24 R 5 A AR AT © 3273 -

it

B ST 27 A= A =1 9% 35 1 N R, &0
AR R, F 1697 ) L2 B i A A 98 N ARAIE, I7
MR ED . R FRFH > TMEHR RGN T S
SRR 5 (4 T B it a2 P A B 1 43 o B O ik e
T & BT TE L il K Y T8 R RS AT AR R, TR
TG I 25 350 I ) 2 B AP R A AL

KM HE T T W 4% 3L 5 8 H 237 ML EE R
TESL R b, LR T /N LR AT BE A R 5 A G K BT
HI R o G5 R R, PFR TR AL R P2k — 8, (&%
FRRIN G RAMEREZESR . A7 P IE RS A
% K 7y 7 & 1, Ratioy,,,, 70 8 5.95 F11.25, HEll &
7] £ T2 R a1 B 2 I B B 17 /K i
T 8 S O 2E B 25 5 & =1, Ratio |y, 70 31 8 0.52 Al
0.76, HEM LR R eI B T R h S . SR P E
2 (2025 £ERR), XF 7 H & 2 6 TR b 7 1 B 1R AT
B B ITIE R, e (R E E
W) & EETARIE R ERE. X T2
4R R R A, 3 ] B 5 0 JE S R 7R BT B G FE A
FaE MG . ML o B AT B,
24 Fh RN AE R N AT . Horh, SRS TR
FF R 478 A AR U i Al — ki, LA g 42 7 s B
TEMTR B, 45 WAV RIS SRR, F 48 Fh
oA Tl . Forp BEAENE T & L & T8
FEAR A= Rl R AN 5T ) LS TR, SR A K IRV 1 i Y
TR B SR R DR A AR T R T i,
TN IR K ) B 7

WAL A, 45 W P4 16 A 245 By ] e < il — i
RARIETT BN AR o i an i) L2 B VAN e RS mp
3 RN A AR B KT T YR YT e 5 T AR A ) A
BB ARE o BRI, AR 7T R B, B AR RT S 0 E AR A A2
AU RELBRE R o 0 110 o P8 BB R W i AT R R
{2 T B LA, SR HEDN, fAiE e B R
R, T IE B A A W IRBR AR 324k, &AM A w4 1
IS 1 = SR, 3R T R A VR T AN MV, AR B T
“IMBmeia 7S . AL, X—HLHE Rt — Bk .

JRR T R 0 A A A B ST B I A AR
5y, CVA W F0 I B a1 b IR 2 Re 2 RN B B e =2
A R T A R A 2R SR A R L L, A
FHE— D & B R IE RN FE IR AE TS 14-3-3
I B S AW EE PR S . JORE SN A I i 2 M 1
M) E R L. W FTR B, CCL2 % NF-«B fll JAK/
STAT %5 A5 5 42, A2 I PR VE A % i 7 2 F 55 1) AR
PIAR B PTGS2 J& JO0E i N H 1) 5% B PR T ity Lok
¥ 23K 5 IL-15 1 TNF-a 25 45 4 KT 10 R 50 EL 42 41

SRLOAT S T T 0 B 11 9% RE 25 I ORI Y. AT
FT 9% 3% H CCL2.PTGS2. TNF.IL6.IL1B A1 IFNG 25 41
RRREFE AL, B — DU RSP R BE MR
ER o 280 55 S AL N33 D) AR 9%, AT 7T I8 & 4R 3
NO LW BATE M B AR 2% B, $on B <8 5 ]
RE I8 L ) HMOX 1 33k 1 410 1) 4204k S 380

b R 20 AR A S ST LA S A 1 R IR
I RN - E BRI, R E W, BCL2
A0S 100 P 5 0 9 T G, A R S5 A T TR
P HBEAEAPY, TPS3E N PS3 ARG A, 2540
i 35 0 TR A, AT R S R B A kR
VP g T AR Ak, T P ST B W R R R A
o AS w5 ¥) AGE-RAGE 15 5 il B Al 2k 56 1
TP, BB 7 T o R b A 1 AR
FET DA A A L5 5 0 B, ek b R 4 45 A o e
WEEIE . R 14-3-3 5 A A LLSE & HSP20 1
HEAE T WLET5KEY, Ho14-3-3 BB B AR T E
FI Bax, BH ik Fo ) Ze kiR i #5174 & ARSI AR
(1) 14-3-3 5 (38 B, 3% B B <P 82 5 A Rl o 1A 4% 14-
3-3FRAEKS S EE TR, BE R E IR LR
SRR T S A, BE S AU AL (AR R ER
JiE B RN 52) AR RMIRCR. B (W Sip) &
B UE S 5 R ST B IR OCRE IR A R A AR
R I B ST B 0 IR 5 DL K B I S 450 B R 4R
EH .

