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Abstract

Objective: To investigate the active components and potential mechanism of action of Qishen
Bushen Huoxue Granule (QSBSHX) in treating chronic kidney disease (CKD) using network pharma-
cology and molecular docking. Methods: Compounds of QSBSHX were screened using the TCMSP
database. SMILES notations of active components were obtained from the PubChem database and
utilized on the SwissTargetPrediction platform to predict potential targets. Disease targets associ-
ated with CKD were collected by integrating resources from the OMIM and GeneCards databases,
and target names were standardized using the UniProt database. Common targets between the drug
and the disease were identified using the Venny online tool. A tripartite interaction network model
encompassing drug molecules, active components, and disease targets was constructed using Cyto-
scape 3.9.0 software. The STRING database and Cytoscape 3.9.0 were employed to build a protein-
protein interaction (PPI) network, from which core targets were screened and visualized. Enrich-
ment analysis of the intersecting core targets was performed using DAVID Bioinformatics Resources.
Molecular docking was conducted between the structures of key targets and core active components.
Results: Screening identified 223 active components of QSBHXG, 1013 drug targets, 18,151 disease
targets, and 987 common targets. Core active components included atropine, senkyunone, myri-
canone, XH-14, and danshenol B. Five key targets were identified from the PPI network: RAC-alpha
serine/threonine-protein kinase (AKT1), cellular tumor antigen p53 (TP53), tumor necrosis factor
(TNF), interleukin-6 (IL-6), and proto-oncogene tyrosine-protein kinase Src (SRC). Gene Ontology
(GO) analysis indicated that the biological processes primarily involved included protein phosphor-
ylation and protein autophosphorylation. Kyoto Encyclopedia of Genes and Genomes (KEGG) path-
way analysis revealed significant involvement in pathways such as neuroactive ligand-receptor in-
teraction, pathways in cancer, and calcium signaling pathway. Molecular docking results demon-
strated that all core active components exhibited favorable binding affinity with the core targets,
with binding energies < -5.0 kcal/mol. Conclusion: QSBSHX exerts its therapeutic effects on CKD
through a multi-target and multi-pathway mechanism, primarily by acting on targets such as AKT1,
TP53, TNF, IL-6, and SRC, and modulating signaling pathways including neuroactive ligand-receptor
interaction.
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1. 5|8

1% ' I 9 (Chronic Kidney Disease, CKD) & 48 F £ Fft iR P 51 1) 55 I &5 44 5l 2h e 5 % 76 3 AN H BAE,
R /NERJEL #E(GFR) < 60 mL/(min- 1.73m?) JF #4523 A H LA L, A 800 B W45 05 UE 95 (9 — 4L B IR 1] -
CKD fih f S HFa HAEW IR I 2 . B/ NE B0 B A g SR f 2], B4 22 F CKD
(3L [l B 2R, F 440 TE CKD MR B RIE R BAEH, FReMEMr4iib 2 S8 I8, H2k N &
RIAERT, 5 H BTG 0 TCE R 2R A B RE R MR YT 5 [3]-[5], 4R EIG 2 CKD 252 Ik IR b A1F
LRI 1) 2 — o

AR, B NS R, RIEPHERIGRIRE, 1E16YT CKD ImRER . ke, Bkt
RAEAN 2 RS R R AR T 8 MBS R SE R 4 56[6]. CKD AWIRINE LR, HhEEIRH
CKD HF “JRy” “SH” “mo7” SulE, Wil LEg) o5, . B =AENIsRIEa e,
REEFIEET AT AR Z B ARSI, WA “HNEEI” “AEBshg 7 %754 CKD et
BIT[7] (8] HEEEKITTK I BARAEIR T BT, HoREAMNIRE Hig . 5kZ AN CKD HIRLICBEE T B
RER, BARIIG RIS SR WA [R], 75 Bhoms BRI fth 3207 H IR o B B g s HR AR 52 2 R [9].
Mg, ‘B RJTE, CKD B S B AT, SENEKBAEThRemG, WmEmna, HA
FEWONTE, Fem NRSIIIFE, I BWmfE H A, AR, A WE A mE, S NS
WEIMLYAYT CKD B . BRILA 4 T EEAIRE B KA ARG AN, TINGKE, BEITfFi2 24, K
SN I T R U AR Tk BT CKD ENE, R E 4 P ERMEBRNES T, MUZEL
WamARMAKT, AR HE, A, w2, L, g, 7K, B, 1R, e
e, ER, M, LI, M, NlE . BN 8. SN L5 7 BRITLA R
= Bt B RE L BOAE IR PR Rr s H A O R B P i R B 2k 1 I L URE (5 P R SR v S0
720240623000)) vz S H T CKD EFIGIT . N T —BIRR K S AN E W MR CKD MIfE LS, i@
A 24 25 B2 A4 T 0 AT R S AN B IS LBRIIR YT CKD M AR FALH], SR AL A Rt w5
W, NG IR TSR AR .

