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Abstract

Objective: To predict key targets and signaling pathways of Modified Danggui Buxue Decoction against
diabetic kidney disease (DKD) through network pharmacology. Methods: Active components and tar-
gets of Modified Danggui Buxue Decoction (Astragalus, Angelica, Salvia, Moutan Cortex) were screened
from the TCMSP database. Disease targets of DKD were obtained from GeneCards, OMIM, and TTD
databases. Intersection targets between components and diseases were identified. A PPI network was
constructed using the STRING database and visualized via Cytoscape 3.10.1 to predict key targets and
pathways. GO and KEGG pathway enrichment analyses were performed using the DAVID database,
with results displayed as bubble plots via the microbioinformatics online platform. Results: Twenty-
eight key targets were identified, including p53, TNF, JUN, IL6, MAPK1, and Sirtl. GO and KEGG anal-
yses revealed critical pathways such as p53 and Sirtl-related signaling pathways. Conclusion: Modi-
fied Danggui Buxue Decoction contains multiple active components and targets, exerting synergistic
effects against DKD progression through oxidative stress, inflammation, apoptosis, and fibrosis path-
ways involving p53, Sirt1, and others.
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W28 25 FE I RS T A R R AE RS S, M2 MR, Rafirh a2 A
S EAER . ZHE AR K 2B S AN AR TGS REARE R, DOk S =35 LA
WA R, W EE R R, TRIIE M sy . DKD 1 FIHE S f oSk (5 Sl e, 454 &£ sZ0
AR, BRI M F A LA Y TT DKD I 2%, W7 EAE J2 H R 24 Y3 40 M3 - 1
DKD i3 Ji& ¥ 2 AL 1] o

2. BINEFE
2.1. fNmR UM IN A RR S B R B Tk

Bhnsk [ Gz Pt & AMEE. JH. FES . 4P 5 0% N 8] TCMSP £ 4 &
(https://www.temsp-e.com/)FEATH 2R, W E HRH H E(OB) MK T 30%, H&EW3E251%E(DL) AN T 0.18,
e R 2 VA L2 (P R VS YE R4, FERIH Uniprot 204 2 (https://www.uniprot.org/) % AH B $8 8 [ 44

MRAEAT R AL AL 2E

2.2. DKD 1XE R

2 BIHE GeneCards 303 FE (https://www.genecards.org/)« OMIM %3 £ (https://omim.org/). TTD ¥(48
(https:/db.idrblab.net/ttd/), LA “Diabetic kidney disease” JyFf iR HEATHE S AT R, B =ANEUE E 1S B 1%
SRS AT AR, KBEEXAE, HTEST.
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23. HYIEMERS - BEEREREEERMEERNGZEMS

BB IR 2 VAR 3735 PR R #E R 5 DKD AR s, PR K TR R B Dok 2 U b it 3 1
DKD [HiE{EE 2, IF2:1] Venn . SRH Cytoscape 3.10.1 AL EE H 25035 MR RSy — EAEAE FSE s M
PEFMES B, 3 Hrinie =4 5 AM Lz 3 DKD FI4E FA AL .

24. EBSEBHEEEA (Protein-Protein Interaction, PPI)WJ%E‘J#\]E

Wk A% Lz /E T DKD 38 7ESE A X STRING #(#8 # (https://string-db.org/), #H#E AW
i (Homo sapiens), W& & F A BAEHTF N 0.9, MEEAK EEMSEE, B TEMSERE SN Cy-
toscape 3.10.1 FAFEAT PTALAL AL BE 55 X 28 R Fh S5 i A4

2.5.GO M1 KEGG BREE ST

GO (Gene Ontology ) A& 3 R ARSI i, X 3E K Th e AT FRdEAL A, BFE 0 T IhRE(MF). 4 e 4 A%
(CO). EW2Ed FEBP) =84« KEGG (5L R 5 3L R 24 i BL 4 1) R B 2B R g 8 2, il &
G153 B 55 DR LE A mp PR AR IS 5 38 B SR A AT 22 R E AR A 3ok AR R R AL Ik 4 03 % 1tz 76 F 1
DKD fo<8E4E 4 A\ 2 DAVID AE(5 B 55 % (https:/david.nciferf.gov/) 47T GO Fl KEGG il % & £ 5
W, A8 FH A AR {S 70 22 W ki (https://www.bioinformatics.com.cn/) B & B W 45 LT A4k, B WL RE 7 S0 #
MR D Re AR AEAS 5 7 SE s P AR A