B Bz R R A LB WA (0 — 2 259, KT <
I Ak PR SRR T 250, W AR W, B R R %
IR RR AL, 5 502 AR A4 51 R0 7 B AR 2 IR T 24 1)
BLHLHIET, A S 5G & 4K B 1) ESR1 A PPARG #% /0
R, PR B ST BE U7 n] O ik PI3K/Akt A MAPK/ERK
05k W Bz IR U R S R R AL, (i AR G A, 3
925 200 R IR TR BB S

25 B RTIR, AN 5T FH 431 0 4% AR P Sl B ) R
T, RGN T R 2 o TE R N I L AR
FIAE 2 2R 93 AT i 1) 23 A DL S 078 76 A FH A R F s
6, R STBE  YR T R W B A B 22 T AE TR M R4 A
1EFAMLH .

P AN & £ NV e Ho0 g N
BT I R TR T WY ST i R CE B
BT SO0 HE R TR S

FITE S A SCHTA1ER 75 AR f g

X
il
References

[1] Bateman E, Hurd S, Barnes P, et al. Global strategy for asthma

management and prevention: GINA executive summary [J]. Eur



3274 - Z5%% 4R Acta Pharmaceutica Sinica 2026, 61(9): 3261-3275

2]

[3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Respir J, 2008, 31: 143-178.

Jayasooriya S, Devereux G, Soriano J, et al. Asthma: Epidemiology,
risk factors, and opportunities for prevention and treatment [J].
Lancet Respir Med, 2025, 13: 725-738.

Wang Y, Yang J, Lai X, et al. Early origins of asthma and
allergies: Clues from studies in China [J]. Clin Exp Allergy,
2025, 55: 611-624.

Li X, Zhang S, Xing Q, et al. Effect of inhaled corticosteroids on
airway remodeling in patients with mild asthma [J]. Chin J
Tuberc Respir Dis (1 HE£5 % AIEIL 44 3), 2025, 48: 249-255.
Ambrozej D, Cieslik M, Feleszko W, et al. Addition of long-
acting beta-agonists to inhaled corticosteroids for asthma in
preschool children: A systematic review [J]. Paediatr Respir Rev,
2025, 55: 23-29.

Dabbs W, Bradley M, Chamberlin S. Acute asthma exacerba-
tions: Management strategies [J]. Am Fam Physician, 2024, 109:
43-50.

You Y, Zhao X, Shan Y, et al. Analyzing the pathogenesis and
treatment of childhood asthma in the acute stage from the
perspective of descending Qi [J]. J Tradit Chin Med (H1 [ 4% &),
2023, 64: 523-526.

Jiang Z, Shen T, Huynh H, et al. Cardiolipin regulates mitochon-
drial ultrastructure and function in mammalian cells [J]. Genes
(Basel), 2022, 13: 1889.

Xing J, Chen X, Sun Y, et al. Interaction of baicalin and
baicalein with antibiotics in the gastrointestinal tract [J]. J Pharm
Pharmacol, 2005, 57: 743-750.

Meng Q, Cheng Y, Zhou C. Pharmacokinetic interaction between
rhynchopylline and pellodendrine via CYP450 enzymes and
P-gp [J]. Pharm Biol, 2021, 59: 1551-1555.

Yan D, Zheng G, Wang C, et al. HIT 2.0: An enhanced platform
for herbal ingredients' targets [J]. Nucleic Acids Res, 2022, 50:
D1238-D1243.

Olsthoorn S, van Krimpen A, Hendriks R, et al. Chronic inflam-
mation in asthma: Looking beyond the Th2 cell [J]. Immunol
Rev, 2025, 330: ¢70010.

Gauthier M, Kale S, Ray A. T1-T2 interplay in the complex
immune landscape of severe asthma [J]. Immunol Rev, 2025,
330: e70011.

Ramonell R, Gauthier M, Ray A, et al. Biologic medications for
severe asthma: Implications for understanding pathogenic hetero-
geneity and endotypes [J]. Annu Rev Med, 2025, 76: 339-355.
Hammad H, Ahmed E, Lambrecht B. Immunotherapy for asthma
[J]. Cell Mol Immunol, 2025, 22: 1521-1532.

Chen Z, Tang S, Zhang C, et al. Research progress on the interac-
tions between gut bacterial f-glucuronidases and Chinese herbal
medicines [J]. Acta Pharm Sin (24 % 2%1l), 2022, 57: 3465-3479.
Zou C, Liang L, Zhao M, et al. Chlorogenic acid enhances gut
microbiota regulatory effect and anti-inflammatory of Lycium

barbarum polysaccharide by simulated fermentation [J]. Int J

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

(27]

(28]

[29]

[30]

[31]

[32]

Biol Macromol, 2026, 356: 151538.

Wen X, Wan F, Wu Y, et al. Caffeic acid supplementation amelio-
rates intestinal injury by modulating intestinal microbiota in
LPS-challenged piglets [J]. Food Funct, 2023, 14: 7705-7717.
Sun M, Qiu X, Yuan Z, et al. New advances in traditional
Chinese medicine interventions for epilepsy: Where are we and
what do we know? [J]. Chin Med, 2025, 20: 37.

