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Abstract

Objective: To explore the mechanism of Zhebei Qingfei Zhike Mixture (ZQZM) in the treatment of
upper respiratory tract infections using network pharmacology and molecular docking techniques.
Methods: The active ingredients of ZQZM were screened using the TCMSP database, and their tar-
gets were predicted via the Swiss Target Prediction tool. Target information related to upper res-
piratory tract infections was collected from the OMIM and GeneCards databases. The common tar-
gets between active ingredients and the disease were obtained using the Venny online platform, and
the PPI (Protein-Protein Interaction) of potential core targets was acquired through the String da-
tabase. The top 4 targets based on degree values were selected as core targets. GO enrichment anal-
ysis and KEGG enrichment analysis were performed using Metascape, with the top 20 pathways cho-
sen as core pathways. The drug-ingredient-target network was constructed using Cytoscape soft-
ware, and the top 3 ingredients based on degree ranking were selected as core ingredients. Molec-
ular docking experiments between the identified core targets and core ingredients were conducted
using the CB-Dock online tool, and the results were visualized with PyMOL software. Results and
Conclusion: A total of 206 active ingredients of ZQZM were obtained, with key ingredients including
naringenin. There were 34 potential core targets, with key targets involving ALB and others. A total
of 571 GO functional enrichment terms and 47 KEGG pathway enrichment terms were enriched.
Molecular docking showed that active ingredients could bind well to core targets, suggesting that
ZQZM may treat upper respiratory tract infections through ingredients such as naringenin acting
on targets like ALB.
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Figure 1. Wayne diagram of the intersection of chemical constituent targets
of ZQZM compound and upper respiratory tract infection disease targets
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Figure 2. Drug-component-target map of ZQZM
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Table 1. Active ingredient of ZQZM
F 1.ZQzM EMR Y

s MOL ID TEPE RS 4 TR fEfE FUE
1 MOL 004328 il 2N 13 JoR
2 MOL005190 EEx AL} 10 JoR
3 MOL001803 P 2 10 BROBAR
4 MOL000422 Ltz 9 HeAmn:
5 MOL001792 HEER 9 B AR
6 MOL001733 FEER 9 BRI AR
7 MOL004814 A 2 9 HE
8 MOL009431 JER=R 4 8 R
9 MOL000006 REBHR 8 Tl
10 MOL004808 HEH=RB 8 Tt
11 MOL004949 e H BB P 8 EED
12 MOL000098 [ N 8 AT
13 MOL001689 IR R 8 B AR
14 MOL002881 HHAE 8 JBR
15 MOL002823 FR R 8 JRR 3
16 MOL 000354 ARER 8 HEAE
17 MOL001735 EERTER 7 PR AR
18 MOL001004 KRR 7 Hr DURE
19 MOL004935 Sigmoidin-B 7 HHE

20 MOL004828 it HER A 7 HE
21 MOL005842 WIEE 8 3 7 JBR
22 MOL 006821 REETILHREBETERM 7 REAE
23 MOL005573 TR 7 JFRBE
24 MOL004990 7,2',4'-trihydroxy-5-methoxy-3-arylcoumarin 7 HE
25 MOL009379 2-Oxostenine 7 [ERsH
26 MOL005003 Licoagrocarpin 6 HHE
27 MOL011390 3-RF AR 6 At
28 MOL009377 ZREH I R 6 EE:

3.4. 2AEEHEERMLE(PPI)HE KB E XS HEIE M RN

LA ZQZM 2 U5 fE NI AN B, M AEAE AL A PP %S . ERRTOAH BAE IS S, S5 R K 3.
b A [ 32 AN ORI 136 2530, o T rGBOR FEAEBOR, S A, Uk HORE (ELHE A 1 DY R AR
IR RS R, SRR 2.
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Table 2. Core targets for the treatment of upper respiratory tract infectious diseases by ZQZM
= 2. ZQZM JRTT LI E R R R AR DR R

4 JEE BB R 4 JEAE
1 24 ALB 1 24
2 23 TNF 2 23
3 16 BCL2 3 16
4 16 STAT3 4 16

35 EYIThEEE&E ST

K% HE IR 34 ANME HHE SN metascape “F 53T GO Thag'E H /4 Hr(IEH P fH/NT- 0.01 45 )1
KEGG Ji % & 4/ BT (&1 P {H/NF 0.05 45 5R) . 75 GO BT, SILIRA T 571 N H, Hp/E
Y2#id 72 (Biological Processes, BP) 482 1>, #fiffi4H 73 (Cellular Component, CC) 39 4™, 43 Ihifig(Molecular
Function, MF) 50 /™. @14 4 iz, BP EEiE: | 405E K M (inflammatory response). [ 41 i 14 (leukocyte
activation). 4R BAL-E W1 N % (cellular response to nitrogen compound)&5 /5 1fi; CC 3= Bk K 41l i 4
(cell body) Al it /N ifd (exocytic vesicle) 5 s MF W 3= 4015 4% 5% [K-1-45 & (transcription factor binding) . i
TS FRIE I (enyme activator activity) 1. £ KEGG M EE N, JLIESR 47 £ ETilK. KEGG
Sy BT B L] 5, & AR B R % S PP AORE PR I ROREH 1) age-rage {5 5 il B (AGE-RAGE signaling pathway
in diabetic complications). &t J7 7% J& 4Liffl # (Coronavirus disease-COVID-19)LA f% NOD Ff324445 5 i@ i
(NOD-like receptor signaling pathway)Zs. 8] ZQZM &7 LI IE B YL AT it 55X S8 3 B AH 5%
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Table 3. Docking results of main components and core targets
3. EEMSERLELAXERER

