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Abstract

Objective: To investigate the potential mechanism of Shenyan Formula in the treatment of early glo-
merulonephritis (GN) using network pharmacology and molecular docking. Method: Active compo-
nents of five medicinal materials were extracted from the TCMSP database. The drug active compo-
nent targets were predicted through the uniprot and SwissTargetPrediction databases. The GN dis-
ease targets were collected from the DrugBank, GeneCards, OMIM and TTD databases, and the in-
tersection of drug and disease targets was taken. The STRING software was used to construct the
PPI network, and the CytoNCA plugin was used to screen the core targets. The “drug-active compo-
nent-intersection target-disease” network topology analysis was performed using Cytoscape soft-
ware. The R language was used to perform GO and KEGG enrichment analysis on the intersection
targets. Molecular docking was performed using AutoDock Vina software, and the binding mode
was visualized using PyMOL software. Results: 186 active components were screened, and 358 com-
ponent targets were predicted. The intersection of these with 1157 disease targets yielded 118 in-
tersection targets. Network topology identified 9 core targets including IL6, TNF, STAT3, and JUN,
as well as the top ten core components. Enrichment analysis pointed to inflammatory signaling path-
ways, such as AGE-RAGE, TNF, and IL-17. Docking studies revealed that dihydrotanshinone I exhib-
ited the highest affinity for SRC (-9.9 kcal/mol), while quercetin, kaempferol, and luteolin were an-
chored to SRC via hydrogen bonds, and dihydrotanshinone I-TP53 was stabilized by hydrophobic
interactions. Discussion: The Nephritis Formula may intervene in the early inflammatory response
of GN by regulating core targets such as SRC/STAT3, providing direction for subsequent experimental
validation.
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T GO 5 KEGG &L R, Mt LT HMAMF#HESE S IHME; o EH RN B IS UE B AL 7 - #E
BEBREE . IXFR L YEFE R 5 AN TR 7 R B PRI R, R N B B T VR R AR

2. MRER=E
2.1. Z9¥iE MR 9 U5 % B = Fom

BT TCMSP %4l 2 (https://www.temsp-e.com/), X 28 IR R HE ., FRIUHATIEER S
B B E - IRAE M (OB) > 30%. 2524 1% (DL) > 0.18 /£ ¥ bRk, 3£ 5 uniprot (https://www.uni-
prot.org/)FE 2 Hp 2L IGIE I 1 N S 3 DR HE p B o B, BT RS Y “ Gene name” #53St— 1 “Gene
symbol” o 25T TCMSP X PSR VERY IR « 1124 22 K855 7K B DG R 43 1) 1 247 1 Pt 7 ks R 1, 2 s FL i )
ARV, A FUER LLZG S 45 G SR R 7 AN 2 P S IR A3 o PES KRS LA 2020 AR €
2500 &80 E R FHRIR B [ LA R, FE4 51 Hu et al. (2005)% LC-MS-MS #iiEf# 11 4>
My ER UEE[10], J¥ BGIR 56 15 8 FR bR 5 7K BV o Bt AR I e 20 A 28 T 1L 24, AR V8838855 (2025) Q-marker
WEFE[1L], e & nT I H M 2 i 42 B s i PR BE R AR A n 4 hs, B OR S IR AE — B E 1) FhFaRk
)i id PubChem 3RHX SMILES 5, 4 SwissTargetPrediction (probability > 0) &% UniProt B4, 3RS E 5

“Gene symbol” , 5 TCMSP s & F J5 347 Ja S M I 2 .

Table 1. Supplemented representative compounds from decoction in the literature

& 1 JERA TR RS

#itt J%I3 4 PubChem CID
Danshensu 11600642
Protocatechuic acid 72
Protocatechualdehyde 8768
Caffeic acid 689043
Rosmarinic acid 5281792
AE Salvianolic acid A 5281793
Salvianolic acid B 6451084
Salvianolic acid D 75412558
Salvianolic acid E 86278266
Salvianolic acid F 10903113
Lithospermic acid 6441498
thZ Allantoin 204

