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Abstract

Objective: To predict the mechanism of action of Fangji Fuling Decoction in treating sepsis-induced
AKI by using network pharmacology and molecular docking technology. Methods: The active ingre-
dients of Fangji Fuling Decoction were first collected through the TCMSP database, and the target
proteins acted by the active ingredients were searched by SwissTargetPrediction. Then, the target
proteins of sepsis-induced AKI were collected through GeneCards, PharmGKb, database, and TTD
database, and the drug ingredients and corresponding target proteins were selected. The drug-in-
gredient-target-disease network was constructed using Cytoscape. The drug-disease intersection
targets were entered into STRING analysis and then imported into Cytoscape software to further
construct the PPI network diagram. The mapping data of the intersection targets were obtained on
the DAVID platform, and GO enrichment analysis and KEGG pathway analysis were performed on
the Microbiological Information Platform. Finally, MOE and Pymol were used for molecular docking
and rendering. Results: A total of 126 active ingredients and 993 drug targets, 3301 disease targets
of Fangji Fuling Decoction were screened, and 448 targets of Fangji Fuling Decoction in the treat-
ment of sepsis AKI were found, among which bifendate, (E)-1-(2,4-dihydroxyphenyl)-3-(2,2-dime-
thylchromen-6-yl)prop-2-en-1-one,guaiacin A, 3-sitosterol, and pachymic acid A were the core com-
ponents for the treatment of diseases, and AKT1, TNF, TP53, CASP3, and MAPK3 were the core tar-
gets for the treatment of diseases. GO enrichment analysis obtained 1742 results, which were
mainly enriched in protein phosphorylation, phosphorylation, inflammatory response, ATP binding,
protein serine kinase activity, etc. KEGG pathway analysis obtained 189 pathways, and the main
pathways were cancer pathways, lipids and atherosclerosis, hepatitis B, etc. Molecular docking ver-
ified that the drug components and disease target proteins had good binding ability. Among them,
the binding energy of the core target TP53 with fB-sitosterol was the smallest, which was -7.95
kg/mol. Conclusion: This study used network pharmacology and molecular docking technology to
predictively study the mechanism of Fangji Fuling Decoction in treating sepsis AKI through multiple
components, multiple targets, and multiple pathways, which provided evidence for the clinical
treatment of sepsis AKI and provided a reference for further improving the clinical treatment effect
of this type of disease.
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1. 5|

JHR B A T 7 B S e T S0P 2 B A i PR 4 B RO IR AR A AR . IR RGBT, AL
WHEGEREKIRAE, SUFER, RNFNEERATE—DIR SO RN, B4 FEUREERERERR[1]. Bk
FE N PR AT ARG R R, EE RSN 2R T ZE[2] [3]. SEERI(AKZEE
S R R A LR R e e R AR fE O RO, EIRE EAEER AR, MREE AKI LR A
30%~35% [3] [4], 4R ¥R 77 i KA R IR 3k

FRAE MEEIE AKI A JREEZETLIRIIGR R, P ILEER “Rs” . “RIB” . “lRE” . “ER7 .
CNBR” ERRE CORIET L KM L “EEET . CRERD” FSEERIEE[5]. KEIRIKFFAR AL H T
WREFREIRIT ) “ =UE =3 [6], APEEVARYT RDAlk BIP R PUs/E T, (HIEIRITHLEI A . R ATER
JTE AP T B A, A AR B CARE 0T MERRE AKI FIPEFIALE], v B 2567 %5 4
HE T HE AR .

