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Abstract: Ginsenoside Rb2 (Rb2) exerts various physiological effects, including anti-aging, anti-photoaging, and anti-
inflammatory effects. To elucidate the mechanisms by which Rb2 regulates skin barrier and hydration functions, a systematic
investigation was conducted using network pharmacology, bioinformatics, and experimental methods such as western blotting.
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At concentrations up to 40 umol-L™', Rb2 exhibited no significant cytotoxicity and effectively upregulated the mRNA levels of

hyaluronan synthases 1 and 2, claudin, and occludin. Predictive analysis using multiple databases identified 11 potential Rb2 targets

related to skin protection, including vascular endothelial growth factor A and signal transducer and activator of transcription (STAT)3.

Pathway enrichment analysis suggested that Rb2 may exert its effects via the phosphatidylinositol 3-kinase/protein kinase B, Janus

kinase/STAT, and mitogen-activated protein kinase (MAPK) signaling pathways. Western blotting results demonstrated that Rb2

promotes the phosphorylation of p38 MAPK and CREB, as well as the nuclear translocation of c-Jun and c-Fos. This study elucidates

the mechanism underlying the skin-protective effects of Rb2, providing a theoretical foundation for the development and application

of cosmetics.
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Table 1 Primers used in the present study

AR 2 AR Gl g (5°1037)
F CCACCCAGTACAGCGTCAAC
HAS-1
R CATGGTGCTTCTGTCGCTCT
F TTCTTTATGTGACTCATCTGTCTCACCGG
HAS-2
R ATTGTTGGCTACCAGTTTATCCAAACG
F AGGAACACATTTATGATGAGCAG
Claudin
R GAAGTCATCCACAGGCGAA
F GAAGATGAGGATGGCTGTCA
Occludin
R AAATTCGTACCTGGCATTGA
F GCACCGTCAAGGCTGAGAAC
GAPDH
R ATGGTGGTGAAGACGCCAGT
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Fig.2 Effect of Rb2 on mRNA expression levels of skin

barrier and hydration genes detected by RT-PCR
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Fig.3 Effect of Rb2 on mRNA expression levels of skin barrier
and hydration genes detected by RT-qPCR
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Fig.4 Rb2-skin intersection targets
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Table 2 Rb2-skin targets

F a5

55 e L AR BT £ ID

Signal transducer and activator of

1 .
transcription 3

STAT3 P40763

2 Platelet activating factor receptor PTAFR P25105
3 Interleukin-2 1L2 P60568

4 Vascular endothelial growth factor A VEGFA P15692

5 Acidic fibroblast growth factor FGF1 P05230
6 Basic fibroblast growth factor FGF2 P09038
7 Nuclear receptor ROR-gamma RORC P51449

8 Heat shock protein HSP 90-alpha HSP90AA1 P07900

9 Galectin-3 LGALS3 P17931

10 Apoptosis regulator Bel-X BCL2L1 Q07817

11-beta-hydroxysteroid

1 dehydrogenase 1

HSDI11B1  P28845

24 NS B HERD2E IR R I AR EEGOE
&t

$£F OmicShare “F* & Xt Rb2- 57 Pk AE F 48 ¥ GO
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UM IE R AR R A S S 2. o, Sun
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IR LPS i3 A 4. (HUVECs) A% 41 i
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AHGEN R RS E AR, BRI
WM EEM. 755 T 2168 (Molecular Function) J5
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P R AE B SIS M. Oh 25U R B Rb2 T 4% 5 1
3L 5 48 R A B (MMPs) FIMELIE P, sk
BN T 0 R AR, AT AE 2% K2 TG 2 Ak dE 7%
i ffl 20 4> (Cellular Component) 43 #7 3 B, #E &
FEEMAEMRSGEEMELRE S, #£7 Rb2
CIR S GiBRL R ) DEey ARt S & A< DR (T Y2
PRI RN . 25 b, Rb2 B9 R Bk AR 4 7 H mT e ad it
ZHL R R SE I .
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Fig.5 GO enrichment analysis of potential Rb2-skin targets
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a Human Diseases | KEGG pathway annotation
Cancer: overview | 18
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tnfectious disease: viral | 5
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Immunedisease 14
Cardiovascular disease 14
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Infectious disease: parasitic 13
Neurodegenerative disease |1
Envi 1 Information P g -
Signal transduction 8
Signaling molecules and interaction = 2
Organismal Systems -
Immune system AT s
Endocrine system HTTTTTIIIITIIII 3
Environmental adaptation {ITIT] 1
Cellular Processes |-
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