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Abstract: Ginsenoside F2 has various physiological functions, such as anti-cancer, liver protection, anti-inflammatory, and lipid-lowing.
However, its mechanism of improving obesity is still unclear. Hence, the potential targets and mechanisms of ginsenoside F2 action for
anti-obesity were analyzed by network pharmacology in this study. Targets information of ginsenoside F2 and obesity was collected from
PubChem and GeneCards databases. After sharing targets, the G-F2-targets-obesity network was constructed and analyzed by means of
CytoScape and other platform. The anti-obesity of ginsenoside F2 was related to a total of 35 potential targets, of which included MAPKI1,
VEGFA, CASP3, etc. GO enrichment suggested that potential targets were mainly involved in metabolism process, binding and cellular
component formation. Moreover, it may play an anti-obesity effect through EGFR tyrosine kinase inhibitor resistance, PI3K-Akt signaling
pathway and neuroactive ligand-receptor interaction pathway. Network pharmacology successfully predicted the multi-targets and
multi-pathways of ginsenoside F2, and it may provide a theoretical basis for further exploration of anti-obesity of ginsenoside F2.
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1.1  G-F2 # & Fom

FEH LN 73 T ALV PE 2 %2 (PubChem,
https://pubchem.ncbi.nlm.nih.gov/ ) & &  20(S)-
ginsenoside F2 £51915 5., PR SRAFIIA M5 BAE N>
F -8 A0 B E (Swiss Target Prediction ,
http://www.swisstargetprediction.ch/) 52, 715 G-F2
UL ENSE

1.2 JEREAR X8 & T

7E GeneCards ##% % (https://www.genecards.org/)
LA obesity Jyfir 2 1] BRI EAH SGHE s45 8L, UK
5741 Relevance score>5 {E AT . 1 G-F2 S5/E
JHEAH OGHE S5 BT LU RIS &, oy G-F2 89T
JIES TR E AR A A

13 % 5 GO 5 & & KEGG i I B

¥ G-F2-EAH G R A5 &5\ OmicShare V&
(https://www.omicshare.com/) GO & %A1 Pathway &=
ot THE, Hl1E GO EHEFRE. KEGG {HREHE,
FFiEHL Q-value Hi 20 A& HREHHIME KEGG LK
I K- R 2% B

14 Zaf-ZafaafEr (PPI) K

¥ G-F2-IEHEAHCHE S B2 String £048
(https:/string-db.org/), 4% Multiple Proteins 1ZE 1,
Organism 1%£+% A Homo Sapiens, P3RS XS S
5 A\ Cytoscape version 3.7.0 % 4 ( Cytoscape
Consortium, California, USA), Z:fi|AHHAEFH M43
S3AT, RIIRASEE LRI R B A B BAE (PPD K&
K.

1.5 #AE4

AT T BRI M8 F Cytoscape version 3.7.0
-, EEL P-Value<0.01 HIEHEHH T GO BHEK
KEGG 85347

2 HR59Mh

2.1 G-F2 fUAERE1E ¥ 2 ik

G-F2 fb2225 4 I 3 (a). Swiss Target Prediction
Hid L3RS 100 A G-F2 AHCHEAUE S, GeneCards
Bl ERT R IR 1367 MIEEAHOCHE AU (Relevance
score>5), K G-F2 55 B -5 A A5 BT I
X, FHEZEE, 3R 35 A G-F2 SEMEFHOCHE AT,
W 1.
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Table 1 Anti-obesity targets of G-F2

NO. Protein name Gene symbol Uniprot ID
1 Signal transducer and activator of transcription 3 STAT3 P40763
2 Interleukin-2 L2 P60568
3 Heat shock protein HSP 90-alpha HSP90A4A41 P07900
4 Vascular endothelial growth factor A VEGFA P15692
5 Basic fibroblast growth factor FGF2 P09038
6 Nuclear receptor ROR-gamma RORC P51449
7 Galectin-4 LGALS4 P56470
8 Hepatocyte growth factor receptor MET P08581
9 11-beta-hydroxysteroid dehydrogenase 2 HSD11B2 P80365
10 Glucocorticoid receptor NR3CI P04150
11 Sodium/glucose cotransporter 1 SLC541 P13866
12 Plasminogen  (by homology) PLG P00747
13 Adrenergic receptor beta ADRB?2 P07550
14 Adenosine Al receptor ADORAI P30542
15 Serotonin 2b (5-HT2b) receptor HTR2B P41595
16 Alpha-2a adrenergic receptor ADRA2A P08913
17 Alpha-2b adrenergic receptor ADRA2B P18089
18 Serotonin 2a (5-HT2a) receptor HTR24 P28223
19 Coagulation factor IX F9 P00740

20 Toll-like receptor (TLR7/TLR9) TLRY QINRY96
21 Serine/threonine-protein kinase mTOR MTOR P42345
22 PI3-kinase p110-gamma subunit PIK3CG P48736
23 PI3-kinase p110-alpha subunit PIK3CA P42336
24 Renin REN P00797
25 Coagulation factor VII F7 P08709
26 Thrombin F2 P00734
27 Vitamin D receptor VDR P11473
28 Aldehyde dehydrogenase ALDH?2 P05091
29 Peroxisome proliferator-activated receptor gamma PPARG P37231
30 MAP kinase ERK2 MAPKI P28482
31 Protein-tyrosine phosphatase 1B PTPNI P18031
32 Estradiol 17-beta-dehydrogenase 1 HSDI17B1 P14061
33 Caspase-3 CASP3 P42574
34 Caspase-8 CASPS Q14790
35 Ribosomal protein S6 kinase 1 RPS6KB1 P23443

22 G-F2yufEptdE % R GO g B Ar

/] OmicShare “F-&Xf G-F2-JLHHE BT GO
BESHT. GO BESMT/HIHER T8 SIE R Z 51
AW FE (Biological Process) 73T HIRE (Molecular
Function). 4414 (Celluar Component). 25 5-an&]
1 .

26

HHIE 1 %0, G-F2 JIE/E R Bt S 2 5 244
Vit AR, Ho AR AR S E AR 2 (metabolic
process) XTI N (response to stimulus) =47
47 (biological regulation) AUiEFE (cellular process )+
ZAMALTFE (multicellular organism process) %5;
TR EEEE T4 S (binding) . i AL TG

( catalytic activity ) « 73 F # 31§ £ ( molecular
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trancducer activity) 73T ZIBEI TS (molecular function
regulation) . #% 575 £ (transcription regulation
activity) %55 Z5MANIRA R T EEFEMIE (celD.
A 7 Ceell part). ZHHEME (membrane). AHAEAS
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T AR IR EE, MR ATP A= sl 4 23457
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Hil 20 i) KEGG il %2 s, 4284018 2 P

Kl 2 (a) "X G-F2 IAERE fEAE s AT 1 B Bk
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[\®)
S
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metabolic diseases ) + U» Ifil & < i ( cardiovascular
diseases) 55 (2) M5 SR, A5 55 T (signal
transduction ) . 15 5 73 7 A AH B AE M (signaling
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MEEIEN, (enviroumental adaptation) %5,
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XKW G-F2 7EHUILRE R A] geided iZ0m i HAA o
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KT G-F2 JAC/E W FeAiaE b, AEA X i
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#Molecular Function
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Fig.1 Enriched gene ontology terms of potential anti-obesity targets from ginsenoside F2
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Fig. 3 Protein interaction network of ginsenoside F2 in
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