2. 5 HE
2.1. BiCREF A AYEME MRS HTHiE R H =

B QAR Z 7 25 R B O R % L3516 VBB L H B 7 TCMSP 1 & (https://old.tcmsp-e.com/tcmsp.php)
WA 2 R AT R, TR SR OB (KIRZEMFIF ) > 30 DL (J5Z51H) > 0.18, FRIFAF& %44
K17 25 523 1) InChiKey 5, #RJ5 7£ PubChem %45 % (https://pubchem.ncbi.nlm.nih.gov/) FF 3R X _E 3R 45 %% %,
3 i) 2D Z5H B SMILES 5, SE SwissTargetPrediction i35 FE (http://swisstargetprediction.ch/), #k75%}
REZGPNRE RS, B G AE Excel R ool A fl o B s s R

22. ¥ “H9H) - BLSY - BBR - RS B R

1t Excel RPN AR H AWML ZiVRsr~ PUNEE s ) Network AT Type %, KIHFA
CytoScape3.10.1 ZxfEr, Mg “Z5%) - iy - 8B - o ” M R B, KA Analyze Network ZhEEsHT
“CU - A - BRI, THEREN T R Degree B, FEIZERIETHES, [EIGAZYHES
51 ALIE R R o TR N o R R
2.3. REBEI M SHRGEAIFE

Bt GeneCards %4f 7 (https://www.pharmgkb.org/). PharmGKb ##z % (https://www.pharmgkb.org) «
OMIM #¥s FE (https://www.omim.org/). TTD ##4fs F (https://db.idrblab.net/ttd/) i 2 2 R HE U T, KR
14 “sepsis ‘and’ acute kidney injury” . “sepsis-associated acute kidney injury” . “sepsis-induced acute kidney
injury” , i F A A5 °F & (https://www.bioinformatics.com.cn/) il /£ Venny &, BI85 155750 1 #E 5 2
Ho

2.4. AR RERER T

7E Venny2.1 “F- 4 (https:/bioinfogp.cnb.csic.es/tools/venny/index.html) 75 B SR % 7 (1K 259045 %0
B i S5 ERE AKI RSB E SN, TSR .
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25. HEERR - EERE(EML(PPI)

B EIRAT SR SN STRING #diE FE (https://cn.string-db.org/), ¥ B4FA “Homo sapiens” , I,
VA RBOEIES S TR E R - EAPUHEERE, REEEE 204 52T HZER ST Cyto-
scape3.10.1 # {4 (https://cytoscape.org/download.html), f#H CytoNCA {435 5 /- 7 0 1% (Betweenness) «
% M (Closeness) . J& 0o (Degree), 1H5 G H#E4T PPI I 73 HT . 78 PPI 4% 5¢ & I R H Analyze
Network T Ee3k75 Degree fE, F£F]H Degree B MK EI/N RT3 BB IR S TR RN, B&HB R0
B P

2.6. GO BEM TS KEGG BEDH

7t DAVID -5 I (https://david.ncifcrf.gov/summary.jsp), ‘T AZH)-5 B A B8 i B A S0, FER BRI
ik “OFFICIAL_GENE_SYMBOL”, )% & 4 “Homo Sapiens” . Xt 33t 47 3 [ 414 1& (Gene Ontology,
GO) & FE M 5 F AL IR 5 25 R 4 7 R 4= 5 (Kyoto Encyclopedia of Genes and Genomes, KEGG) & #4347
TE4: 92 11 72 (biological process, BP). 4l i 2 43 (cellular component, CC)F143F Ih g (molecular function, MF)
SANYEREHAT /i, S TS TIEBAEEK IR, ¥ GO BESTE R IANMERGTE, EFREEFT
I EAT 2] o Xof 225 DR P WD AE 20 i v R AR e A S B LA - M) 47 KEGG 70T, KEGG & St 45 R
SANWEGY6, ks SRR TSH] . 458 EEEER, FIH Uniprot 245 R KEGG “F &,
21 T AT TR A

2.7. GFXE

7£ PubChem %4 7 43 B3R AS B R 25008 RS ME R/ 1 2D Z5#9 1, 3k SDF #%30. FIH MOE #37
WA RO 3 BN TR, T AT RE B A /MK - B PP (R 4% €] Fh Degree {8 5% K [ #E 558K 11, 7€ Uniport
4 FE (https://www.uniprot.org/) H AR R 221X SEHE B 1, P “resolution” BN YR ER (4 T Ak
ITRIMAL R MR 1, FETE RCSB PDB %4 % (https://www.rcsb.org/) i 2% T 2% 08 25 23K 11 45 F 1 3D
B, A% O AR 3D S5 EAK R HE N MOE (https://www.chemcomp.com/Products.htm) ', #4737k,
SMH S IR TR, BRI H A AR E RO AR AR BRI, BJE AR Pymol (https://pymol.org/) Xt
FEAT AT AL o
3. R
3.1. BICHEE 22 BREME R 9 B 1% 5 L8 =

