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TSR TE I ., WL 1C. D AR¥E 1C {8, J5 225
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DL 1R, 4558200 ES Fl Cu® " B4 0 FH BEAS 1461
fFJe4n g PLC/PRE/S A1 Huh-7 BY3EFEGE ST, 1M &S

A7 ATTM RERE 5% ES &5 Cu® ™ 1A 30 i FFF3 20 i
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Fig. 1 The effects of ES and Cu®>* on proliferation of PLC/PRF/5 and Huh-7 hepatoma cell lines

A The effects of ES and Cu®* alone on proliferation of PLC/PRF/5 hepatocellular carcinoma cells; B; The effects of ES and Cu®* alone on prolifer-

ation of Huh-7 hepatocellular carcinoma cells; C: The effects of ES and Cu®* on proliferation of PLC/PRF/5 hepatocellular carcinoma cells 24 hours post

treatment; D :The effects of ES and Cu**

on proliferation of Huh-7 hepatocellular carcinoma cells for 24 hours; E: The effects of combined use of ES and

Cu®* on the proliferation of PLC/PRF/5 and Huh-7 hepatoma cells; F; The effects of ATTM intervention on the proliferation of PLC/PRF/5 and Huh-7

in hepatocellular carcinoma cells after combined use of ES and Cu’* ; “P<0.05,""P<0.01,"**P<0.001,"***P<0.000 1 vs NC group; it p

<0.001, ##P <0.000 1 vs ES + Cu** group.
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Fig.2 The effects of combined administration of ES and Cu®* on cytotoxic activity of PLC/PRF/5 and Huh-7 hepatoma cell lines
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* %P <0.000 1 vs NC group; **P <0.000 1 vs ES + Cu** group.
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Fig.3 Effects of combined administration of ES and Cu?* on the migration capacity of PLC/PRF/5 and Huh-7 hepatoma cell lines x 10

ES+ ES+Cu +
i ATTM

A: The effects of combined administration of ES and Cu®* on the migration capacity of PLC/PRF/5 hepatoma cell lines; B: The effects of combined

administration of ES and Cu®*

on the migration capacity of Huh-7 hepatoma cell lines; * * * P <0. 001 vs NC group; P <0.001 vs ES + Cu®* group .
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Fig.4 The effects of combined administration of ES and Cu?* on the expression of Cuproptosis-related proteins

in PLC/PRF/5 and Huh-7 hepatocellular carcinoma cell lines

A The effects of combined administration of ES and Cu®*

cell lines; B: The effects of combined administration of ES and Cu®*

cell lines; a;NC;b:ES + Cu®* ;¢:ES + Cu®* + ATTM; *P<0.05,**P<0.01,

0.01, P <0.001 vs ES + Cu** group.
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on the expression of Cuproptosis-related proteins in PLC/PRF/5 hepatocellular carcinoma

on the expression of Cuproptosis-related proteins in Huh-7 hepatocellular carcinoma

***P<0.001,"***P<0.000 1 vs NC group; *P <0.05, #P <
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. . 2 . .
Elesclomol combined with Cu”* induced cuproptosis
in hepatoma cell lines PLC/PRF/S5 and Huh-7
Ren Qiaohui, Zhu Xinyue, Li Wei, Zang Yan, Wang Lianzi, Zhou Xinyi, Yao Junxiao, Li Tao
(Dept of Clinical Laboratory, The First Affiliated Hospital of Anhui Medical University, Hefei 230032)

2+

Abstract Objective To investigate the inhibitory effect of Elesclomol (ES) + Cu”™* on the proliferation of human
hepatoma cell lines PLC/PRF/5 and Huh-7 and its potential to induce Cuproptosis. Methods Human hepatoma
cell lines PLC/PRF/5 and Huh-7 cells were Cultured in vitro. ES solution, Cu’* solution and copper chelating a-
gent ammonium tetrathiomolybdate VI ( ATTM) solution was treated separately or in combination. The effect of ES
+Cu’" on the survival rate of human hepatoma cell lines PLC/PRF/5 and Huh-7 cells and the effect of ES + Cu®*

on the survival rate after pretreatment with copper chelating agent ATTM were evaluated using CCK-8 kit. The cell
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death induced by ES + Cu’* was detected by flow cytometry and the changes of ES + Cu’" after pretreatment with
copper chelating agent ATTM. The expression of Cuproptosis related proteins ATPase copper transporting beta
(ATP7B) ,ferredoxin 1 (FDX1) , dihydrolipoamide s-acetyliransferase (DLAT) and superoxide dismutase 1(SOD1 )
were detected by Western blot. The effect of ES + Cu®* on cell proliferation and the reverse effect after ATTM pre-
treatment was detected by cell scratch assay. Results The toxicity of ES + Cu’* to human hepatocellular carcinoma
cell lines PLC/PRF/5 and Huh-7 was significantly dose-dependent (P <0.05). Compared with the control group,
the combined application of ES and Cu®* had a more significant inhibitory effect on hepatocellular carcinoma cells
than ES or Cu** alone (P <0.05), and copper chelating agent ATTM could reverse the inhibitory effect of ES +
Cu”* on hepatocellular carcinoma cells (P <0.05). Flow cytometry results showed that compared with the control
group, the proportion of cell death in PLC/PRF/5 and Huh-7 cells treated with ES + Cu®* increased, while the
proportion of cell death decreased after ATTM intervention (P <0.05). The resulis of cell scratch test showed that
the migration ability of PLC/PRF/5 and Huh-7 cells was decreased after ES + Cu®* treatment, however, the addi-
tion of ATTM reversed the inhibitory effect of ES + Cu®* on cell migration (P <0.05). Compared with the control
group, the expression levels of copper death related proteins ATP7B, FDX1, DLAT and SODI1 decreased after ES
+Cu’" treatment, but the addition of ATTM reversed the expression trend of these proteins (P <0.05). Conclu-

sion The combination of ES and Cu**

can effectively inhibit the proliferation and migration of PLC/PRF/5 and
Huh-7 of hepatocellular carcinoma cells, and induce Cuproptosis, which provides a new strategy for the treatment of
hepatocellular carcinoma.

Key words Elesclomol-copper ion; hepatocellular carcinoma; cuproptosis; proliferation; migration
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intervention at 100 mg/kg and 200 mg/kg effectively reversed these changes, lowering MDA and NOX4 levels(z =
3.35,4.30, P<0.05; t=5.44,7.44, P <0.01), while restoring SOD (5 1, =4-04, P <0.05) and GSH
(t=4.70, P<0.05; t =5.50, P<0.01). Endoplasmic reticulum stress markers, including GRP94  GRP78 . p-
elF2a \CHOP (¢t =3.31,6.53,5.18,3.09;P <0.05,0.01,0.01,0.05), were significantly upregulated in the
DEX group compared to the normal group. However, TGP treatment at 100 mg/kg and 200 mg/kg dose-dependent-
ly suppressed the expression of GRP94  GRP78 .p-elk2o ,CHOP (:=3.14,4.95,3.13,4.25,P <0.05;:=4.03,
7.48,4.68,5.10,P <0.01) expression levels were significantly reduced compared to the DEX group, and there
was no significant change in the TGP (50 mg/kg) treatment group. Conclusion TGP exerts protective effects a-
gainst DEX-induced liver injury, and its mechanism is likely mediated by suppressing hepatic oxidative stress and
endoplasmic reticulum stress triggered by DEX in rats.
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