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WA IL-6 K RET R (P<0.05), 1L-10 /KT B FFIK (P<<0.05), iyt w4 i i v T AR 3 FR K (P<<0.001). £5ig
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Abstract: Objective To elucidate the underlying molecular mechanism of Qingfei Chenggi Decoction (J&fili#<i%) in treatment of patients
with acute respiratory distress syndrome (ARDS) caused by abdominal infection using network pharmacology and multi-center clinical data.
Methods Through the database of Chinese Medicine System Pharmacology Analysis Platform (TCMSP), the chemical constituents and targets
of Qingfei Chengqi Decoction was retrieved. Cytoscape 3.7.1 software was used to establish a “compound-target” network, a predicted
protein-protein interaction (PPI) network between predicted targets, and a KEGG enrichment analysis of predicted targets. A total of 27 patients
with ARDS due to celiac infection were selected from three hospitals and were randomly divided into Qingfei Chenggi Decoction group (14 cases)
and control group (13 cases). Alveolar lavage fluid was taken 3 d before and after treatment; Levels of I1L-4, IL-6, IL-10 were detected by
microsphere detection; Alveolar macrophage apoptosis was analyzed by flow cytometry. Results A total of 78 active compounds and 63 potential
targets of Qingfei Chenggi Decoction were screened. From “compound-target” network and PPI network, targets ranked the top were PPARY,
Bcl-2, IL-6, IL-10 and INFG; Compounds were quercetin and luteolin. Inflammatory pathways ranked higher in KEGG pathway analysis were
NF-kB, TNF signaling pathway, IL-17 pathway and T cell receptor pathway. Compared with control group, level of IL-6 was significantly
increased (P < 0.05), level of 1L-10 was significantly decreased (P < 0.05), and apoptotic area of alveolar macrophages was significantly decreased
(P < 0.001) in Qingfei Chengqgi Decoction group. Conclusion Compounds in Qingfei Chengqgi Decoction could regulate multiple signal
pathways through targets such as IL-6, Bcl-2, IL-10, and CXCL2 to regulate the secretion of IL-4, IL-6, 1L-10 and cell apoptosis to treat ARDS.
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Table 1 Information of active compounds of Qingfei Chengqi Decoction

95 T Ry OB/% DL
MOL002235  eupatin 50.80 0.41
MOL002251  mutatochrome 48.64 0.61
MOL002259  physciondiglucoside 41.65 0.63
MOL002260  procyanidin B-5,3'-O-gallate 31.99 0.32
MOL002268  rhein 47.07 0.28
MOL002276  sennoside E_gt 50.69 0.61
MOL002280  torachrysone-8-O-B-D-(6'-oxayl)-glucoside 43.02 0.74
MOL002281 toralactone 46.46 0.24
MOL002288  emodin-1-O-B-D-glucopyranoside 4481 0.80
MOL002293  sennoside D_qt 61.06 0.61
MOL002297  daucosterol_gt 35.89 0.70
MOL002303  palmidin A 3245 0.65
MOLO000358  B-sitosterol 3691 0.75
MOLO000471  aloe-emodin 83.38 0.24
MOL000554  gallic acid-3-O-(6-O-galloyl)-glucoside 30.25 0.67
MOLO000096  (—)-catechin 4968 0.24
MOLO013276  poncirin 36.55 0.74
MOL013277  isosinensetin 51.15 0.44
MOLO013279  5,7,4'-trimethylapigenin 39.83 0.30
MOLO013428  isosakuranetin-7-rutinoside 4124 0.72
MOLO013430  prangenin 43.60 0.29
MOLO013433  prangenin hydrate 72.63 0.29
MOLO013435  poncimarin 63.62 0.35
MOLO013436  isoponcimarin 63.28 0.31
MOLO013437  6-methoxyaurapten 31.24 0.30
MOLO013440  citrusin B 4080 0.71
MOLO001798  neohesperidin_qt 7117 0.27
MOL001803  sinensetin 50.56 0.45
MOL001941  ammidin 3455 0.22
MOLO013352  obacunone 4329 0.77
MOL002914  eriodyctiol (flavanone) 4135 0.24
MOLO004328  naringenin 59.29 0.21
MOLO005100  5,7-dihydroxy-2-(3-hydroxy-4-methoxyphenyl) chroman-4-one 47.74 0.27
MOLO005828  nobiletin 61.67 0.52
MOLO005849  didymin 38,55 0.24
MOLO000006  luteolin 36.16 0.25
MOLO007879  tetramethoxyluteolin 43.68 0.37
MOLO009053  (2S,3R)-5-E-3-hydroxyprop-1-enyl-7-methoxy-3-methylol-2,3-dihydrobenzofuran-2-yl-2-methoxy-phenol 50.76  0.39
MOLO005970  eucalyptol 60.62 0.32
MOLO005980  neohesperidin 57.44 0.27
MOL001454  berberine 36.86 0.78
MOLO013352  obacunone 4329 0.77
MOL002894  berberrubine 35.74 0.73
MOL002897  epiberberine 43.09 0.78
MOL002903  R-canadine 55.37 0.77
MOL002904  berlambine 36.68 0.82
MOL002907  corchoroside A_qt 104.95 0.78
MOLO000622  magnograndiolide 63.71 0.19
MOLO000762  palmidin A 35.36 0.65

