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(Abstract] Objective To explore the mechanism of action of Qingfei Decoction’s anti—pneumonia activity using UPLC-Q-
Excative Orbitrap—MS and network pharmacology. Methods The major chemical components of Qingfei Decoction were analyzed
and identified by UPLC-Q-Excative Orbitrap-MS. Targets of the identified components were collected using Swisstarget; pneumonia—
related targets were retrieved from OMIM, DrugBank, and GeneCards databases. Common targets between the identified components
of Qingfei Decoction and pneumonia were screened by taking their intersection. Protein—protein interaction (PPI) network construction

and GO/WikiPathways enrichment analyses were performed to identify key signaling pathways involved in Qingfei Decoction’s
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treatment of pneumonia. Results A total of 142 active ingredients were identified from Qingfei Decoction by UPLC—Q-Excative

Orbitrap-MS, yielding 200 intersecting targets between the ingredients and pneumonia. Network construction identified 44 potential

effective components and 131 key pneumonia-related targets. KEGG pathway enrichment analysis indicated that Qingfei Decoction

exerted its anti—pneumonia effects through multiple signaling pathways, including the MAPK3 signaling pathway, EGFR signaling

pathway, and LCK signaling pathway, as well as multiple targets such as interleukin—=5 (IL-5), interleukin-2 (IL-2), and thymic stromal

lymphopoietin (TSLP). Conclusion The active ingredients in Qingfei Decoction can exert therapeutic effects against pneumonia via

multi —-pathway and multi —target mechanisms, including immune regulation, anti—inflammatory action, modulation of apoptosis,

