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Abstract: Objective To observe the effects of amarogentinon liver cancer stem cells (LCSCs) after
insufficient thermal ablation and its mechanism. Methods A insufficient thermal ablation model of
HepG2 cells was established by water bath method. The percentage of CD133-positive LCSCs and the
mRNA and protein levels of CD133 were detected by flow cytometry, qRT-PCR and Western blot.The
insufficient thermal ablation model of HepG2 cells was treated with variable doses of amarogentin for 24
h; the percentage of CD133-positive LCSCs,the proliferation and apoptosis of liver cancer cells,and the
mRNA and protein levels of CD133, TBC1D15, and pS53were detected by flow cytometry, qRT-PCR and
Western blot. Results The percentage of CD133-positive HepG2 cells and the mRNA and protein levels
of CD133 and TBC1D15in the insufficient thermal ablation model were significantly higher than those in
the normal HepG2 cells. Amarogentin then markedly decreased the percentage of CD133-positive LCSCs,
the proliferation rate of HepG2 cells, and the mRNA and protein levels of CD133 and TBCIDIS5 in the
insufficient thermal ablationresidual model (all P<0.05); inversely, the apoptosis rate of HepG2 cells and
the phosphorylated levels of p53 in the insufficient thermal ablation model were significantly increased (all
P<0.05). Conclusion Amarogentin could reduce the proportion of LCSCs after insufficient thermal ablation,
inhibit the proliferation, and promote the apoptosis of LCSCs, which maybe associated with increasing the
phosphorylation of p53 and inhibiting the expression of TBC1D15.
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Table 1 Expression of CD133 in residual HepG2 cell models

of insufficient thermal ablation at different time points

CD133 Time

expression 0h 12 h 24 h 48 h
mRNA 1.00£0.18"¢ 1.43+£0.13* 2.22+0.38" 2.16+0.52"
Protein  0.18+0.04™* 0.30+0.03** 0.40+0.03® 0.41+0.06™
Positive  10.5242.36" 16.97+2.58™ 25.76+2.57" 24.67+2.44™
cell(%)

Note: a, b, ¢, d: P<0.05, compared with 0 h,12 h, 24 h, 48 h groups,

respectively.
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Figure 1 Morphology of HepG2 cells before and after insufficient thermal ablation
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Figure 2 Proportion of CD133-positive cells in insufficient thermal ablation HepG2 cellsat different time points determined

by flow cytometry
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Table 2 CD133 expressionin the models of insufficient
thermal ablation HepG2 cells after treatment with different

concentrations of amarogentin

CD133 Concentrations of amarogentin

expression 0 pg/ml 60 ug/ml 120 pg/ml 240 pg/ml
mRNA  1.00+0.12°¢ 0.80+£0.08™ 0.60+0.05" 0.57+0.04™
Protein  0.39+0.05™¢ 0.32+0.02*! 0.25+0.02 0.24+0.03"
Positive  25.70+1.45*" 20.51+2.72* 14.73+1.01" 13.83+2.21®
cell(%)

Note: a, b, ¢, d: P<0.05, compared with 0, 60, 120, 240 pg/ml groups,

respectively.
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Figure 3 Expression of CD133 protein in insufficient
thermal ablation HepG2 cells at different time points
detected by Western blot
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Figure 4 Proportion of CD133 in the models of insufficient thermal ablation HepG2 cells after treatment with different

concentrations of amarogentin detected by flow cytometry
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Figure 5 Protein expression of CD133 in the models of

insufficient thermal ablation HepG2 cells after treatment
with different concentrations of amarogentin detected by
Western blot
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Table 3 Effects of amarogentin on proliferation, apoptosis, and related molecules of insufficient thermal ablation HepG2

cells

Items Group 1 Group 2 Group 3 Group 4
Proliferationrate(%) 100.00+13.52 58.41+17.04" 227.68+31.23 145.79+15.98"
Apoptosis rate(%) 2.93+0.86 33.70+£3.92° 11.50+3.41 46.85+5.74°
Phosphorylated levels of p53 protein 0.11+0.03 0.23+0.04" 0.08+0.03 0.29+0.06"
Protein levels of TBC1D15 1.12+0.18 0.64+0.08" 1.40+0.15 0.88+0.11°
mRNA levels of TBC1D15 1.00+0.11 0.54+0.09" 1.64+0.09 0.81+0.06"

Notes: Group 1: HepG2 cells; Group 2: HepG2 cells treated with amarogentin; Group 3: insufficient thermal ablation HepG2 cells; Group 4: insufficient
thermal ablation HepG2 cells treated with amarogentin; a: P<0.05, compared with Group 1; b: P<0.05, compared with the three groups.
Group 1

Group 2 Group 3

Group 4

0.607%

PI
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El6 AR AR T w5 A2 BB S X R B R = Hep G240 BLE T- A9 %
Figure 6 Effect of amarogentinon apoptosis of insufficient thermal ablation HepG2 cells determined by flow cytometry
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1: normal HepG2 cells; 2: normal HepG2 cells treated with
amarogentin; 3: insufficient thermal ablation HepG2 cells; 4:
insufficient thermal ablation HepG2 cells treated with amarogentin.
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B FpS3BEER (L K EANTBCID15E B RIZHIF MM

Figure 7 Effect of amarogentinon phosphorylation levels
of p53 and protein expression of TBC1D15 in insufficient
thermal ablation HepG2 cells determined by Western blot
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