2. AREFZE
2.1. BESNEiE M BRENE AR 53 T30 = 0%k

I FH 24 R G0 240 B2 5 B0 B 5 43 T £ (TCMISP, hittps:/temsp-e.com/) 80405 122 LA & 75 (7] SCHR, % 52 b
B LR BT &5 ) 03 BEAT R ROV PR A R, BRI RS, B, i, LOREE, Lg, IRE, R,
R, e, BEOR, MR, lskis, FAZ, IE, LHREYIAIHE(OB) > 30% /2 35251 (DL) >
0.18 fE AL %A, FBESANEE MBREYER > . 2 T2 E R & PubChem %¥E FE
(https://pubchem.ncbi.nlm.nih.gov/)%f B S B i MR IE 14 87 AT R 2, ¥ SMILE 5% A\ % SwissTar-
get Prediction V& SR FUINFE i, 0T TR0 3 (1) 25 V050 sEATIC S B30, AR T mT 15 5 2 2500 B ik e
(BEZAE > 0), BSLA RE L AR By I 5 00 45 24 B2 AT ST A% O a2
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2.2. CKD X $8 = A9FKEL

FIF GeneCardard %4 FE (https://www.genecards.org). OMIM %## % (https://omim.org), LA “Chronic
Kidney Disease” 1E NI R AT SRR, WEYMA “Homo sapiens” , IR LR, K&
PR R BRI R S T & I 2 8, FET Uniprot £ (https://www.uniprot.org) Fi Vi 58 ki 44 K

23. HEKSHEENHAS CKD BRI

F CKD FHICHE R EE 24N B 3 ML RORL 5 M 573 B 3E S % Venny2.1.0 TE26°F &
(https://bioinfogp.cnb.csic.es/tools/venny/index.html), FRIX CKD-TES#M v Mok 3 R S8 2 0 BUAE.

2.4. ERME(ERAPPHMLSEEIHE R A% DL R ATTHIE

BESHE RPNk S CKD LA S String “F & (https:/cn.string-db.org), G EWVIFIZEEE N
“Homo sapiens” , #4T PPI 7341 iR T A Z| Cytoscape3.9.0 B fFHHa% PPI MK, @it
CytoNCA HEATHRIN T, HEHE Degree 1EHE 44 M 07 06 HiAZ o 15

25. 19 “TEMMRS - RRERT WEE

R B A B I ILURORE A3 2 F 70 AN A B BE )i /RN i, I Cytoscape3.9.0 B B 24 1 i ML
RBURLVATT CKD Y “IEE 7Y - A HIEE R P25 1R

2.6. MRNEESBERER I

B ANEE LR 5 CKD AL F#E A 5 N\ DAVID Bioinformatics Resources 04, 34T GO 1
KEGG EE/0¥H, St EL T 4 (https:/www.bioinformatics.com.cn/) 2 Fll H R B AT B .

27, S FRHERARTUXSH EEMBAEER T SEERRANES SN

81T PubChem ¥ P2 3R HUZ 0 25 W) 3 A 2085, A\ PDB #4405 FE (hittp://www.resb.org/) iU S5
BRI SE ), T Pymol-2.1.0 FARE RS HIK 737 F/N oy FRCAARSE, {8 AutoDock Tools-1.5.6
PEREAT 270, e AiE .

