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Abstract: Objective To explore the mechanism of Forsythia suspensa leaves in improving renal injury in diabetic mice by combining
network pharmacology, animal experiments and transcriptomics. Methods Network pharmacology was used to screen the effective
components of F. suspensa leaves, identify the target genes, and conduct GO and KEGG enrichment analysis to predict the potential
action pathways and mechanisms of F. suspensa leaves. A diabetic mouse model was established using db/db mice and divided into a
model group, a F. suspensa leaves group, and a normal group. After 10 weeks of intragastric administration, the pathological
morphology of the kidney tissue was observed, and the renal function and inflammatory indicators were detected. Transcriptomics was
used to sequence the RNA of the kidney tissue, analyze the differentially expressed genes and enriched pathways, and verify through
molecular docking. Results Network pharmacology identified core targets such as ALB and Aktl, and enriched pathways such as
PI3K-Akt and AGE-RAGE. In the animal experiments, the pathological damage of the kidney tissue in the F. suspensa leaves group

was less than that in the model group, and the renal function indicators such as serum BUN and Cr were significantly improved, as
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well as the levels of inflammatory factors such as AGEs and TNF-a were decreased. Transcriptomics revealed that F. suspensa leaves

reversed 209 differentially expressed genes, with ESR1 and PLG being the key genes at the intersection of network pharmacology and

transcriptomics. Molecular docking indicated that the effective components of F. suspensa leaves had stable binding with the key genes,

and the TNF and IL-17 pathways were enriched in both, which might be the key pathways for F. suspensa leaves in treating diabetic

kidney injury. Conclusion F. suspensa leaves may improve renal injury in diabetic mice by acting on key targets such as ESR1 and
PLG, regulating pathways such as AGE-RAGE, PI3K-Akt, TNF, and IL-17, reducing the production of pro-inflammatory factors and

AGEs, and inhibiting renal inflammatory responses.

Key words: Forsythia suspensa leaves; diabetic kidney disease; network pharmacology; transcriptomics; molecular docking
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MMP9 166 0.685 185185 185 1852 0.049 143 401 849 791 820
PPARG 158 0.682 027 649 769 585 3 0.057 913 235 019 834 350
CASP3 154 0.669 683 257 918 552 1 0.024 186 561 178 017 300
EGFR 150 0.660 714 285 714 285 7 0.027 882 286 993 245 978
ESR1 142 0.651 982378 854 625 5 0.029 533 697 147 862 780
SRC 138 0.635 193 133 0472103 0.031 778 468 087 309 940
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3 SR BRALNRFERS (HE £8, X400)
Fig.3 Renal histopathological morphology of mice in each group (HE staining, x400)

4 FH/NRBIRALNRRAYERIER (Masson e, X400)
Fig. 4 Collagen fiber deposition in renal tissue of mice in each group (Masson staining, x400)

NERE R LU ANER A S, AR LS /NI B (P<<0.05), UA /KPR A BT, I
YOk, SIS ANE Rt BB E2.

G N2 (AR AR RAHEMEE 223 ARBEE4S AGEs. IL-6. TNF-a. IL-1B /K
YHMIRIE , A AR BRI b S BRI AGEs. IL-6. TNF-a /K735 1 3 & 1%t
222 FIhRgteds AR/ RIMTE BUNL SCr. M4 (P<<0.01); ZERIM4H AGEs. TNF-o. IL-6 7K
UA. INS /KPR E T A (P<0.05. 0.01);  ~FHIEALTEAA (P<0.05), IL-1B /KRR
HERIZH/NER IS BUNL Cry INS ACPFHRALT  HAEAREIK, W& 3.

£2 BENRBIREEFRLLE ( xxs, n=6)

Table 2 Comparison on renal function indicators of mice in each group ( xts,n=6)

ZH ) & (g kg™ BUN/(ng-mL™") SCr/(pg-mL™) UA/(pg-mL™) INS/(pg-mL™1)
xof — 8.08+1.02 37.67£6.95 125.12+15.72 49.72+8.80
it — 11.0441.66™ 50.384+10.13" 161.45+17.31" 71.87+10.04™
Rt 0.5 9.25+1.45" 39.29+4.81% 140.92+30.61 58.81+6.25

Extidltbs: "P<0.05 TP<0.01; SEHEALE: "P<0.05.
*P<0.05 *"P<0.01 vs control group; *P < 0.05 vs model group.

#3 &E/)F AGEs. IL-6 1 TNF-0 7KF ( x +s, n=6)
Table 3 AGEs, IL-6, and TNF-a levels of mice in each group ( X*s ,n==6)

2053 #&E/(g'kg")  AGEs/(ngmL™") IL-1B/(pg-mL™) TNF-o/(pg-mL™") IL-6/(pg-mL™")
ol 1 — 37.72+5.55 49.64+8.84 39.16+7.95 113.05+19.10
Y — 58.77£11.02" 68.44+11.77" 55.52+£9.83* 178.174+40.50*
S 0.5 45.20+9.49% 60.49+9.74 45.18+£3.63% 146.23 +34.41*

HxHALLE: P<0.01; SREMALE: “P<0.05
*P <0.01 vs control group; P < 0.05 vs model group.
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Fig.5 Volcano plot of DEGs (A) and intersection genes between network pharmacology and transcriptomics (B)
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Fig.7 Visualization of molecular docking results
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Table 4 Molecular docking binding energy of key targets

BT PR o3 AR 454 Rk/(keal-mol ™)
ESR1 caffeic acid —6.3
chlorogenic acid —6.8
forsythiaside A -7.1
hesperidin 7.1
kaempferol-3-O-rutinoside -6.9
phillygenin 7.1
phillyrin -7.9
rutin -7.3
PLG caffeic acid —6.4
chlorogenic acid =7.6
forsythiaside A -9.5
hesperidin -9.4
kaempferol-3-O-rutinoside -8.9
phillygenin -8.0
phillyrin -7.8
rutin -84
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