3. &R
3.1. MERYYIFMAEMER S R E(EA# A

i TCMSP ##E FEXT B S B0, M2 M I Z i #-47 TR R, 4 0l153) 87, 125, 202,
55 FPE Sy . GHEbRIE G E N 1D IRA YR E(OB) > 30%MM25 245 14 (DL) > 0.18, ik 3. ZIH. 3.
FLPE B BRSO 4 0 200 24 65 11 B, EBRTCHRAERBE SRS E, BEL MA. 1S 4t
FARBRRIA BR300 18+ 24 59+ 6 Fho MAIMBRESI A, B, MA. IS HP RS
oy m09 218+ 53+ 139, 173 4>, iliid Uniprot %4 FER HERE MR A4 PR, BRAEMON NS, &HiE M
TR LA R T 250 AR R

3.2. DKD 8585

43 {E GeneCards $(¥5 % . OMIM %i#is /& . TTD ##i )%, LA “Diabetic kidney disease” <4 i 31T
K2, 5453) DKD MHICHE A 15638, 694, 30 1, AF =AM EIREMM RS R, kBEELH, L3k
416164 4~ DKD RS ME/EHE S, HTF RS0

3.3. ZYNENRS - BEERESHEE/ERM%E

KSR EHSE S DKD AHSCHE SURCZ R, i tH Nk 24 540 L% 1t DKD - 7 7E$E 55
2374, FE2H] Venn B, Wil 1. FHE Cytoscape 3.10.1 BB “ 25435 M B2y - VEEAE SR &7 M
HAERMZE, AT T2 M5 28 ala S A0 R Wil 2, Ao MFE % X o i 747 s ARRIE 7
PERSE S, AR DX 3 67 AR P S B R8s, RO R R IR RO sy, a1 mifR
RN A ROy, SRET RFGARE RSy, FHAP AR % 1 SRR IZ S 2 3 A
PR IL A A U8y . AT 53 R TR AR LI &R
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Figure 1. Venn diagram of overlapping targets between modified Danggui Buxue decoction compounds and
diabetic kidney disease targets
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Figure 2. Network diagram of active ingredients and potential targets of modified Danggui Buxue decoction
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3.4. B - ZEBHE{EMH (Protein-Protein Interaction, PPT)4& &

Bk 2 )34 i iz /E B T DKD I /ESE % A\ STRING s, W EYHF N “Homo sapiens” , %
BEASEAME/ERES A highest confidence (0.9), f5FNML %M L% T DKD HIEHSEAM
HAEHM %Kl K E5dE 3\ Cytoscape 3.10.1 BAFFEAT AT RAL /37, MHIBRIRSZ AT A5, CREE 160 A5 £L, 10
3, ZJAHE Degree>7, 5 R M 28 4y, AHE p53. STAT3. TNF. JUN. HSP90AA1. RELA.
MYC. PRKACA. IL6. MAPK1. STAT1. MAPKS8. PTEN. ILIB. TGFB1. ESR1. MAPK14 P X Sirtl
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Figure 3. Protein interaction network of modified Danggui Buxue decoction and diabetic nephropathy intersection proteins

3. fNBR HYFH 7 SHERR TR S R 3 SR | AR EAE R M E

3.5.GO hEEEE TSR

H 28 AN R N B DAVID 45 FEdEAT A0 EE, B BERIFR IS “official gene symbol” , fRIE
YFiN “Homo sapiens” , RAFEFFIE, 15 GO E&E 4 M. X BP. CC. MF F¥zitiT P EFHFHES,
1% %% 2H S M i m AT 10 N H L IR RUZEEEE M2 R K, K E S Trai Rt Bk
IR REERE S AR 2 D RE o

AW R T I, FERR S S AN T AR RAE SN, AR TE A S (ROS) AR Y E 17
PR RRE RS . RSN . R E AR TRt EE, EREEEETEA
g SERETERYE, DLUAERILAT N A SR ) TR R A S RN, R EST
M A ) AR A S X, W 4.
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Figure 4. GO functional enrichment analysis of key genes
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3.6. KEGG B EFESTTER

28 NS HE S A N B DAVID $088 AT A0 EE, B FE ARG A “official gene symbol” , R 5E
YFiA “Homo sapiens” , $23FH 3K, K18 KEGG &HEHT. K EIE#IE P ETHFHEY], R EE
PR RHT 20 2538 %, RS EZR M B 3EAT T RLAG 70 A, BDUL R 7S G BB RUAE (5 5 4 il Bk TR 4
H o &7 IR 24 AR i 37 o] Rl o 280 5 S e i g . AR S 80 PO DG IE i . A 4EAL S 40 i Ak
RS A I R R T R A R TRORE R B IR B R, anfE] 5.
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4. ¥Wig