antiviral effects, and mitigation of pulmonary fibrosis.
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Table 1  Analysis and identification results of chemical components in Qingfei Decoction
) ) m/z m/z wE BT .
AR e w09 BR W e i
I 110 CeHyN0, 147.1128 147.1130 099 + 130.086 5, 84.081 5 i 2! E4&
2 L1 CeHoN,0, 1560768 156.0770 139 + 110.071 8, 95.061 0, 83.061 1 gam B
3 114 CeHN0, 1751190 1751191 102 +158.092 6, 130.097 7, 116.071 0, 70.065 9, 60.056 5 fEaEmi ) FA e
4130 CgHiNO, 1321019 1321021 132 + 86.097 1, 69.070 7 ZeAfRL 114 BRIy NS
5150 CsHoNO, 1160706 1160710  3.32 + 116.071 0, 70.065 9 s ) W 2 R
6 265 CipHy0y 4051391 405.1408  4.20 - 225.077 2, 149.061 0, 121.066 4 et gt fer
7327 CgHg0,  167.0339 167.0352  7.63 - 152.0119, 123.056 5, 108.021 8 Fiiglie-17] B
8 340  GoH;NO, 166.0863 166.0865  1.29 + 120,081 1 HFEm i
9 887  CueHig09  353.0867 353.0885 4.9 - 191.056 5, 179.035 3, 173.045 7, 135.045 4 GEm -] M5, HRF L
101053 CyHyyNOy, 4581657 458.1662 112 + 296.113 3, 158.060 3, 145.049 8 ALY HAL
111077 CysHay0y5 5491814 5491830 2.99 - 2250773, 207.0667, 123.045 4, 101.024 6 R e
12 1245 CisHpO; 3050656 305.0657 049 + 287.055 2, 259.060 3, 153.018 5 2'3,5,6',7- T 12 [
13 1262 CHy0p 387.1286 387.1304  4.80 - 205.077 3, 207.066 6, 123.045 4 D e
14 1383 CyHy0ps 5931501 593.1531  5.13 - 5751437, 503.120 3, 473.109 7, 353.067 4 Yfig-2020) AN
15 1681  CheHyg0,4  563.1395 563.1418 3.9 - 4731097, 43.099 3, 383.078 2, 353.067 5 Hipap2! HH
16 1695  CisHi0;  303.0499 303.0500 030 + 257.044 6, 229.049 6, 153.018 3 fitpy 2013 AN
171698  CioHy0y  193.0495 193.0508  6.55 - 178.027 5, 149.060 9, 134.037 5 wigER" ETE
18 1829 CyyH,NO; 4283159 4283166 149 + 393.281 8, 351.229 2, 337.217 5 A [20-22] Wi
191907 CyHyp0g  417.1180 4171201 4.9 - 255.066 8, 135.009 0, 119.050 2 P wigp ) i
20 1948 Cylyy0p5 5951657 595.1680  3.84 - 287.056 6 RERAF i
21957 Cogly0y; 5491603 549.1628 4.8 - 255.066 9, 135.008 9, 119.050 1 HEfD i
2 2113 CpHy0y 5790708 5790715 117 + 417.1179, 255.065 4 ke ) i
23 2357 CyuHuNO; 4303316 4303322 135 + 412.3210 IREZ 2,875 0 20 Wi LB
U BT CyHp0y, 4351286 4351291 119 + 273.075 9, 153.018 5 Figgr?) fr
25 2386 CisHpOs  273.0757 273.0756  -0.70 + 153.018 5, 147.044 2, 123.044 4, 119.049 8 e [N
26 2552 CH0;  317.0656 3170658  0.60 + 302.042 1 sRax! s
27 2592 CpH 0, 2251121 2251124 1.09 + 207.101 7, 189.091 1, 165.091 2 EIlE A0 E{
28 2101 CyuHyNO; 4323472 4323477 115 + 414336 9 Nz Wil
29 2727 CyeHy0s 3030863 303.0863 -0.05 + 179.034 0, 177.054 8, 154.021 9, 153.018 4 BEEY AN
30 27131 CypHp0y 4651391 4651398 136 + 303.086 5, 153.018 4 P i % -7-0- g L8 fhar
31 2741 CyHy0p5  609.1814 609.1842  4.60 - 3010723, 286.048 7, 257.082 7, 242.059 2 D B
32 2945 CyHpNO; 4303316 4303322 142 + 4123215 VR 2 76 B 12 Wi £
3 3162 Cylly0p3 5491603 549.1624  3.90 - 255.066 9, 135.009 0, 119.050 2 P (2] s
33179 CpHp0p 4311337 4311341 0.93 + 269.081 1, 254.057 8, 213.091 4 i 2) s
35 3197 CieHp0,  269.0808 269.0802  -2.47 + 254,057 3, 237.054 1 i v Al s
36 3249 CyHyu00 4171880 417.1201 4.9 - 255.066 7, 135.008 9, S i
37 3306 CisHgOs  267.0288 267.0099 416 - 239.035 5, 211.040 8 B2l ein AR i
38 376 CyHg0y 4450765 4450786 472 - 269.046 2, 175.024 6, 113.024 6 HEHHEEZ-1-0-p-D-HARmE 2 #%
39 3389 CisHigOs 2710601 2710598 -1.29 + 271060 3, 243.055 9 E3 N
40 3725 CisHp0s 2710601 2710611  3.69 - 253.050 8 gy 031 i
41 4005 CpHp0,  189.0910 189.0912  0.87 + 171.080 4, 161.096 2 TR i
49 384 CyH0, 4450765 4450787 479 - 269.046 0, 113.024 7 HEFRELE-T-0-p-D-HA MR WS
43 4644 CieH 05 2850757 285.0749  -3.12 + 270.052 5, 225.054 5 Edlyy I jig
4 4651  CH05  283.0601 283.0609 276 - 263.038 3, 165.990 8, 110.001 8 TRt AP ey
45 4652 CypHyg0y 4611078 4611082  0.83 + 285.075 9, 270.052 4 KW A~ BRI g A2 WA
46 49.69 Cyplyp0y) 4471286 4471290  0.89 + 285.076 0, 271.060 3, 270.052 1 o TS
475122 CyHyOp 4310073 4310991  4.14 - 283.061 8, 268.038 2, 175.025 2 T4 AL W