VE: PSSR Hu et al. (2005) IR 11 MIRRIE: 11124 M5 IR 1 VF 58545 (2025) Q-marker BFJ.
22. BKRBRRXZFRATE

1E DrugBank (https://go.drugbank.com/). GeneCards (https://www.genecards.org/)s OMIM
(https://www.omim.org/) &% TTD (https://db.idrblab.net/ttd/) PY k<55 48 £ K5 % 1, LL“ Glomerulonephritis”
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PE(LAC)FH ) 45 O 14 (Network) B 25 A H A B0 328 H A% O B8 i, ad i B ok A i e, 7581 9 Ml
BRI 2
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BT - SCAREL AT - IR 2%

2.5.GO 1 KEGG E&E4#

F4 AT B B 5 B 1 S B A HIRE G T Rstudio (4.4.3)% 4471, I R 15 3 £1“ colorspace” . “stringi”
Al “ggplot2” T GO 5 KEGG £ . 4rHliEHL GO 43 Hr 45 SHHEA 1T 10 (4% H A KEGG i 45 4 4
R 30 I8 BEHEAT AT AL AL 2

2.6. SrFXHE

MRAEAZ O BE S5 W28 245800 - TE VRS - ACERHE A - IR IS, 43 lik 4% Degree EAEZ T 4 %O
B RS B 71X . FI A uniprot 24 P, M C3eiEId i N 2R 8 st T ik, 14 AlphaFold Tl
M EE A =4Eg5iy, DL PDB SUIFA N Rk, 1@ TCMSP #dfs e, FHEIS MK/ 1 MOL2 1630 K EA
45841¥) PDB SCA{E AutoDockTools (1.5.7) 41T, ZKINE it B, ¥E NE A ZE, pdbat 1%
TRAF . [FIRE, 20RO INETHR e, BoE /N TROA, WE IR, RAFSCH:. IAh, WEXER T,
BB, “exhaustiveness” #'E 20, “energy_range” ¥ HE 5, il AutoDock vina (1.1.2)f % %f
o RIS ERERARMIX M R, KA PyMOL (3.1.3.1) AT 0 ] f AL AL 2

3. /R
3.1. BREEYR S REEREAGE

PITRRAT A s e 73704 . HRE 88 i, BHEC 17 B, FORZU O B, PRZ 69 B, 11124 13 Fif.
Xt I RS E R BEAT B 2 10 L AN R, RIUAEAE 8 MO IS (L 2). AR ERmA LS
FIME—iEPER ST 186 Tl 73 BI5E M ACAr FE AT 3638 . BIFREE L A, B3R 358 ANHE TR

3.2. B/NERE KA R AT & 3 SR R Tk

iz f DrugBank. GeneCards. OMIM. TTD ##& 7, FiRAI2] 1157 5 GN Ji B % e e A\ 2848
FREER(LIE 1(2)), A8E'E % F1ERAZ 080 S8, NMA Venny 4087 T A, XF 1157 4~ GN #1455 358
ANE T IEEAE R ST RGMEFR RSB R, e A3 2] 118 AN AZEERE S (LI 1(b))-
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Table 2. Common active components of the drugs

2. HMHEFEMERY

MOLID Common active ingredient Herbs
MOLO000006 luteolin DS1, YMX3
MOL000354 isorhamnetin GC5, HQ4
MOL000417 Calycosin GC16, HQ11
MOL000422 kaempferol GC1, HQ1
MOL000098 quercetin GC2, HQ2
MOL000239 Jaranol GC11, HQ10
MOL000449 Stigmasterol SY1, YMX2
MOL000392 formononetin GC6, HQ5

Drug Disease

(@) TR R TR E (b) ZW-FIR R R B

Figure 1. Venn diagram of drug-disease related targets
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3.3. EEEEMEMERZLERIRF

BT 118 N BIRACERL S, FIH STRING “F &M% PPI 4% [, 3115 0 3 ELAE JCIE 1 A5 W 2%
WILEHEZR (LI 2)o NIRIERNT L ThEENX AL, ¥ STRING JFiA%HE S A\ Cytoscape “EVIME M4
(v3.8.0), & AT AAL I, JEAL 5 100 AN 21 55 5 326 45 TLAEIAI PPI B T M 4% (L&) 3(a)) - K Cytoscape
ff) CytoNCA Hfittiz 5 H b S HU 7% R : Betweenness > 13.646. Closeness > 0.549. Degree > 8.
Eigenvector > 0.164. LAC > 3.750. Network >4.910 (W% 3), ffikfF%] 9 MZ O A, Fradism R
RS B 2 1EH . #% Degree fE M = BKHET 40 A1l /2 IL6. TNF. STAT3. JUN. TP53. MAPK1, IL1B.
AKT1 % IFNG (.14 3(h)).

