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Mechanism of Gynostemma pentaphyllum in the prevention and treatment of
diabetes based on network pharmacology and molecular docking

ZHENG Zhi-zhong'>* ;HUANG Fei’ ,MING Yan-lin' ,CHEN Fei'

'Key Laboratory of Fujian Province for Physiology and Biochemistry of Subtropical Plant , Fujian
Institute of Subtropical Botany ,Xiamen 361006 ,China;* College of Life and Health Sciences
Fuzhou Institute of Technology , Fuzhou 350506 , China

Abstract: To explore the mechanism of G. pentaphyllum in the prevention and treatment of diabetes, this study employed net-
work pharmacology and molecular docking methods to investigate the effective ingredients and pharmacological effects of G.
pentaphyllum. Through databases such as TCMSP, SwissTargetPrediction, and GeneCards, 20 active ingredients of G. pen-
taphyllum and 155 potential targets in the prevention and treatment of diabetes were retrieved and screened. Subsequently , u-
sing the STRING database, 57 key targets were obtained through protein-protein interaction screening. GO enrichment and
KEGG pathway analysis identified 20 biological processes,20 molecular functions, 17 cell ingredients ,and 20 major signaling
pathways involving 12 active ingredients of G. pentaphyllum and 53 key targets. Molecular docking results indicated that 3'-
methyleriodictyol and Rhamnazin exhibited lower binding free energy with key targets such as MAPK8 and PIK3CA. In con-
clusion, the main mechanism of G. pentaphyllum in the prevention and treatment of diabetes may involve regulating insulin and
related cellular proliferation , apoptosis,,and migration processes through signaling pathways such as PI3K-Akt and insulin re-
sistance.
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JGL1 WA B Cyclobuxine 2 84.48 0.7
JGI12 X5y 3'-Methyleriodictyol 81 51.61 0.27
JG13 R #5%#% Rhamnazin 104 47.14 0.34
JG14 (245) -Ethylcholesta-5 ,22 ,25-trans-38-ol 3 46.91 0.76
JGLs ¥tz Z Quercetin 104 46.43 0.28
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JGL20 Gypenoside XXVII_qt 34 34.24 0.25
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AURKA LRRK2 PIK3CD CBR1 RXRA MCL1 TNKS CCNDI GABRB3 PIK3CB GC  MAOB CCNE2 RPS6KAS GABRA2 MAP2KI OPRKI  ODCI
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Fig. 1 The ingredients-target network of G. pentaphyllum
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Fig. 4 The analysis of the enrichment of the GO function
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Pathway Enrichment
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Fig. 5 Bubble diagram of signal pathway entries enrichment
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Table 2 The KEGG enrichment analysis results
KEGG %i 5 KEGG i j# Ml Log (P)
KEGG ID KEGG Pathway Count 08
hsa05200 JEAE I % Pathways in cancer 3] 38.88
hsa05205 JEAIE 1 22 B Proteoglycans in cancer 22 32.75
hsa05207 Ak 30 -2 AR % Chemical carcinogenesis-receptor activation 22 32.42
2 P
hsa04151 PI3K-Akt {53 i PI3K-Akt signaling pathwa 23 29.16
gl g P y
hsa05167 U VY TR JRE AH SE 92 s B iU Kaposi sarcoma-associated herpesvirus infection 19 27.34
p p
hsa04931 JiE 5 ZHEPT Insulin resistance 11 15.93
hsa05418 VARG R 7 5 Sh ko REAE {k Fluid shear stress and atherosclerosis 11 14.7
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Fig. 6  Active ingredients-target-pathway network
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Table 3 Analysis of key active ingredients

Y JEfE
Ingredient Degree

{5 & B 37-Methyleriodictyol 20

#4572 % Rhamnazin 11

Gypenoside XXXVI_qt 8

Ginsenoside 2 5

AT B Isofucosterol 4

Ruvoside_qt 4

S W Spinasterol 3

(248S) -ethylcholesta-5,22 ,25-trans-3-ol 2

4a,14@-Dimethyl-5a-ergosta-7 ,9(11) ,24(28) -trien-33-ol 2

Gypenoside XXXV_qt 2

Gypentonoside A_qt 2

Gypenoside XXVIII_qt 2

R4 XBBISWR
Table 4 Key target analysis
A FEfH LA FEfH LILYS) BEAH LA FEAH LiLYSy JEfH
Target Degree Target Degree Target Degree Target Degree Target Degree
MTOR 9 MET 7 PTPN11 5 HIF1A 4 ABCB1 2
MAPKS8 9 MAPKI1 7 ICAM1 5 PTPN1 3 ABCG2 2
116 8 MAPK3 7 MMP9 5 CYP3 A4 3 NR1H4 2
PIK3CA 8 RXRA 7 MDM2 5 VDR 3 CYP19A1 2
PIK3R1 8 CCND1 7 PTGS2 5 CNRI1 3 NR3C1 2
STAT3 8 PRKCA 7 ESR1 5 F2 3 PLG 2
MAPK14 7 GSK3B 6 KDR 4 AR 3 AHR 2
SRC 7 HSP90AA1 6 MMP2 4 ESR2 3 PGR 2
VEGFA 7 FGF2 6 PPARG 4 12 3 MCLI 2
EGFR 7 INSR 5 STAT1 4 KIT 3
IGF1R 7 PPARA 5 SYK 4 MPO 2

2.7 HFIELER

Or XIS — RO 8 F S R Z AR AR
AT LTSS Al BER R, 455 H i BERUIR
e S EAE LSS AR B E R, 1E
LA RON I G AL AT 1 R B[R] I
Ve FOBUIIC Ay 735 42 ) BEAE X IR, SR 28l 7
P XSUDICAE A% 368 A8 Dk 2 F R R 80 2 0 A L 400 o] i 3
PR AT BRI MAC , 14 L PR 2 0 ] g 4 BB
2 I 5 AR, DT 3 3 4 A ot W P SR S

G RFERE T 262 . S5 RN 5 A 7 Fos, &1 A
RO 5 4 AR R4S S B i RE SR RS
ORI - R 2 B (-16. 58 keal/mol ) | BLZEZE K (-
13.38 kcal/mol) . ginsenoside f2 (-11. 74 kcal/mol) |
gypenoside XXXVI_qt(-6.95 kcal/mol) , IH4), &%
TP LY BH A IR — B OOUIRAY -15. 11 keal/mol 38 ZAIG
1.47 keal/mol, F 5 MAPKS #I PIK3CA {9452 H h
e AKX, S-6. 32 keal/mol F1-3. 65 kcal/mol, Hi It AT
WL, R 2 Bl ] BE O — R BT PRI 2540
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Table 5 Binding free energy between active constituents and key targets
Ay 254 H 1 E Binding free energy (kcal/mol) 5T Sum
Constituent MTOR MAPKS8 L6 PIK3CA ( kcal/mol)
ZH XK Metformin 4.21 -3.76 -3.51 -3.63 -15.11
& W 37 -Methyleriodictyol -3.89 -6.32 2.72 -3.65 -16.58
B 2%2 Rhamnazin 3.5 3.74 3.42 2.72 13.38
Ginsenoside 2 -0.74 -3.48 4.52 -3.00 -11.74
Gypenoside XXXVI_qt -1.41 -1.73 -1.69 2.12 -6.95
AR R
Metformin 3’-Methyleriodictyol

MAPKS

PIK3CA

7 HYMESXBEINS FIEE
Fig. 7 Molecular docking diagram of drugs with key targets
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