Vina ¥4y
a7

ALB TNF BCL2 STAT3
iiil-a -9.1kJ —6.8 kJ 6.5 kJ 7.2 kd
EE -9.0kJ -7.0kJ —6.4 kJ 7.6 kd
P 3 -8.5kJ —6.3kJ —6.5 kJ —6.6 kJ
ilila -9.1kJ —6.8 kJ —6.5 kJ 7.2 kJ
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Figure 6. Molecular docking of key components to core target proteins
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4.1. ZQZM ;877 LM E R ID R 9 4

S T R AT, B 2 SRR A SR T UL 0 2 AT T A o
5%, M E AT FURM. BUMR . BUSBEIZEE7], B HMGBLNF-KB 5 il
I ¢ S AR/ UL, 030 B0 81 g G V45 79033 8% Noteh £33
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i 2 35 S 40 £ S 1 25 1 /N B B USSNH  B M T RSO RO T, AT
Wil R A B L R AR RE[L0], R A B, Bt AR, AR, B
S e PR B ST R 24 2 5 2 11 N (MAPK ) S5 AR 13 % . (2 A0 R 7
G MR IO, DI G A DR 0 5 LT MU P 12]-[14] 0 AR SR U BN 26 B3 o
Wi B B & OB ZTEINALS], A S AT AL R AMPK/m TOR Jih % 464 RSV 1
SUREIA . PR, PO ARG E[16].

4.2. ZQZM iaf7 EMEIE R T R R BB B A

0 DL il 102 5 77036 97 b R IRE BGe  F- BEEE 2 ALB. TNF. BCL2. STAT3. ALB(E&EH), 1E
NEMERIE A, BEERGMINEmAE L, FILIER g ALB #iA A2 I BB FE I ibn &4, s
TR EAR, ALB ZKF T B TS g i WU [17] [18] . TNF (iR SRSEIA 1) 22 eh ELWE A a7 i, g
55 TR LL MR 40 RYEMIAE TS, e — PRGBS, ATEEES R, A REE S RS A4 - 1
TR T E[19]. AR EEAR ALE N TNF-a M4 -1, i B S SN, I8 BT 8 98 52 )
IR AREIR[20]. BCL2 (ZUHIE T AT ), il 2R R G008 T, A0 R 1AM ok B3 1 4
FRORIAR 22 20, 3 e 4% ) 2 o A B30 32 1 SR R T Al A T [21] [22] STAT3 (15 5 5% 3 83 R F G 48 3)
G T G AL S B, A A0 X A A 2 KITLG/SCF. LEP A A A= 4 K7 1 S Wi [23] [24]
0 SRE R N AT I[25], e — PP E AR R, AR R B R R AR S B A L 2
A HEEAEH[26].

KEGG 4 #7 & 42 FI 1 18 % 5 LU0 KOs PR3 I R HH 1) age-rage {5 5 38 B B ed i 73 /B YLl 1 55, AGE-
RAGE 5 51l f2 AR S 18 PR 98RE 15 2H 000 IR0 43 T3 A%, TE BRI 0000 « W JRa I R
PR IRAT M B 2 i AR R R P AR« 12l % 8 T AGESs BUiE RAGE 3244, K3l NF-xB/IMAPK 2
RN, FETNF-a 1L-6 Z52 58 R 7RI S i b je 4R MR T2 (270 0 D3 Ml b 45 751 v vl g 28 5589 1
4y i I BT RAGE-HMGB1 H AR 4] i NF-«B B2k, Mzl 23 4 e Hif[8], COVID-19
(93 BLEFE B SARS-CoV-2 i B — 1 = FLAEBRS), Wi DL il 160 45 751 b 358 1 3 g BEL B o) 5 B 1 (S B )
Sk ACE2 454, FEFEIK ACE2 FIl TMPRSS2 [f36ik, A %30MH T SARS-CoV-2 N12[28] [29],
M3 COVID-19 A8 A5 4% «

g LR, W ULIE b L A 7R AT REE I bl R L SRRy ERE SR (E AT ALB. TNF. BCL2. STAT3
SR, BERRIE I RAE T age-rage {5 S IMEK . W7 iE i BRI GLIE B 2 PR IR AT SR AR SR IR YT IR TE
S, i DL il k02 25 750 P R PR AL T AR o

E&WE

ZFA TR PR BRI A 3 0 H (XY LH202307), 2 P HH R 25 K2R B I i < 10 H (XY LH202343),
75 R 2 KSR B BE A 2 & T H (XYLH2024138), = 544+ 5 24 JE Rb AT 72 Bk & 4 170 (202401AZ070001 -
144).
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