34. BT - BB - KRXEML%

{8l Cytoscape #4i “ 254 - iE Ry - SZERHE AT - PO ” 2RI (ILIE] 4), FoA5 288 N7 i 1494
FHAFL . BRI, MEIE TR, SO AR S A RIS, &t
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Table 3. Threshold criteria of topological parameters for core target screening
3. L STF RIS RIS E R

name Betweenness Closeness Degree Eigenvector LAC Network
IL6 91.34244579 0.7 16 0.304407567 5.875 11.71942502
TNF 112.7909501 0.7 16 0.286435843 5.375 11.83614164
STAT3 57.35845788 0.682926829 15 0.315187454 6.4 10.79424187
JUN 55.60573838 0.651162791 14 0.302107602 6 9.192196692
TP53 40.88685481 0.595744681 13 0.23860009 5.230769231 8.620093795
MAPK1 42.34283576 0.622222222 12 0.234300658 5.333333333 8.330699856
IL1B 24.64928454 0.608695652 12 0.239983305 5.833333333 9.050721501
AKT1 18.67207041 0.608695652 10 0.212654233 5 6.277777778
IFNG 22.82684815 0.583333333 10 0.199878067 5 7.178571429

o™ LDLR
@ @

3"\«\( 7
L

BCL2L11

?&\\i‘\iﬂ ]

Vol %
o X
.

e CAT

215 Q) ©
9 “\\ L PCNA
\ ML rxre (G

Figure 2. Interaction network of shared targets between the nephritis formula and glomerulonephritis
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Figure 3. PPI network analysis of the therapeutic targets of the nephritis formula
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Figure 4. Drug-active ingredient-intersection target-disease network diagram

4. 254 - TEMERSY - REBR - KRMEE

35. LR REMIRESBERER S

¥ 118 NAZEESE ST GO Mt m AN ML N KEGG Bk & £ . GO Tt EES B EEE
#£ 2523 N H(P < 0.05), Hr AWMt (BP)E 2297 1>, MAL(CC)E 83 4, 7 FIIRE(MF)A 143
A, FERHERET 10 A2 E R ThREREAT P AL A (WL K 5(a)). HERUR 2 B AR TAHR 7 RE . IRZ BN
B MRS SN R AR VR S e A SR I R, R B A T UM A ek & B
RSN, HFHRYIRETFR2ALS A EAMES RO KA TR S0 ) T 6. KEGG
TG E AR T I 3KAS 188 S iE K (P < 0.05), HEAHT 30 Sk i, HU R w4 T M I AL 20 - 2
TR (AGE-RAGE) {5 5B #% . 55T -5 sk BEE LS . JARBT YIS 5 3 Bk e REREALE 2% . R SR SE R T
(TNR)E 5@ . BN R-17 (IL-17)E 5@, SR T-1 (HIF-1D)E 5@, Toll 2145 58
. Th17 g0 ALiE R . PISK-AKt 5 5@ M. NF-xB {5530, C AUAHE R 25 5. WaFTEAT &
K AN o A e i R A T S5 (L K] 5(D))