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) m/z m/z wE BT .
AR e M) (09 BA W e i
48 5150 CyHy0y, 4611078 4611083  1.09 + 285.076 1, 270.052 3 KM ARG W
49 5802 Cgll06 3000707 3010710 125+ 286.047 5, 153.018 7 Lxtigl?] L
50 5803 CyHy0; 4153207 4153203 149 + 271.2059, 253.195 4, 157.101 5 w19 £&
510 5807 CieHip0 2990550 299.0566  5.23 - 284.033 2, 239.034 6 EERT P
52 5879 CisHiOs 2710601 2710603 085  + 253.048 4, 123.007 9 5,7,8- =2 H
53 5885 CusHyOs  269.0444 269.0461  6.06 - 223.0405, 197.060 9, 136.987 8 #FERY [Es
54 5892 CyoHu0s 4853262 4853266 0.99 + 4673152, 449.305 0, 325.253 2 1&g B2 %
55 5963 CigHn0g  30L0707 30L0710 105 + 286.047 4, 273.021 4 y-FAE s E #x
56 6030 CH,05 205.0859 205.0874 736 - 161.097 4 VENI 2 Py P4 E|
5T 614l Cyly0, 4713469 4713474 L1 + 425.1959, 407.331 2, 317.211 1, 235.169 3, 217.158 7 HEgm ™! i
58 6190 CyHy0g  369.1333 369.1335 058 + 313.070'9, 285.076 0, 270.051 0, 243.065 0 EEE AR L
59 6201 CiH05  283.0601 283.0618  5.90 - 268.038 4, 163.004 0, 110.001 1 WEEED e
60 6212 Cyly0s 3551176 3551199  6.52 - 355.119 3, 311.128 8 [Sp7 g AR ETE
61 6223 CisHg0, 253.0495 253.0511 618 - 209.060 6, 107.014 0 SL7E 4 w5
6 6237 CyHp0g 4031387 4031392 118 + 388.115 6, 373.092 0, 355.081 7, 327.086 7 N0 e
63 6248 CysHip0, 255.0652 255.0667  5.94 - 213.056 2, 151.003 8, 107.014 1, 83.014 2 Fitpz!?) i
64 6259 Cilig0g 3751074 3751078  0.92 + 360.084 1, 345.061 1, 327.050 7, 227.055 2 T e AR B
65 6273  CyisHig0s  260.0444 269.0460  5.84 - 248.996 5 EREz Hi
66 6283 CppHpO; 2030703 203.0719 778 - 159.082 1 VeI Py BLO HIH
67 6315  CyHy0s 3511227 3511246 533 - 336.101 1, 328.023 2, 296.033 9 g M2 HE
68 63.19  CioHyg0; 3591125 359.1145  5.49 - 344.090 8, 223.062 0, 208.038 0 FAFEEL) 4
69 63.22  CyHypOy 4191337 419.1340  0.89 + 389.087 2 i gz 34 i
70 6335 CyHy0; 3731282 3731285 097 + 358.104 9, 343.081 5, 325.070 6, 297.076 7 ez L
71 6377 CpH0 3150863 3150868 160 + 300.063 3, 285.039 0, 257.081 0 ETES ET
72 63.82  Cyllig0g 3551176 3551179  0.86 + 299.055 5, 205.085 8 Hap LY) jig
736391 CpHyy0; 4332221 433.2226 127 + 384.193 3, 369.169 6, 353.175 2 TRy T
74 604 Cyplyp0 3831489 3831493 1.6 + 327.086 7, 299.091 6, 178.062 6 HEHER ! i
75 6411 CyHigOs  337.1071 3371090 581 - 314.044 0, 282.053 0 PR (27 i
76 6414 CpHy0, 2931747 2931765  6.15 - 193.160 1, 99.009 0 6- L") i~
77 6440 CogHy09 5152276 5152280 091 + 469.220 6, 385.164 7, 354.146 4, 323.1279, 312.099 6 U Sa g fT
78 6449  Costp0s 4231802 423.1803 0.0 + 367.118 2, 311.055 4, 283.060 3 FESIE e el L
79 6474 Cogly0g 5012483 5012489 127 + 401.196 4, 370.178 7, 327.121 9, 296.104 0 MRk HE) AT
80 6474  Cylps0s 4011959 4011963  0.98 + 386.1728, 369.170 0, 301.106 5 Tz &N fikF
81 6476  Cytyg 3531020 353.1038  5.17 - 297.113 8 e ) ig
8 6512 Cyllye0s 3510863 3510880 474 - 283.098 3, 265.088 3 S B i
8 6530 CroigOs 3411020 3411037  5.00 - 206.058 8, 178.063 8 I A e AL 4
84 6542 Cylly0 5372119 537.2103  -2.94 + 4151758, 371.149 4, 356.125 9 TR kT
85 6559 Cily0s 307127 3071244 5.6 - 206.058 7, 178.064 1 W & e B2 K4
86 6581  Cyli0s 4032115 4032118 0.6l + 371184 6, 333.132 4, 302.114 3, 287.091 0, 270.088 2 TR kT
87 6588  CyHy0, 3512530 3512535 141 + 333.243 8 10-2/ %
88 65.97 CyplhOs 3711853 3711856  0.83 + 303.123 6, 181.086 6, 167.070 5, 149.060 2, 123.044 4 HIE i L) i
80 67.66 CoHpOs 4172272 4172274 054 + 402.204 0, 347.148 8, 316.130 7, 301.107 1 FiLSHiE4ad T
90 110 CeHuN0, 1471128 1471130 0.99 + 130.086 5, 84.081 5 S E&
9 112 C,N;0, 1560768 1560770 139+ 110.071 8, 95.061 0, 83.061 1 ' EZS
92 L4 CHNO, 1751190 1751191 102 +158.0926, 130.097 7, 116.071 0, 70.065 9, 60.056 5 am R R S
93 130 CeHiNO, 1321019 1321021 132 + 86.097 1, 69.070 7 g e KRR NS
9% 150 CsHoNO, 1160706 1160710 332 + 116.071 0, 70.065 9 bRl 21! W R RK
TE 1) 55 5 e i
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Fig.2 Venn diagram of the targets of Qingfei Decoction’s

