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Abstract

Objective: Using network pharmacology and molecular docking techniques, explore the mechanism
of action of Zhenwu Tang in the treatment of acute Kidney injury caused by sepsis. Methods: Using
TCMSP, SwissTarget prediction, and GeneCards databases, investigate the active ingredients and
key targets of Zhenwu Tang in the treatment of acute kidney injury caused by sepsis. Using Cyto-
scape software to construct a “drug ingredient target” network, and establishing a key target pro-
tein interaction (PPI) network through the STRING database. Perform GO and KEGG enrichment
analysis using “microbiome data analysis”, and perform molecular docking on the main active in-
gredients and core targets using PubChem, PDB, Uniprot, MOE, and Cytoscape data. Results: a total
of 57 active ingredients of Zhenwu Tang and their corresponding 772 genes, 3698 sepsis genes,
9754 acute Kkidney injury genes, and 296 common targets of drugs and diseases were obtained
through network pharmacology analysis. The PI3K/Akt pathway is a key regulatory pathway, and
small molecules PIK3R1, AKT1, PPARG, HSP90AA1, HNF4A, and GCG are selected for molecular
docking with bz3, fl4, 15, and sj2, respectively. Conclusion: Zhenwu Tang is a synergistic treatment
for sepsis related acute kidney injury through multiple targets and pathways.
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JHR BEAE (sepsis) & — F R A4k I Gl i B HE B 3R LR, BT 51 K 22 A4 B Th e th L IR RO 25 A AE [ 1],
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K P v 24 22 5 24 B 25 80305 i (TCMSP: hittps://old.temsp-e.com/temsp.php) 46 2% & 45 B R 1) Hh 25 ——
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B3 b 25 9 i A o> 8]
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£ PubChem (https://pubchem.ncbi.nlm.nih.gov) %4 Fe 1 2 # 3iiz A 280k 27 173 Tt B2 /) SMILES,
RG2S A ALy 1) SMILES 5§\ Swiss Target Prediction (http://www.Swisstargetprediction.ch) £ 4z &
R R o P B AOSE £, Rk Y E=R (Probability) > 0 FO#E £
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it ) GeneCards $udhs e 70k i 7 FKEEAE (U AH S FE sl AIYR T SR B 451103 IR SR B B A
24. “E5Y - oY - BBR” MZRIH9E

M PubChem H#s P2 e 2t (K1 2540 B3 of IS (A4 4530 5 75 GeneCards 4fs i vh A5 4K ) ik B AL S 1B
PAOTHIBE R BEAT T XELE, R T EANIEC S, FREH T Venn [, IXEESAERHE RN vt KRR T iR
REAR I SR B4 05 FROTE AR/ PR A, REIX LS 71 I BE S N\ Cytoscape Hcff v, BE— g —A> “254)
- Gy - B BRI
25. EEMEERAMY (PP

NTERNERE O RGZ M EEH AR EAEH SR, BATHCATE 2 EHAE R FERAE
LB E STRING (https://string-db.org/), H-Fe e Wt 5P NE N, 45 RIA7 )5 F A\ Cytoscape H 43t H: i
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PValue A#E, i%£H BP. CC. MF ®i 20 fti, KEGG Hij 25 &, iz “fE 7 #47 GO MRt EHEN T S
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2.7. BERTHRD T

fR4E 1.4Cytoscape WL, LA degree Jyiff, U HUE(HBORIIRE B LW K5y, &% pubchem
(https://pubchem.ncbi.nim.nih.gov/) % % &40 AU B 450, N MOE F it 474> T X452, fRAEEA11 3D K&
2D AL, K 3D EEAL N PDB %, SN Pymol Bt K A # 5 E AgE M N FECAR, R
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3.1. ARABHR S

AT TCMSP Hdli bk &= T A B & vk 2y - 1% BA7. AR 2. AT R pTA 2
By, BALIRIE T 504 METEL A, A IREAT 34 Fh. AR 85 R, 34T 265 Ff. RS 55 Fl.
BT 65 Fho FRATIRYE DR FIHFE OB > 30 M25251E )5 DL > 0. 18 HIbsiEE T T ik . RA&ME
ML A 3L 57 Fl, A IRZE & 11 Fhy BAT 5 13 B AN 5 Ak EIR G 7 B TS 21 Fl.
WHRZE . AR B AR TRT 5 KIS ER, W 1.

%% 1. The medicinal herbs and active ingredients contained in Zhenwu Decoction

Table 1. AR SHAMFIEREST
S

A

Molecule name OB% DL

(2R)-2-[(3S,5R,10S,13R,14R,16R,17R)-3,16-dihydroxy-4,4,10,13,14-
MOLO000273  pentamethyl-2,3,5,6,12,15,16,17-octahydro-1H-cyclopenta[a]phenanthren-17-yl]- ~ 30.93 0.81
6-methylhept-5-enoic acid

MOL000275  trametenolic acid 38.71 0.8
MOL000276  7,9(11)-dehydropachymic acid 35.11 0.81
MOL000279  Cerevisterol 37.96 0.77

(2R)-2-[(3S,5R,10S,13R,14R,16R,17R)-3,16-dihydroxy-4,4,10,13,14-
MOL000280  pentamethyl-2,3,5,6,12,15,16,17-octahydro-1H-cyclopenta[a]phenanthren-17-yl]-  31.07 0.82
5-isopropyl-hex-5-enoic acid