3.6. KBS SHDE RS FIHRREE

WAL OB (MR ILRE . KEBRER. A5 )KIRE STAT3. SRC. JUN. TP53 #:47
PR X, AutoDock Vina tHHE27R, 2 16 HE S 45 #e31LT-6.0 keal/mol, JHr SRC H4E
SR s ZESHSE | LLI-9.9 keal/mol J& &, U 1L A3 (8.7 keal/mol) 5 A B 5 25 (—8.6 keal/mol) »
TP53 fitfA 7 T, ST | [FIFELS H F K B8 = (8.6 kcal/mol), ff STAT3 5 JUN 7 & Ho {4 5] 2 FE /N,
AR AE 2> ) ~-8.1 keal/mol 5-6.0 keal/mol.
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Figure 5. GO and KEGG analysis diagram
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AT (B 6)FR I, BRASFSE 1-TPS3 Z&Woh, HAHT 6 A EAR KA 1~5 &4
B E . MR RN SRC TGN G, 5l ARG-159 (2.7A). PRO-364 (2.4A). PHE-523 (2.2A) )
GLU-520 (2.5A 5 3.3A)E LA M4, , SLILZ pi . (LRI MET-344 148, % 2.2A 5 2.0A X
SRR KRR E R MET-344 2B IF B4 % 1.9A, R im0 Uil f ik . [EA8E
B, ZEASSE 1-P53 45 G i DL KA BAE N 3, RSS2 AU kS LYS-291, ALA-
353, LYS-292 J¢ ASP-352 [fIfl 55/ 55 R TRE B AT 3.5~3.8A, $R HidkFmd ittt 12 55 61
FasE, “EKet” B SRR R EREER .

Table 3. Molecular docking binding energy (kcal/mol) of key active components with core target proteins

3. KEEMRS SR EBR S F XL & B (kcal/mol)

LBES HizR Ty REFZR —ESHSH |
STAT3 ~72 -75 ~74 -8.1
SRC -84 -8.7 -8.6 -9.9
JUN -57 -5.8 -55 -6.0
TP53 ~76 ~76 ~74 -8.6

— — — — — —

28
sen-34s< Esp_m

—AfZWI-SRC —ESB T P53

Figure 6. Molecular docking diagram of key active components with disease targets
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HeE i 5 GN S EAROG: SRC BIRRTE R E &N S E G PR e s, T ReiE s BERR AL H
R R A 4. o AR RIS, RSP S S50 | 4 SRC BRI 4 G fe 1B & @S
fE—9.9 kcal/mol) it T HiAth 4L & [12]. HA Gk N SRC KM & 148, 23 18] o5 Ar Ak 20 5 I AR 0 1) 7 KX2-
391 HATFMRRAE, #7507 vl g il il 5w G- b BE I SRC (5545 F[13]. [FIR STAT3 1E N SAEM O i
AT, HBERRAK TS5 H AR AR R B35 ARG, T RIR T2 s A H B B2 2% (Degree {H % =)
KA (L2320 @ i S 454 SRC ) ARG-159 (2.7A)/PRO-364 (2.4A)/GLU-520 (3.3A, 2.5A)/PHE-
523 (2.2A) 5 Met-344 (2.2A, 2.0R). X% skl AT A SRC [0 STAT3 (BB ALI%, MR 40T
ER[14].

KEGG 7 #iE/r AGE-RAGE {5 5iBi%S TNF @l AL, HiZOREE AL PPI ML,
STAT3 H1 JUN 1E 9 BEAX AL [F]Is) 22 5 W Sl it B R I B ) STAT3. JUN S5 o0EEED], 22 S50 IE
AN NF-xB AZ A0, PR L2 W 55 i RAE DU B i 0 ThRe, S BRI SRy idE it
SOD1/PON1 ZZff A AN B T e T AL - SOREVRFI[15]; BbAh, AREZAME] ICAM-1 Rkl &S+
S | BT MAPK B2 AL i b A T 950 TNFAL-17 388 5, el iR - Prel itk B AhAE[16].

WFAAFAE =/ METHER I HIR: © KMASKBEERS RERE], R CHEEL: @ KORET
TP53 5 & FS | 2 s /KA A4z, (R R 1 BEAG PU 28 XA (R4 4EAb DRt , 15 30N 75 EAT I Y 50 11F 5
@ it Kz ZAE W2 R AZ O MU 5 3 1R FH 2R 38 801 (3%~ 17%) IR 7 JiG 5. 75 i BEX il vl 8, 5 87
WO S R R 4E MRy M SRC RBR BN (U Cre-loxP A R), 301F —EFHSWE | FIORY1EFH &
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