3. &R
3.1. SN EiEMBUhIENRE 9 B0 THiE A AT s Tl

S AMEE MR 18 14 5

17164

(94. 4%)

Figure 1. Venn diagram of common targets between QSBSHX-CKD
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MEES N5 LR SRS & 2R AL i 43 223 4. FIIH Swiss Target Prediction 4k FELC s 5 H
JE A H] 1013 DEWIHE A . FIF GeneCards F1 OMIM ¥ eV 2% 5 J5 45 B 41 55 3k 18,151 A4S
YRR s R AE SN Venny2.1.0 TE6°F- &, 153 987 AN EESHMNEVE MR VG YT CKD 1IAE FHEE &,
BIVE T oy - B SE IR i, A5 R LIS 1

3.2. &H - EBE{EM4(Protein-Protein Interaction, PPT)BYH 5L K 4% 8 g2 RO F 1%

W4 987 MG A — i L R BE i 4 N STRING Ui 2 HEAT PPT W25 R R4 2 , A= Wl 25 158 32 A Homo
sapiens” , BLE BE(EEN 0.4, 1% PPI LA 987 H1 1, 23,950 251k, “FHIBEME N 48.6. 5 iR
HE, URFHAAEZRNEOAHEAERR KR, WA NIEERRE degree [RIK/N. 4 STRING
B FEAR 2 TSV U3 A\ B Cytoscape3.9.0 B AFH, Xt PPT 4547 40 M, #R3E Degree 1EHE4 =
R IR H A FH T80 (R DG B R BE TR, 0 3R | B, HEAG SERT I G R RAC-a 3 IR/ 75 2 B
FIEF(AKTL), MR E pS3 (TPS3), MRIASER F(TNF), HE4iffi/r%&-6 (IL-6), Src F&Z R & H MG
(SRC). BEZ MBI IR VA T 18 B JE 03 B A2 50 A PPT IR IR L] 2(A), B T35 At %2, #i%ik Degree
KT 100 1) 99 AEESEAT WAL AT, Wil 2(B) s .

(A)
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Figure 2. (A) Protein-Protein Interaction (PPI) Network of Potential Targets for QSBSHX in the Treatment of
CKD; (B) PPI Network of Core Targets

2.(A) BEHBEMBRLETT 81 S BEfRE 7L 2 PPL ILRE; (B) #ol#m PPI L&A

Table 1. Screening of key targets
= 1. X LTHE

e FE AN degree 1
1 AKTI1 Degree: 391.0
2 TP53 Degree: 374.0
3 TNF Degree: 356.0
4 IL-6 Degree: 343.0
5 SRC Degree: 343.0
6 ALB Degree: 307.0
7 EGFR Degree: 307.0
8 IL1B Degree: 305.0
9 CTNNBI1 Degree: 304.0
10 STAT3 Degree: 300.0
11 HSP90AAL Degree: 279.0
12 BCL2 Degree: 269.0
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13 ESR1 Degree: 268.0
14 JUN Degree: 267.0
15 CASP3 Degree: 256.0
16 HIF1A Degree: 248.0
17 MAPK3 Degree: 246.0
18 PPARG Degree: 240.0
19 HSP90ABI1 Degree: 238.0
20 MMP9 Degree: 216.0

3.3. KS4MNEEMBAL - 1814 EAERS - SR M aE

FIH Cytoscape 3.9.0 X 1241 B i MLFURLAIT 25 A0 2 543 FNVEE 6 A F 0 A 04T SR B 0T o 36 1 40
A WE 124, BB 154, B 24, IhZEFE 154, gy 164y, IRE 124, FiE1s 4, +IK
104, SHAE 134, BEEER 11D, MRETF 35, M 154, Frs 424, 1S 74, Fl degree {H
KT 100 f) 99 NAZEERE pi NG, MR T TGS AN TG IUBURL - 12 1 B IE - ¥R 48 B, S\ Cytoscape
3.9.0 BAErpaEAT N 2% B 22 i (45 B LIS 3)e # N 43HT DL Degree fHHER L BUHEA BT 5 AL S WAE NAZ O
EYERSY, BFERTFES . ISR MEE . XH-14. FFSEE B (L% 2).
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Figure 3. QSBSHX-CKD-target interaction network
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Table 2. Core active ingredients

