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Molecular Mechanism of Simo Decoction in the Treatment of Acute Respiratory Distress
Syndrome Based on Network Pharmacology and Molecular Docking®

XIAO Hui', ZHANG Huiqing’, WANG Xuebin®, YANG Ti*( 1. Dept. of Critical Care Medicine,
Taihe Hospital Affiliated to Hubei Medical College, Hubei Shiyan 442000, China; 2. Dept. of Clinical
Pharmacy, Dongguan Marina Bay Central Hospital, Guangdong Dongguan 523900, China; 3. Dept. of
Pharmacy, Changhai Hospital, Naval Medical University, Shanghai 200433, China; 4. Dept. of
Clinical Pharmacy, Gongli Hospital of Shanghai Pudong New District, Shanghai 200135, China)

ABSTRACT OBJECTIVE: To analyze the the active components and molecular mechanism of Simo decoction in the
treatment of acute respiratory distress syndrome ( ARDS) based on network pharmacology and molecular docking.
METHODS; The chemical components of Muxiang, Zhike, Wuyao and Binlang were obtained by TCMSP database, and
the active components and potential targets were screened according to the threshold. GeneCards and DisGeNET
databases were used to obtain ARDS-related targets, and the common targets were obtained by Venn diagram. Common
target protein-protein interaction network was performed, and the core target was selected for enrichment analysis.
RESULTS: The key components of Simo decoction in the treatment of ARDS were quercetin, nobiletin, naringenin and
B-sitosterol. The key targets were JUN, mitogen-activated protein kinases-8 (MAPKS8) , proto-oncogenes (FOS) , protein
kinase B (AKT1), caspases3 (CASP3), tumor necrosis factor (TNF). The biological processes mainly included the
response to cytochemical stress and response to reactive oxygen species. Signaling pathways were mainly enriched in fluid
shear stress and atherosclerosis, TNF, MAPK and Interleukin 17 signaling pathways. CONCLUSIONS: This study
preliminarily reveals the multi-component, multi-target and multi-pathway mechanism of Simo decoction in the treatment
of ARDS, which provides basis for the clinical development and utilization of Simo decoction.

KEYWORDS Simo decoction; Acute respiratory distress syndrome; Mechanism; Network pharmacology; Target
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Fig 1 Potential targets of Simo decoction-Venn
diagram of ARDS related targets
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F1 WEEHATT ARDS B ORSHEXER

Tab 1 Information about the core components of Simot detection in the treatment of ARDS

MOL ID N %y 0B/% DL oASEA LEEA
MOL000098 fhiti % 46.43 0.28 68 EX
MOL000358 B 36.91 0.75 2 it B2
MOL005828 ERER 61.67 0.52 17 e
MOL004328 il % 59,29 0.21 17 Bt
MOLO10495 6,7-FEHL2- (2K 23 {1 31.93 0.30 10 b
MOLO10496 6,7-F -2 2-(4-HEHH) 23 3 32.38 0.39 9 52
MOL010917 WHZH 31.18 0.51 6 57
MOL010907 WAETH 40.92 0.46 5 L]
MOLO10482 kAR 43.74 0.24 5 K
MOLO000449 ofE 43.83 0.76 5 N
MOL002032 KPS e o 40.59 0.40 3 T
MOL001749 Ky il e 4.59 0.35 3 T
MOL000004 JFTEEE 67.87 0.66 3 i
MOL013381 7-{[ (2K,6R)-6,7-Z 543, 7- T 0345106 S0 | -2H- 125 -2 38.23 0.31 2 i
MOL010916 Wit 4.55 0.19 2 =Y
MOL010913 Hythe 71.09 0.25 2 b7
MOL002341 %S 70.31 0.27 2 %
MOL000073 (+)-FIEE 48.96 0.24 2 i

P BIRLEREE =52 A =0.011 DL R BEHE =0.765 N5
P, B AAS BN = F M4 (A5 14 AT A 91 4530) , RO 1
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Fig 3 Flow diagram of core targets screening for Simo decoction-ARDS
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Tab 2 Enrichment results of core target pathway for Simo decoction-ARDS

60 ID fidk ARV Leglo(P) AT

hsa05418 fluid shear stress and atherosclerosis 11 -17.05 TNF,AKT1,VEGFA,MMP9,TPS3,JUN,MAPKS,CCL2,1L-1B,MMP2,FOS
hsa04933 AGE-RAGE signaling pathway in diabetic complications 10 -16.30 TNF,1L-6,AKT1,VEGFA,CASP3,JUN,MAPKS,CCL2,TL-1B , MMP2
hsa04668 TNF signaling pathway 10 -15.79 TNF,IL-6,AKT1,MMP9,CASP3, JUN,MAPKS, CCL2,IL-1B,FOS
hsa04657 1117 signaling pathway 9 -14.31 TNF,IL-6,MMP9, CASP3,JUN,MAPK8, CCL2,1L-1B, FOS
hsa05161 hepatitis B 9 -1 INF,IL-6, AKTI, MMP9, TPS3, CASP3, JUN, MAPKS , FOS
hsa05142 Chagas disease 8 -11.87 TNF,IL-6,AKT1,JUN,MAPKS,CCL2,1L-1B,FOS
hsa04010 MAPK signaling pathway 10 1152 TNF, AKT1, VEGFA, TP53, CASP3, EGF, JUN, MAPKS, IL-18, FOS
hsa05135 yersinia infection 8 -10.82 TNF,IL-6,AKT1,JUN,MAPKS,CCL2,IL-1B,FOS
hsa05133 pertussis 7 -10. 80 TNF,IL-6,CASP3,JUN,MAPKS, IL-1B,FOS

