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Abstract: To investigate the inhibitory effect of ginsenosides Rg5 on cancer cells, the underlying mechanisms, and its safety
profile, a CCK-8 assay was conducted to screen for sensitive cancer cell lines. Rg5 mechanisms and safety were evaluated using
various assays. Flow cytometry was applied to evaluate Rg5 apoptotic and cell cycle modulating effects in sensitive cancer cells.
Rg5’s inhibitory effects on cancer cell migration and invasion were examined using scratch and Transwell assays. Western blot
analysis was performed to evaluate Rg5’s effect on the expression of certain cell proteins. Complexes of Rg5 with MMP-2 or MMP-
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9 were simulated using Auto Dock. The safety of Rg5 was evaluated in vivo in animal experiments. Among Hela, MCF-7, HCT116,

HepG2, A549, SiHa, and CaSki cells, Hela cells were the most sensitive to Rg5, with a 72 h-ICy, value of 53.02 pmol-L". Rg5 could

induce Hela cell apoptosis, arrest Hela cells at G2/M phase, and inhibit HeLa cell migration and invasion. Western Blot analyses

demonstrated that Rg5 could activate the mitochondrial apoptosis pathway and reduce the expression of MMP-2, MMP-9, E-cadherin,

and cancer cell stemness factors. Auto Dock simulation indicated that Rg5 could bind within the hydrophobic pockets of MMP-2

and MMP-9. In vivo safety experiments showed that Rg5 caused no significant changes in liver and kidney function, routine blood

parameters, or major organs in mice. As a natural product, Rg5 can induce apoptosis by activating the apoptotic pathway and can

suppress Hela cell invasion by downregulating the expression of cancer stemness related factors and associated proteins. The results

provide theoretical support for further development and utilization of Rg5 in functional food and health products.
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Fig.1 The structural formula of ginsenoside Rg5
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Table 1 The in vitro activity of Rg5 and 5-FU towards different cancer cell lines (umol-L™)
Compounds Hela MCE-7 HCT116 HepG2 A549
Rg5 51.33+0.24° 91.45 +0.93 69.31 £0.54° 95.47 £0.54° 89.26 £ 0.63°
E: RY AR ARRANFERTEHFER (P<0.05).
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4y AutoDock Vina 1.2.3 X% 0447 PDBQT #% 3.
PR, R RERER R 32, HRSHREF
BRINTE B o % H AOFT 23 ot e R 2 4 S AT T 2
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Table 2 The in vitro activity of Rg5 and 5-FU towards

different cancer cell lines (umol-L™)

Compounds Hela SiHa CaSki
Rg5 53.02+091°  132£1.57° 81.64 +1.95°
5-FU 31.27£026° 95.16=1.11"  15.31£0.93"

E: AFPRANARANIEBEFHEATLEARSE 2R
(P<0.05).
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Fig.2 The cell proliferation inhibition effect of different

concentration of Rg5 towards Hela cells after incubation for 24,
48,and 72 h
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Fig.3 The influence of different concentration of RgS towards
the apoptosis rate of Hela cells
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Fig.4 The disturbance of different concentration of Rg5
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Fig.6 Inhibitory effect of different concentration of Rg5

towards the invasion of Hela cells
vE: (a) Control ; (b) 1.0 umol-L™ Rg5; (¢) 25.0 umol-L™
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Fig.7 The influence of different concentration of RgS towards
the protein expression of Hela cells
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Fig.9 The effect of ginsenoside Rg5 on liver and kidney
injury in mice
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Table 3 Measurement results of mouse blood routine indicators

28 %) Group Control 80 mg-kg ' Rg5

2r4mfif RBC 7.25+0.51x10"%/L  7.41+0.32x10"/L N.S.

& m i, WBC 6.86+1.01x10°L  6.79+0.98x10°/L N.S.

MBI LYM  72.65%+22.58%  76.31%=18.42% N.S.
Ao 48 PLT 614.74+74.18x10°/L  626.74+61.25x10°/L N.S.
4% GLU 2.56+0.76 mmol-L" 2.310.52 mmol-L" N.S.
o bk 4m 05k GRA 7.853+3.235%10%/L 7.756£3.126x10°/L N.S.
2.45%+1.25% N.S.

BAmRA MON  3.37%+2.01%

7E: N.S. 275 Control A8} L 2 H M £F (P>0.05).,

10 A& E2# Rgs AEBE/NMNREERENERY A

Fig.10 The tissue slides of major organs of Rg5-treated mice
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