H4 TCMSP Hds 2 i 1 ik 24 I #h 32 A 2808V E - BE AT 250 4N, 57E GeneCards (4 . OMIM
Bl E . TTD Hs P A3 2114 16164 A~ DKD Bl iR 4, A58 237 N - B . &
it PPI M %% 5 Cytoscape 3.10.1 FRAFEAT JCBEEE s i 126, 00 1 ik 4 )3 %M L% Y597 DKD 7] fg5 T p53.
TNF. JUN. IL6. MAPKI. STAT1. MAPKS8. IL1B. MAPKI14. Sirtl £ 28 N CHEHE 55 Mm%

P53 S A A v B OB R bR 4t R o B T AR R R SR A T RE A, SE AT Rl I 4 i 1
FARNAG . AR, SR OB A T AR %8525 DKD 1 RFHLEI[1]. 75 DKD IR AE
RIEIFEP, pS3 MFRBMINGERE T BB UE, FELLEEN, TR, p53 7E DKD Witk sh) 1
B 7. DKD &35 B s AG h 2 s RRRES, W ps3 25 7 DKD R HLE], f HAHIESE T 78 DKD
B H L p53 RIA/KF5 B I H 15 AR B 2 IEAE O [2]-[4]

Sirt] E AR 2 QB B B A7), W YR g AR s R B AR, S EYERRIER
YR TIRE[S] [6]. TR AR, Sirtl FEFRIE T H/NE R A1 RANE /NER R 40 i f 2 4, 1A
FEYERE /N ERUEIT e B S0 200 B T ek 2 RE SR DA R 5 S R T RE AN B A 45 (7] - Sirt] 5 DKD
MR DIRIR[8] [9]. WHALRI, TE&FE FHAMNPIBRF, Sirt] FIAFRK, NHFEMBI[10][11].
1 FH Sirt] BOEH, t0E 2R, SRT1720 256805 B2 o 4P 41k [12] [13].

LR R 2 AT S B R AL AN VS 1 SE(ROS) AR R 2 B3 T, 2 ROS [ E R, DKD 35 1Ak P 17
TEm MAIRES, X2 5 8UE A ROS AR IN, &AM 14]. SFALROERT LA S DNA #5345, 400
LRRIARGE G A AR S AL R B, ZRRpRIEIE M R AR B0, 51 PS3 i BG4k, G P53 AHOCIEEY
Sirtl BAPUEMAEN, @10 P53 FdETE, T DL AL RO B R4 B A% . Sirtl RAEEH KL
BEALBER AR 52—, LA NADHEHEI 7 2008 P53 B2 2 4Bk, MM P53 fksiimtt, 2 i
T MRIE S AR . WFE DKD F A 44 SIRT1 (K FRiL, ATLIMH] P53 IFREMIEHE, MR E4H
AR SIS N AR, 3R 1T G DKD (13 R 3 [9].

Nrf2 J2 Sirtl (9 FHFEFET, R4 E b RO G R, 25 BRaE i & R ROS SBUR (S
5o Sirtl Ik OB p53, WUE Nrf2 PUAIIER, DA NG . CERE RPN B, Sirtl s
SRT2104 ATBEAK pS3 LBEAL/KF, M58 Nrf2 vk, o0 B /INERES R )& K VR R [15]. AWFFL R,
PI3K/AKT @& AT Nrf2 [FEsiE 1%, AKT BRI E— 0 B Nef2 SEHUAZ K 7R, A 40 i TRt 4t
EAL TR, BRI IR AL P53 ik DKD S 40 i A 4R [12] [16].

Ik 254 L7 5 DKD REESE S GO B & inon, TEAEY¥EERE T, ps3 @it T DNA #ifh
Wi N2 P PR PR R TS, P VR A e U BEL BRRE PR AR T, T Sirel W] B8 I i W T P AR M A ] NF-
kB 155, PHEANE S RIERN. 7> FohRE L, p53 @il DNA Z&fE BB R RT3 R
Bax/Puma [1#535%, Sirtl WKL 2. WERgIE 1, B E AR E G, SRS N EOE M. 7240
MRz Sirtl XF p53 B LEEAL B, AT RET R EhA R, LR eI AR E MO e .
Ab, Sirtl XFRRAATRERI AT, WEHEELE, 5 ps3 MR TIERERE AN, JLFRgERFA AR .