M TCMSP. PubChem %4} 2 Al SwissTargetPrediction 3RHU T CLAR 2517 24 1 R0 AR SAs B, B
CIRZEZH ) 5 RIS B R S 126 A, EH G H USSR 993 Ay AR ks 3, X RiEE
B202; PRERSY 11, RERHE AN 3365 E B 18, KFHE A 6705 HERUN 2, XM 115; HELR
5392, XTREE AL 792 AR KB BOGTERSY WA 1.

Table 1. Active ingredients of Fangji Fuling Decoction (partial)
* 1. HEREAEBEMER S (FRSY)

SRR MOL ID HRS 4 OB/% DL
By MOL002333 Tetraneurin A VYRR 2 A 35.4 0.31
R% MOL000290 Poricoic acid A TRETE A 30.61 0.76
B MOL000387 Bifendate HEk 2 XU il 31.1 0.67
FE MOL000211 Mairin TT&m 55.38 0.78
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Figure 1. “Drug-ingredient-target-disease” network relationship
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Figure 2. Targets for acute kidney injury in sepsis
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Figure 3. Targets at the intersection of drugs and diseases
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35. HEERR - EERE(EML(PPI)

V2B A B RE RN STRING #¥E e, 15 BI25YE M E QA AR B R T3P
CARZ R IT MERE SV B 1 A% DB R, O TR 2511 : Closeness > 0.001. Betweenness > 469.074.
Degree > 50.346, #4533 /7G5 EORAT 88 NCBEHE si, JFA IR LLRE byt PPI (4%, f145 88 /M1
My 2429 51k, AR4E Degree {E VB R AT IR/ KB, AT I RS TSR s5A 7 IR ERAE AKI (AT BE
PR/, LK 4. Degree {EHAFATT 20 AR SR H WL 3.

Figure 4. Protein-protein interaction network (PPI)

B 4. EBRR - ERREIEML(PPI)

Table 3. Topological parameters of Fangji Fuling Decoction against sepsis-induced AKI (top 20)
% 3. IEHREIAMMREEE AKI RN ESH(AT 20)

Gene symbol Degree Betweenness Closeness

AKT1 261 9627 0.00159
TNF 260 8141 0.00158

IL6 253 1747 0.00156

TP53 232 5794 0.00152
IL1B 226 5200 0.00150

ALB 218 8266 0.00149
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gk
EGFR 215 5621 0.00147
SRC 215 9362 0.00147
STAT3 211 2969 0.00147
CTNNB1 199 5969 0.00147
JUN 195 2691 0.00143
CASP3 194 3039 0.00143
BCL2 193 2805 0.00143
NFKB1 188 2675 0.00142
HSP90AA1L 188 3428 0.00142
HIF1A 188 2578 0.00142
MAPK3 173 2973 0.00138
MMP9 169 2134 0.00138
ESR1 167 3751 0.00137
PPARG 167 4057 0.00138
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Table 4. Binding energy of key targets and active ingredients
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454 fel(kj-mol)
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AKT1 -5.99 -4.77 -5.32 -6.18 -6.23
TNF -5.67 -5.32 -5.35 -5.52 -5.39
TP53 -6.13 -5.53 —6.29 —7.95 -6.4
CASP3 —6.22 -5.55 -5.9 —6.67 -5.98
MAPK3 —6.25 -5.83 -5.74 —6.46 —6.69
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Figure 8. Molecular docking binding energy heat map
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ARG, Priadb[14]. AR BACE[15] [16]. MRELRILTIRIMER, Hrh g2y S R I B A g B )
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