MOL000785  palmatine 64.60 0.65
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g1
eIk MRS OB/% DL
MOL000098 quercetin 46.43 0.28
MOL001458 coptisine 30.67 0.86
MOL002668 worenine 4583 0.87
MOL008647 moupinamide 86.71  0.26
MOL001755 24-ethylcholest-4-en-3-one 36.08 0.76
MOL002670 cavidine 3564 081
MOL002714 baicalein 3352 021
MOL002776 baicalin 40.12 0.75
MOL000358 B-sitosterol 3691 0.75
MOL000449 stigmasterol 4383 0.76
MOL005030 gondoic acid 30.70  0.20
MOL000519 coniferin 3111 0.32
MOL006936 10,13-eicosadienoic 3999 0.20
MOL006937 12,13-epoxy-9-hydroxynonadeca-7,10-dienoic acid 4215 0.24
MOL006957 (3S,6S)-3-(benzyl)-6-(4-hydroxybenzyl) piperazine-2,5-quinone 46.89  0.27
MOL003578 cycloartenol 3869 0.78
MOL006967 B-D-ribofuranosidexanthine-9 4472 021
MOL001494 mandenol 42,00 0.19
MOL002881 diosmetin 31.14  0.27
MOL004355 spinasterol 4298 0.76
MOL005530 hydroxygenkwanin 36.47  0.27
MOL006756 schottenol 3742 0.75
MOL007165 10a-cucurbita-5,24-diene-33-ol 44.02 0.74
MOL007171 5-dehydrokarounidiol 30.23  0.77
MOL007172 7-oxo-dihydrokaro-unidiol 36.85 0.75
MOLO007175 karounidiol 3-O-benzoate 4399 0.50
MOLO007179 linolenic acid ethyl ester 46.10 0.20
MOL007180 vitamin E 3229 0.70
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33 JBMESI “UEY-ER-EA” MEaE

e 2 Fion, “HUBEV-5-H0 s 4% 110
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M BRRIARRE SR A Z RIMAHE R R, Y
24 P 2 B T i 7 S 3238 0 2 P oy B 1) R A 5 Pl
SPER, AR T W27 IRt . IS AT
M AR 5 SRR R, B
ARFT SR B . A R AL A YR EE s RIS il
RS IAHIRYT ARDS i F2 A 2 1F A, WK 3.
WEEZ 225 52 MR AHE, 1@ B 40 itk R/
[ 1f7%-2 (B-cell lymphoma-2, Bcl-2) 2 540
T2, B AN R RIEPLRER . 2

162

RS

1 SERESIAATT ARDS B a M EERE
Fig. 1 Venn diagram of potential targets for Qingfei
Chengqi Decoction in treatment of ARDS
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2 BEESHIATT ARDS BEHSHEXER
Table 2 Information of potential targets of Qingfei Chenggi Decoction in treatment of ARDS