=]
MOLO001910  11lalpha,12alpha-epoxy-3beta-23-dihydroxy-30-norolean-20-en-28,12beta-olide 64.77 0.38
MOLO001918  paeoniflorgenone 87.59 0.37
woLrsis  (SSERIRIRISL ST dydon 443 0 pnenanI 238678 iggs s
MOLO001921  Lactiflorin 49.12 0.8
MOL001924  paeoniflorin 53.87 0.79
HAR
MOLO000020  12-senecioyl-2E,8E,10E-atractylentriol 62.4 0.22
MOLO000021  14-acetyl-12-senecioyl-2E,8E,10E-atractylentriol 60.31 0.31
MOLO000022  14-acetyl-12-senecioyl-2E,8Z,10E-atractylentriol 63.37 0.3
MOLO000028  a-Amyrin 39.51 0.76
MOL000033 (3S,8S,9S,10R,13R,14S,17R)-10,13-dimethyl-17-[(2R,5S)-5-propan-2-yloctan-2- 36.23 0.78

yl]-2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro-1H-cyclopenta[a]phenanthren-3-ol
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B3k
2
MOLO000358  beta-sitosterol 36.91 0.75
MOL006129  6-methylgingediacetate2 48.73 0.32
MOLO000449  Stigmasterol 43.83 0.76
MOLO001771  poriferast-5-en-3beta-ol 36.91 0.75
MOLO008698  Dihydrocapsaicin 47.07 0.19
(iR
MOL002211  11,14-eicosadienoic acid 39.99 0.2
MOL002388  Delphin_gt 57.76 0.28
MOLO002392  Deltoin 46.69 0.37
MOL002393  Demethyldelavaine A 34.52 0.18
MOL002394  Demethyldelavaine B 34.52 0.18

3.2. BREESRMERGIEERETL

JEE ) GeneCards U B ik 16 7 R BEIE FOAH SCHE s FVR YT SV B UG i e B RE 05, LS Bk R
REATFHSSHE 15 3698 4™, 2B MG AH R & 9754 1,

3.3. AR EBE R

FAT TCMSP Hfia e rh ik 1 ki (9 57 Mo B b &1, XL E W B IE RE 772 N4
REETR o FRATPHRE IR L L 5 S D S5 IR FAE A 3698 AMAH L i i A A K G FF 453 103 ) 9754 AN ORHE s 2 (K]
BEAT 7B, — ISR 296 N SR RIL AL A EE A, WA 1o 08 7 IR AR I S 45 At
B\ 290 RO LS EATZ B SR R, BATR 5 iz h i ) v 250 RO 0 B2 RE R G R TN
Cytoscape 3.10.0 ¥ffth, w33 =F 2 [AMEH KR, XML D, LaRETBERERLEA, A
R RUEROR, s X R RO B . [N, ARBBEAE T ERG AR Y, ([EEE
BIGE, ARGV RS A MRRA R WE 2.

Zhenwu Ta epticemia

acute kidney injury

Figure 1. Venn diagram
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Figure 2. Topology map
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Figure 3. PPI chart
3. PPI &
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3.5. GO Ml KEGG E&E#

JEiT DAVID ffiE S 3] 1357 M5 5@, Hr BP1040 /4~ CC105 4~ MF212 />, HUAT 20 4~ BP.
CC. MF {55, KA “TAEAE" AT A2 PR AT 22 B, WAL 4, W] DUE B OG5
Z 5 A R, T AR R GOk, MAPK OB IE [T, BEAGBELEE 3-Jll/ 2 A ity
B 5 5% SO IR M VAR, 4 MR (A 1 58 1) 1F 1] Y45 5
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Figure 4. GO enrichment bar chart
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Figure 5. KEGG bubble plot
5. KEGG SiaE
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3.6. aFXHE

4 1.4Cytoscape H1 45 5, LA degree Ay, 1% HUE (50K 1 #E £{(PIK3R1/AKT1/PPARG/HSP90AAL/
HNF4A/GCG) & 24 %4> (bz3/fl4/f15/sj2), 2% pubchem (https:/pubchem.ncbi.nlm.nih.gov/) {8 2 & #E 25
| 4574 (7cio/8r5k/inrl/6efk/3b27/6kyl), F A MOE Hidb4r o F5d %, fRAFEA1H) 3D K 2D nl#ifk &,
+ 3D B4y PDB %30, S Pymol 325K RN B A 45 M /Ny T IO, (RAF 20T X 2
oo, WKl 6~11.

Figure 6. HNF4A Molecular docking diagram
& 6. HNF4A 43 F 3t 1%E

Figure 7. PIK3R1 molecular docking diagram
7. PIK3R1 4 Fxi#%E

Figure 8. AKT1 molecular docking diagram
8. AKT1 o> FxiE
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Figure 9. GCG molecular docking diagram
9. GCG 73 Fxf#E

Figure 10. HSP9OAA1 molecular docking
10. HSP90AAL 4> F¥F1% &

Figure 11. PPARG molecular docking diagram
11. PPARG 7 F¥I#%E

4. VHig

B T R A R S DO AR RS R 5 B SRR 2 —, BT AR, 1 ICU P BAKEERE S B0
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BT FREERE 6 B M BE RN 048, SR e B FR BB T RS B A T S R PR 3 R RETE
WA T IR B e SR, T TR SR I A B ARG, A R B A B
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B, B R B T T A [ VR T 2L [9) « AR SR I e 24 B P R ) 2L R o 203 P R
AR LN PR NS RS A R 14- 2 3E-12-T B 6 W52 87, 10E- [ R
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