KEGG 8 & £l — 7R 7 p53 5 Sirtl 7EREFRI B0 11 2 4E 2 4% . pS3 @it TGF-B 15 5@
(3240 Smad2/3 BEERIL, JR/DARBANIEBRGTRY, 10 Sirtl MR 75 1 55 38 B0 AMPK/Sirt] f, 2
IR S R ARG I SR ZRLAR D RE . 72 H WAH SGE B Y, Sirt] fEEZoRi ik 5 Wk LAE Bk ROS #7477 (1 2 kLK,
1M p53 J8id 4% mTOR 15 5 Wi B W5 TP, Bk 'S A A8 T . th4h, Sirtl XF p53 (Mt Lt
ABH, WK p53 ZBEA/KT, AT i, TR RS A, C&mSE S B
PRI 2 5 KRR, W H NF-«B R B E SORE A B . IX IR M X EAREN R T ps3 5
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Sirt] FEPUAA S BUEFLEA SARU R T A2 OAER, N EEIRNAYT SR 4t 1 BRIk .

TP 24 VA% 037 1 6 22 573 A i B 2R (quercetin) « 3 1S FH ¥ (astragaloside V) B-4+ £ B (beta-sitosterol)
F}Z: /i (tanshinone) PR (Salvianolic acid)%. #itf &, RIMEEE. P, BEHEML. k. it
AYEACSEAER, @Y pS3 AHOCIERE, HIHI AL NSO AIE RS, Wi B R BN B pS3 HIRIA, ik
AT A G F Bax MBS, HHIHTRA TBE T Bel-2 BRI, IR L b AR IR EiE N, SER
BE C B, U caspase LN, 5SS IR, RS RS . RN, el n LA
NF-kB i@, /0 RERET TNF-a. 1L-6 KRR, 22 B WERAE[17] [18].

WY, MREREE IV, A ERHRIUH R — MGy, BAEEeE. vk, ddfh.
o RILILE REMIERH . £ DKD 1, mb#es ps3 @ik e, FRZkiiks2s)/iE A 1 (Dp)E
ik, Drpl 5Kk RE-FMMZE, (g8 487 % HfL(mPTP)T H A M (3R -c NEkifAkizR 2]
AT, SO B A AR P A AR T T B R AT L B Sirt] FOERIE, WO pS3 1@k,  ATIREET
Drpl 5 MFf 454 M0 4n R T R, 35 5 P T8 42 T g 5 3% Sirtl/p53/Drpl 1553 #%AG 95[19].

B-75 B, &P AEYNEMEMEY S B S, R MER FEEEM R, A SRR PUE. PUE.
Pk . PRSI LR UL PURE BRI [20]. BFFR RPN B-45 S E 6 2 2 )k 55 HO-1 FI Nrf2 KI5,
TV HO-1/Nrf2 {5 518 B BRI R M R+ 10 KF, AL RIEARR RS, A R R ITEF[21].

P2, NHFHS i, PSRRI KRS R A, RAEPR. bk, R
QI RG T M K SRR H A A A S DR P E T ReiEd #0H) ps3 IR LR T E A
(N Bax)M 335, /0 B AT, T Sirtl AN CBEA IS I AT BE IR B p53 BMRIHT-ThEE, TR
PFERI 2% . RN, PHZ RS AT DA i 0] A SO B 457, B BRI B (MDA) /KP4 sk
FAYEABE(SOD)IEME, HATE AR W] G 5HUEIZ N+ B2 AHOCHE  2(Nrf2)i@ B A5G, AT 1 5 2 A
AL BT RE /1[22]

FHHIR, &M iR B RIS R RSB 7y, A Pisa L. St ie . RO g .
HUEETAEIR . DRI BUHAF4El . PUMREE 2 R . PHIER B REMUE Sirtl /31 B Wk
T LT A4k, Rl B AR 0, 1T Sirt] ZEZIAR A AR T R SE R EAE ], pS3 [ RELE AN A A
MY EEE REIEN, & TR AEREMHEAEHERTR R, FHER B i 475 Sirtl, BLVFREMEHE
S0 pS3 MIThRE, T2 5 ) I AR A R I A A R RR 23]

FHULTT D, ek S IE M7 AT REIEIE ps3. Sirtl A RGE SAENTIN, TR E AT T2,
B INERAEAL B BN (B BT AT EAL, 5 S80E S5 S 55 7 THIVE T 08 R B o

5. &g

TGO L 0 46 25 FE 230 1 IR 4 A L G RS L 240 P23, 4EFF ) 89T DKD £ 8 S HL,
HAZ LM p53 5 Sirt] AIREEI R AALRIM . JIE . T R LB T R RAE (R . SR, s
FPVEFANLEIS 28, H 2 00 D A0S0 B 15 A 5 R AT T 45 B B 5256 S PRI F0 38— B 0 0E, AT N
IR 24 =1 I 37 657 03 B 5 PR T 7 FE B (LR 2 3
HE&HEm

R 552 1y [ S 2 e A 7 B B LRI 2 3 4 7 H (2024GLLHO313).
SE Tk
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