48R HH AR H A HEHAR
NOS2 nitric oxide synthase, inducible IFNG interferon gamma
AR androgen receptor CD40LG CD40 ligand
ESR2 estrogen receptor 3 MAPK14 mitogen-activated protein kinase 14
KDR vascular endothelial growth factor receptor 2 MMP3 stromelysin-1
PTGS1 prostaglandin G/H synthase 1 PLAU urokinase-type plasminogen activator
ESR1 estrogen receptor EGF pro-epidermal growth factor
ADRB2 -2 adrenergic receptor HIF1A hypoxia-inducible factor 1a
BCL2 apoptosis regulator Bcl-2 CAV1 caveolin-1
IL-1B interleukin-1 F3 tissue factor
PPARG peroxisome proliferator-activated receptor y CCL2 C-C motif chemokine 2
RELA transcription factor p65 SELE E-selectin
AKT1 RAC-a serine/threonine-protein kinase VCAM1 vascular cell adhesion protein 1
MAPK1 mitogen-activated protein kinase 1 CXCLS8 interleukin-8
SOD1 superoxide dismutase [Cu-Zn] NOS3 nitric oxide synthase, endothelial
CAT catalase CYP1B1 cytochrome P450 1B1
GSTP1 glutathione S-transferase P PLAT tissue-type plasminogen activator
UGT1Al UDP-glucuronosyltransferase 1-1 THBD thrombomodulin
ADIPOQ  adiponectin SERPINE1 plasminogen activator inhibitor 1
GSK3B glycogen synthase kinase-3[3 ALOX5 arachidonate 5-lipoxygenase
MMP9 matrix metalloproteinase 9 IL-1a interleukin-1o
TIMP1 metalloproteinase inhibitor 1 MPO myeloperoxidase
CREB1 cyclic AMP-responsive element-binding protein 1 NFE2L2 nuclear factor erythroid 2-related factor 2
VEGFA vascular endothelial growth factor A AHR aryl hydrocarbon receptor
BCL2L1 Bcl-2-like protein 1 CXCL2 C-X-C motif chemokine 2
MMP2 matrix metalloproteinase 2 CRP C-reactive protein
IL-10 interleukin-10 CXCL10 C-X-C motif chemokine 10
IL-6 interleukin-6 IGFBP3 insulin-like growth factor-binding protein 3
NFKBIA NF-kappa-B inhibitor o IRF1 interferon regulatory factor 1
MMP1 interstitial collagenase GSTM1 glutathione S-transferase Mu 1
HMOX1 heme oxygenase 1 EGLN1 Egl nine homolog 1
ICAM1 intercellular adhesion molecule 1 NR3C1 glucocorticoid receptor
IL-2 interleukin-2
e =
Hy ] 6 - = MAPK? X GSTPY
i MAPK1 asTI
- s =uEo o~
S e \ ".‘;;’?
:5.. = 7 - 1] oy
o =
axetw
> <CRP
= -
, RN oDMoLe
2 : AN ‘etz
B eSS (Er e e 2 S iobon A2 L Chavy Pt £ > N CAT
S — = B SN -
T [ e - — o

< R e e . T owa ST

2 ERESS “UEV-RE-FER” ML
Fig. 2 “Compound-disease-target” network of Qingfei Chengqi Decoction
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#=3 “UEY-ER-ELS” MEXEINRINESH
Table 3 Topological parameters of key point in
“compound-disease-target” network

ID %k Eatit] gl FEAE
quercetin k&Y 2919.547 000 52
PTGS1 A5 2 064.282 700 37
luteolin HaEw 516.154 850 21
ADRB2 A5 664.566 000 20
AR A ps 566.801 640 19
NOS2 A5 323.607 120 17
ESR1 A5 350.658 140 16
naringenin &Y 291.652 470 13
nobiletin HaEw 234.428 090 13
baicalein & 228.717 160 12
PPARG e 193.453 960 1
ESR2 e 111.593 155 9
tetramethoxyluteolin  {b &%) 119.399 025 9
isosinensetin & 40.017 357 8
BCL2 e 67.614 740 7
B-sitosterol &Y 37.497 640 7
palmatine &Y 29.070 818 7
berberine & 18.013 607 6
sinensetin EY 21.193 178 6

Hh i iR EH, EAAEREASEOZHPM
AR ARIEAHSCHE s IR B R Bl R, A
e, HER R O, BEERT 30 AL fERE
ML 4, fFERZ 5 RIEE VIR, Wk
25 1AL A4 %6 Cinterleukin 6, 1L-6) S5 E
WG 200 PR F o 96 Bl EH 2R A R 18 R DDA O
MacLaren Z5EEVR I 1L-6 7] 3 i s Hh PR L, A
A SR K SR O, R RIE R
35 EBEHAR KEGG B o

At DAVID V&5t 63 A4 T KEGG il
G TE, 63 MR AU B 78 5% KEGG i,
5 RAEFHCHIE B 27 5%, AFEFEF-B (nuclear
factor-xB, NF-xB) ¥ 40 2% S M B 45
ST E A SCHE B 11 %, ELFE p53 i@ .
JitRE PR FE R T+ (tumor necrosis factor, TNF) 15 5@
HEAE B 5 A T 20 Sk BN B o TNF G 2%
NF-kB 3 T 24052 1408 % 55 5 SO0 1) R AR K

&3

BTEEE SR PPI W E
Fig. 3 PPI network of potential targets
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Fig. 4 Correlation ranking of potential targets
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Fig. 5 KEGG enrichment analysis of potential therapeutic
targets
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ARDS &3 27 4], Jrh 5E 19 4, 2otk 8 il A
% 32~73 %, Py (54.19+14.30) %; JEKIA:
FRE 2PEEAR A 20 4] (74.07%), EtAsE ALK
PEREE 4 5 9] (18.52%), HgAdifH 2 f (7.41%);
APACHE 11 12~26 43, “F#3 (19.52+7.07) 4; 3d
JEAET: 1L, 4735 16 ], F735 % 59.26%. ¥RIT4
FBH RS (55.14+12.89) %, X4 (53.154+16.15)
%, ERLGitEE s RITHB M 9 #il. LS
i, XPREZH P 10 4] i 3 1, ol el e vt
S5 VRIT4L APACHEII (17.36+5.58) 43, *f
T840 APACHEIT (21.84+7.96) %, ZR L4t
362 241EHMBEMIRFET S WK 6.%
4 FIroR, RIT RN ARG T 4 AR v v 4
W LREZER. SXRART AR, Hwirds
& il R A R T S BRI (P<<0.001).
3.6.3 2 HAEHEMIEA A 7KL gk 5
7N, YRIT AT 2 2H B Tl R 40 i A 25 -4Cinterleukin 4,
IL-4). IL-6. H4fA2-10 Cinterleukin 10, IL-10)
KTFEHEZESR, SXRART A, wirds
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Fig. 6 Apoptosis of alveolar macrophages of patients in control group (A) and treatment group (B)
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F 4 FRETRTTEEE R E AT IR
Table 4 Comparison of apoptosis of alveolar macrophages
between control group and treatment group