2. RLIEMRSY

g FRiR MOL name Degree 1H
1 GQZ7 atropine 128

2 CX4 senkyunone 101
3 CX2 Myricanone 101
4 DanS36 CHEMBLA42639 101
5 DanS35 Danshenol B 101

3.4. XEMERE AR GO ERSHTH KEGG BB 2T

X 987 MNAZHERE ST GO ThAEE &0 #T, 183 2276 4~ GO % H, 155 1570 AN A2 1t F2(BP),
FERB NS5 E A BRI B AR B RZA A KR T2 MG S E s 2 195 MMk
5(CC), FEEALT R, MBTAR . WREFAL; 511 MrFIIEE(MF), FERIMAEAE L H3Y41
B B H2AXY 142 SBE . B A 227 AR BEEESE 7. AFFFCIEE T P EH& AT
10 WESE%H, A SR REAT AT T, W& 4 Fos.
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Figure 4. GO biological process analysis
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Xt 987 ML AR ST KEGG g & & n#r, HEHEF] 196 415 TP <0.05). FE L@
FEAR T VERC A - 20 BAE B . JEREM AR RIS . 52 755 EH. cAMP {55 @ B A g i
S Bk R AL A5 5B . R P EHER AT 20 IO E L H, @IS g5 BT AT b, A
5 Fs.

Neuroactive ligand-receptor interaction 4 .
Pathways in cancer
Calcium signaling pathway 4

CcAMP signaling pathway -

Lipid and atherosclerosis 1 —logio(pvalue)
MAPK signaling pathway 4 ! 40
AGE-RAGE signaling pathway in diabetic complications 4 35
% Proteoglycans in cancer 4 30
2 Prostate cancer - 25
% Apoptosis - 20
o
O Central carbon metabolism in cancer 4
8 Inflammatory mediator regulation of TRP channels - count
X HIF-1 signaling pathway 4 @® 60
Hepatitis B @
Insulin resistance - . 120
EGFR tyrosine kinase inhibitor resistance - . 150

Kaposi sarcoma-associated herpesvirus infection -
Sphingolipid signaling pathway 4

Chemical carcinogenesis - receptor activation 4

Fluid shear stress and atherosclerosis 4 o

6 9 12 15
Enrichment

e PRSP AE, P EBUNEUE I 2R 2, P RSO Ul i R £ ¢

Figure 5. KEGG pathway enrichment analysis
B 5. KEGG BT

3.5. TFREFEIELER

JEHL CKD P9 OB ¥ 5 5 degree {HHEA AT 5 7 IRZ Covd P AR 0 3E 4T 0 T RF 200 UE, S8 A REXT #2
gER I 3, T REESBIIRE K 6. S5 G REBRACR AR 5524k 2 [RISE A g, HA RiaE .
THHE NG G RN T -5 keal/mol ARRAZ O 55 K88 A BUF S B RE 71, 454 6E/NT—7 keal/mol i}
REME HERMMEEGREII[10]. X4 R BRI S5 E/NT-5.1 keal/mol, BA RIFEERET,
H A il 5 TP53 454 RE—7.1 keal/mol, I &5 SRC 454 5—7.2 keal/mol, #1582 B 5 AKT. TNF.
TP53 454 e 2 I N—7.2 keal/mol. —7.5 kcal/mol #1-8.6 kcal/mol, EABIREE S HE ST, F ML CVENE ALy
Al E A A O R S S B I R TR . BRI PSR AR HEA BT 5 RO SRAE R R T AT AL S
B, R IE 7(A)~(BE)Fiw.
Table 3. Molecular docking results of binding affinity
52 3. EFREXES

He Ligand/Protein AKT1 TP53 TNF IL-6 SRC

1 atropine -5.9 -6.8 =5.7 —6.2 -5.8
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2 senkyunone -5.1 —6.5 -6.0 —6.8 -7.2
3 Myricanone -6.9 =71 -6.3 -6.7 -6.3
4 CHEMBL42639 —6.4 -6.7 -6.2 -6.0 -6.9
5 Danshenol B =72 -8.6 =75 -6.9 —6.9

atropine -5.5
-6.0
senkyunone
-6.5
Myricanone
-7.0
CHEMBL42639 =75
-8.0
Danshenol B
-8.5
~— o L [(e] O
= 1O pd = [
ol
5( o ~ )