major active ingredients and pneumonia-related targets
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Table 2 Top ten active ingredients of Qingfei Decoction

I &Y 2Hx Degree {H Betweenness {E Closeness {H

1 6-Z: 14 121.0 50 322.895 0.386 363 63
2 R EEH 118.0 45 657.234  0.383 610 46
3 HRTFERL 117.0 48 871.418 0.382 248 52
4 10-ZE 111.0 48 562.598 0.384 523 81
5 Wiz % 108.0 11 086.781 0.384 982 12
6 WHER 106.0 37 291.223  0.383 610 46
7 K 105.0 12 288.658 0.383 610 46
8 WA 105.0 9 835.022 0.383 610 46
9 57.8-=FHAHE]  104.0 10 493.827 0.383 155 39

10 HHAY 104.0 10 145.057 0.383 155 38
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Fig.3 "Ingredient—therapeutic target" network of Qingfei Decoction
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Fig.4 PPl network of potential targets for Qingfei Decoction in treating pneumonia
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Table 3 Main targets of Qingfei Decoction

SIRT1 {ARG1  cpzg 'GFBPS

JAK3 . WEGFA (cTsc  HDACS
© MDMZ2 [ hecnpt (DMAN2B1
BCL NFKB1
crse GLB1
XIAF  GTSD
REN
F3 ALOXS

o N
MR AR H AR Degree {H Betweenness {H Closeness {H
IL-5 interleukin—-5 32.0 17 815914 0.409 638 55
EGFR epidermal growth factor receptor 31.0 10 581.856 0.426 966 28
LCK Lymphocyte-specific protein tyrosine kinase 29.0 8 861.029 0.405 524 16
TNF tumor necrosis factor 29.0 8 575.609 0.404 508 44
MAPK3 MAP kinase—activated protein kinase 3 28.0 7 602.473 0.402 492 23
1L-2 interleukin—2 28.0 5 740.271 0.394 624 32
-log1oP FEXfEL 5] FHiEs Exfra FfEs
I\
i BP MF €6
18
16
14
12
10
8
6
4
2
O A Q0 AL OD Y LS Hp TS & AN SADD 00D DY PSS S XL QTS OO
S S S S S ST ESEEFESESSFESS
S e S8 S S S F S RS S sSSP SSTEFESS S
STREGTIFTTFG PP T 0 0 3888888333880 FIIIIFTEeeesELye
LTS 83T S ST EEE TS LEFETELEy 8
$3F FSFEF FFeFIFITIEIFFTESTIELY 5538588 LES
FSE $8FFF F§LSELTITEFEFEFs o858 % 5585588
& FrlFd FIIETEFSS o Fr §eEEF §88 8§ FFLFCFFEE
Sk POFEL OFAFISLEETSFESSF &8 £s SFL I3
o & & G o &S S e FCFEISLFSEFESLSA & .§5§ &3 3 &5 & s
&S FEFSE € §s FELvogdd SEF I ¢ SPyess
$ & TS §o § Fe Fr s S & F FEFFTEE
g6 F& FT Fg 0§ 5L &S FE F SSEELS
s & £ F $ & & FEE & & & § s859¢
£& &S & I § FF
$ RN & 2 S W
& & e & & FEE
g & & K « &
N IS g P
&g -8 $ &
L & & £ @
& & P & S§
g & Q & 3
§¢° q £
© &
&
&
&

5 BlAEERSMERESE GO BERIREEER ST

Fig.5 GO functional enrichment analysis of targets for Qingfei Decoction’s active ingredients
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Fig.6 Analysis of major target clusters and related pathways for Qingfei Decoction
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