HYE T (P25, P75)

A n

6T wIrE
X 13 1759(16.13, 19.61)  17.45 (17.18, 18.66)
YT 14 18.90(17.42, 19.66) 10.23 (7.74, 11.00)

5 RIGIT AT LR : “P<<0.01; SXTHEAIAIT S LU ##P<<0.001
P < 0.01 vs the same group before treatment; P < 0.001 vs
control group after treatment

#5 XRAFMABTHBEMBMMBETFKFENEER
Table 5 Comparison of cytokine secretion between control
group and treatment group

2 13 il 4riEE - (P25, P75) /(pg mL™Y)
e JAFTI e

IL-4  XHE 13 032 (0.02, 528)
VT 14 233 (142, 925)

IL6 XHE 13 161 (0.06, 589
VRIY 14 117 (064, 3.72)

IL-10 XHE 13 085 (042, 121) 109 (042, 121)
VRJT 14 066 (037, 1.29) 029 (037, 037) #

SRMAHEITRTE: "P<0.05 “P<0.01; SxIRAAITE
#P<<0.05

"P<0.05 ™P<0.01vsthe same group before treatment; *P < 0.05
vs control group after treatment

AN 2 B AR R g, KRB Gt oy
Br, TEREfR B2 R 5HMR M. RGP
ARYE, WSRO SR EAE S R, R
W 252 jRo- 2 B EFH DG R, I B TR 25 1
FPESRAL TR R T R . ASHIF FE R P 0 4 24 FE 2
BT “ALEH-RE T WG, HTIE AR S i
5 ETT ARDS FIFE FHHLA o

i b R A B AN B 4 L P AR R, 5
LI B 9E e WA K B2 9 RE A B ERL 7433, AN 5
. ARDS. % IE 2 A R T2 7F 2 A 1k 72 Hh 41 i 23
WM TERE, S5RIEMELE. RE. IL-6 £
HY T IR E 00 533t , 358 3 ER B A W A A PR T
WFFER I, MR AT LB M H SR AT
ARDS /MR 1L-6 (1) 7335, AT AR I8 8 90 e
B2, 22 ARDS [Pt & M. TNF B H 19
ANFIERIA A K. BRI, ARDS KA,
TNF-o ZX B B0, TNF-o 5RRSER 75214 1
ghgy, dEmiEi NF«B, Ligupgs-+ IL-1. 1L-8.
IL-6 [IE, MM BB 1 & A 12181 e fh e
KA ¥ B (transforming growth factor B, TGFB) J&
FHEORMEARE T, S5t R ERE, o

0.73 (055, 0.93)
416 (255, 6.68)
201 (123, 217
455 (303, 850) #*

DUIB el il b Bz AN s 1 4% is, 8K
Jir, smd ARDSIE4L Z8E R, M1 B2
A IL-1B. IL-6. 1L-12 2R R K1, M2 E R4 ™
A PUAR LM 7 IL-1008); S il 53 1 i85 M v
Vel IL-1B B R S A&, v] Lhdid p38 MAPK
WP, b aiETE, kR E R R il
W) g A4 18 BE 77 B0E 52 A&y Cproliferator-activated
receptor y, PPARy) RA%IE M F IR,
HRFE ) PPARyY SZAR TSN 72 4% 51 B w] DL ]
ARDS [ JAER N, b7 b4 508 b R
& 2 (CXC chemokine ligand 2, CXCL2) Hitatk[A
T2k 4 (CXC chemokine receptor 4, CXCR4) 4
B INERIERN, SHHEFEAL G 2 280 109 H
R AHS<-200; g ar AT o i H ] Toll #£52
& 4 (toll-like receptor 4, TLR4) /E&FE/ LI T 88
(myeloid differentiation factor 88, MYD88) /NF-xB {5
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(1) 24 e g T2,
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ARDS ()55 1521221, |L-10 R 38 ik 410 1)1 B 400 e v
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fil M1 B B A 1 e A ke B 2B AR A .
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