Figure 6. Heatmap of molecular docking scores

6. NFIHESEARE
LY5-8
2?*“ 26
4 ’ 23
TRP-99 1 J
THR-182

(A) Danshenol B_AKT1_complex (B) senkyunone_SRC_complex
TYR-126
ASN-46 20
(C) Danshenol B_TNF_complex (D) Myricanone_TPS3_complex
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TYR-126

LEU-111

127

o ~M\SN-131

(E) Danshenol B_TP53_complex

Figure 7. Molecular docking results

E 7. oFIIELER
4. i1ig

FIEE CEEAREEE) “ousBERE, UARIE T, ML, UMFHEmH" 5wl g oS 2 S5
MATTE ST, FRIMAA . (EEERS « KAHEBIERY  “BRBHBKEE, KEAML, BRAZENZERE, §5EN S
i i) B L B R DABUKIR A i . BRI IR AR R e R AR L G RRFE AMIR 2R 1
BRMWEZHRILEERRL R, RO TS ERSEHR . BRI EAEH[8]. 250 Bk
TULHBAESE, 255 5K 2 AR AR K A E A P R Tk i BUR MG IR SE R A5, QIR “ RN B TS
M Ja 0, FE4E R B S AN B S i B0RL(BE 3 RSO . 220240623000), 55 40N B MBURL AL 7 240
BORZABL T “RRE G AR, B “B B BRI EE TR R B S AR L 2 R
WA BB Z 8 B S RIS ANIR, L2 AR ST LA AT P R R A, RS
PRI A R SRAGE AL s Ve 2MAd 7y thZh . ERRORIG s XGRME A, S NI Bid s s, 2%,
FAREFNRAC CUERNTTASH 2 200 X R “ A RN E 3 AR P RIS, RH#RRE T B “hrAdf
BRI RS .

AHIF T 07 348 HH P60 B 0 M R A 8GRy 223 B, VAIT CKD (R ZEMEF#E A 1013 A, ACHE4EE
MO987 e HOCEHENER BAERTRA . JIEER . B XH-14 XSS B, CALRUESER: B
FEA T2 OGS B ThRE(MIE VLT JREFT KIM-1 SR EYKFE R [11], H5 254 BT i) e 47 4
A RE T3k B i R B AVLIET 1035 B[ 12], LA TR e PR IR IURE A VLI TH s AR 3R B e i R A2 [13]
JEBEAH G SLIGRE b, 0 PR R N S B S54% O 2T AKT1 (AG = 5.1 keal/mol). TP53 (AG =
—6.5 kecal/mol) 553 IV AT 45 GG VE[10].  RIEFIEAHIMI /2 CKD SSH BN 14], AGEAE NERAR
TR PR AL AW B PR IR VEFI[15][16]. XH-14 Wb 2G5 @Rk b &Y, X &
VIR IZ MY, BgbuMd. e, PrRMm el SEEA[17], At R XH-14 LR
FRARZ, SRl st . PrEHLEIRE S Tt . 2 B B TSR0 &),
Bz BB . (SRS R B N AEE T, bR PLR S 18] H S AKTI
MIFIEFISL[19], T AKTI1 184 PPL 04T FRAYT CKD RISSBESE 5, e B 1 JEH 08 1k 155 s 1 i 2R A
SROEEEME, RN TAHEE RIS AKT. TNF. TP53 HABRGE &AL, RIS B B RATR
CKD P57 5 P B oy 19 17

PPI AH HAF 25> 8T &K Bl AKT1. TP53. TNF. IL6. SRC 2540 55 7F 1S40 B % Lok va 7 18 e
A R R FEEEAER . AKT1 FTJ8 AKT FKiRME N PIBK/AKT/mTOR JEEAX AL, @it A4 T, Eib
JREORT 9 S N SR FEMR I [20] [21]0 M5 NEZORLiR AKT A5 5 AT/ IS R (ROSIR R, ks B 4
155 3 S 2 P e B A T R P A i R AR 2 [22] . I TGF-B1/Akt1/GSK-3p/(Snail fl f-ERE )5 515
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