hsa05162 measles 8 -10.77 1L-6,AKT1,TP53,CASP3,JUN, MAPKS, IL-18, FOS
hsa04932 non-alcoholic fatty liver disease 8 -10.50 TNF,1L-6,AKT1,CASP3,JUN,MAPKS,1L-18,FOS
hsa05210 colorectal cancer 7 -10.42 AKT1,TP53,CASP3,EGF, JUN, MAPKS8, FOS

hsa05323 theumatoid arthritis 7 -10.17 TNF,1L-6, VEGFA,JUN, CCL2,IL-1B,FOS

hsa01522 endocrine resistance 7 -10.01 AKT1,MMP9,TP53,JUN, MAPK8, MMP2,FOS
hsa04620 Toll-like receptor signaling pathway 7 -9.83 TNF,IL-6,AKT1,JUN, MAPKS, IL-1B, FOS

hsa05167 kaposi sarcoma-associated herpesvirus infection 8 -9.62 1L-6,AKT1, VEGFA,TP53,CASP3, JUN, MAPKS, FOS
hsa04926 relaxin signaling pathway 7 -9.16 AKT1,VEGFA,MMP9,JUN, MAPKS8 ,MMP2,FOS
hsa05163 human cytomegalovirus infection 8 -9.09 TNF,1L-6,AKT1,VEGFA,TP53,CASP3,CCL2,1L-1B
hsa04210 apoplosis 7 -9.00 TNF,AKT1,TP53,CASP3,JUN,MAPKS,FOS

hsa05132 salmonella infection 8 -8.74 TNF,IL-6,AKT1,CASP3, JUN,MAPKS,1L-1B8,FOS
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The circular node is the core component of the drug, the diamond

is the core target, and the inverted triangle is the pathway; the area

of a node represents its degree, and the larger the area,

the more important the node.

E6 MEEHZR5T-ARDS #2088 o -1 2% [0 2% &

Fig 6 Core components of Simo decoction-core target

of ARDS-pathway of network diagram

R3 NEFEZFERSMET RFESH

Tab 3 Characteristic parameters of active component

network nodes of active components of Simo decoction

MOL ID AR HHE v B
MOL000098 fiti % 13 0.064 9 0.59 8
MOL005828 EAE 4 0.002 8 0.462 5
MOLO004328 il % 4 0.002 8 0.4625
MOL000358 B Hi 4 0.000 8 0.4512
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Tab 4 Characteristic parameters of network nodes of Simo
decoction in the the treatment of ARDS

s R B RS
JUN 23 0.1394 0.711'5
MAPKS 20 0.092 4 0.6379
FOS 19 0.0714 0.6167
AKTI 19 0.080 5 0.616 7
CASP3 16 0.046 8 0.544 1
TNF 16 0.044 4 0.560 6
IL-6 15 0.0373 0.544 1
IL-1B 15 0.038 0 0.544 1
TP53 12 0.037 1 0.5000
CCL2 9 0.012 6 0.462 5
MMP9 9 0.0193 0.462 5
VEGFA 8 0.0125 0.4512
MMP2 5 0.004 0 0.420 4
EGF 3 0.001 1 0.402 1

RS HEFXREHDERBRADFHEEEE
Tab 5 Binding energy between key components and key
target molecules of Simo decoction

KHER I KHEHL AR/ (k)/mol)
fit & JUN(159k) -20.01
MAPKS(4yr8) -24.69
FOS(2wt7) -26.36
AKT1( lung) -26.36
CASP3(5i9h) -27.61
TNF(2¢7a) -34.64

JRIF ARDS 1y A] fig:
3 iTig
VAR, 2 T FEIRYY ARDS J5 T B T SE itk &
WIRARS A FEN W] B 0035 ARDS FR 3% 170 i 5l 25 197 1 0 i
AAThRE, I HLIGE SO & EN 5 IR T A R R I
ARDS K BRI 22U rp Toll BE3Z 44K 4 B H W) R IE, sz
RAE SN, B S i L 21405, L 4R %Y 45T ARDS A5
AU /N LD 8 17 7 méﬁlaﬂﬁza?ﬂlﬂ%ﬂ ARDS [ #AE I, I
R R T 2> ARDS ZINERAHR A3 , 18 rh ELAAR 1Y) 437 BIL )
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AW 5 TNF( 454 HE-34. 64 kJ/mol ) ; B. it i 2 5 CASP3
(Z54 R -27. 61 kI/mol) 5 C. MK 3 5 AKT1 (455 R8N
-26.36 kJ/mol) ; D. Hil iz 5 FOS (454 RE R -26. 36 kJ/mol) ;
E. 4 35 MAPKS (45412 0-24. 69 ki/mol) s F. Mt R 5
JUN(Z56H828-20. 01 kJ/mol)

A. quercetin and TNF ( binding energy —34. 64 kJ/mol) ;

B. quercetin and CASP3 ( binding energy —27. 61 kJ/mol) ;

C. quercetin and AKT1 (binding energy —26. 36 kJ/mol) ;

D. quercetin and FOS ( binding capacity —26. 36 kJ/mol) ;

E. quercetin and MAPKS8 ( binding energy —24. 69 kJ/mol) ;

F. quercetin and JUN (binding energy —20. 01 kJ/mol).

B7 HNEZXERSESXBHEISFIHEE
Fig 7 Molecular docking diagram of key components of
Simo decoction and key targets
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