Roberts LB, Schnoeller C, Berkachy R, et al. Acetylcholine
production by group 2 innate lymphoid cells promotes mucosal
immunity to helminths [J]. Sci Immunol, 2021, 6: eabd0359.
Keever K, Yakubenko V, Hoover D. Neuroimmune nexus in the
pathophysiology and therapy of inflammatory disorders: Role of
a7 nicotinic acetylcholine receptors [J]. Pharmacol Res, 2023,
191: 106758.

Nagata Y, Sasaki Y, Suzuki R. Ephedrine alkaloid-independent
high-affinity immunoglobulin-E receptor (FceRI) internalization
results in CCL2 production without inducing mast cell degranu-
lation [J]. Biol Pharm Bull, 2023, 46: 811-816.

Zhang A, Li N, Chen Z, et al. Amygdalin alleviated TGF-f -
induced epithelial-mesenchymal transition in bronchial epithelial
cells [J]. Chem Biol Interact, 2023, 369: 110235.

Zhang S, Wu C, Wang S, et al. Discovering potent and diverse
agonists for the f (2)-adrenergic receptor via machine learning
[J]. ACS Pharmacol Transl Sci, 2025, 8: 4297-4311.

Li T, Li C, Li H. Value of combined detection of serum interleu-
kin-25 interleukin-33, chemokine-2 and chemokine-17 in children
with bronchila asthma [J]. J Clin Med Pract (5% F Ilfi J& = 24 24
), 2025, 29: 88-93.

Wang K, Liu Y, Yin Y, et al. The material basis and mechanism
of action of anti-inflammatory effects of simplified Zhiqin
Decoction [J]. Acta Pharm Sin (255 53}), 2024, 59: 2245-2254.
Luan J, Zhang X. Shenzhu Pingxiao formula treats allergic
asthma through the HSP9OAA1/MAPK14/PTGS2 pathway [J]. J
Asthma, 2026, 63: 52-60.

Zaslona Z, Peters-Golden M. Prostanoids in asthma and COPD:
Actions, dysregulation, and therapeutic opportunities [J]. Chest,
2015, 148: 1300-1306.

Dang X, He B, Ning Q, et al. Alantolactone suppresses inflam-
mation, apoptosis and oxidative stress in cigarette smoke-
induced human bronchial epithelial cells through activation of
Nrf2/HO-1 and inhibition of the NF-«xB pathways [J]. Respir
Res, 2020, 21: 95.

Zamaraev AV, Kopeina GS, Prokhorova EA, et al. Post-transla-
tional modification of caspases: The other side of apoptosis regu-
lation [J]. Trends Cell Biol, 2017, 27: 322-339.

Komalavilas P, Penn R, Flynn C, et al. The small heat shock-
related protein, HSP20, is a cAMP-dependent protein kinase
substrate that is involved in airway smooth muscle relaxation [J].
Am J Physiol Lung Cell Mol Physiol, 2008, 294: L69-L78.

Shimada T, Fournier A, Yamagata K. Neuroprotective function



By AR T 0T 0 2 g A A A e S 8 ) B ST T VR T I 24 R 5 A AR AT

3275

[33]

[34]

[35]

[36]

of 14-3-3 proteins in neurodegeneration [J]. Biomed Res Int,
2013, 2013: 564534.

Chen Y, Zhang P, Huang M, et al. The ratio of circulatory levels
of sphingolipids to steroids predicts asthma exacerbations [J].
Nat Commun, 2026, 17: 545.

Lommatzsch M, Buhl R, Bergmann K, et al. Eosinophils in
asthma phenotypes: Perpetrators or guilty by association? [J].
Lancet Respir Med, 2025, 13: 943-950.

Leung D, Szefler SJ. New insights into steroid resistant asthma
[J]. Pediatr Allergy Immunol, 1998, 9: 3-12.

Zhang L, Wu Q, Huang Y, et al. Formononetin ameliorates airway

inflammation by suppressing ESR1/NLRP3/Caspase-1 signaling

[37]

[38]

[39]

in asthma [J]. Biomed Pharmacother, 2023, 168: 115799.

Meng X, Sun X, Zhang Y, et al. PPARy agonist PGZ attenuates
OVA-induced airway inflammation and airway remodeling via
RGS4 signaling in mouse model [J]. Inflammation, 2018, 41:
2079-2089.

Yang Y, Zhou Y, Wei YZ, et al. Research progress of the role of
PPARy in autoimmune diseases [J]. Acta Pharm Sin (%] % % 4Rk),
2022, 57:3124-3132.

Lo C, Wang C, Lin C, et al. Corticosteroid insensitivity in
asthma associated with obstructive sleep apnoea: Role of oxida-
tive stress and histone acetylation [J]. Br J Pharmacol, 2025,

182: 5790-5802.



