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The root of Cirsium japonicum var. maackii (Maxim.) has long been used in traditional medicine
to prevent the onset and progression of various diseases and has been reported to exert a wide range
of physiological effects, including antioxidant activity. However, research on its effects on hepatocytes
remains scarce. This study used the human hepatocellular carcinoma HepG2 cell line to investigate
the antioxidant activity of ethanol extract of C. japonicum root (EECJ) on hepatocytes. Hydrogen
peroxide (H,O;) was used to mimic oxidative stress. The results showed that EECJ significantly re-
verted the decrease in cell viability and suppressed the release of lactate dehydrogenase in HepG2
cells treated with HO,. Moreover, an analysis of changes in cell morphology, flow cytometry, and
microtubule-associated protein light chain 3 (LC3) expression showed that EECJ significantly inhibited
HepG2 cell autophagy induced by H,O,. Furthermore, it attenuated H,O»-induced apoptosis and cell
cycle disruption by blocking intracellular reactive oxygen species and mitochondrial superoxide pro-
duction, indicating strong antioxidant activity. EECJ also restored the decreased levels of intracellular
glutathione (GSH) and enhanced the expression and activity of superoxide dismutase and GSH perox-
idase in H,O»-treated HepG2 cells. Although an analysis of the components contained in EECJ and
in vivo validation using animal models are needed, these findings indicate that EECJ is a promising
candidate for the prevention and treatment of oxidative stress—induced liver cell damage.
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Inc. (Gyeongsan, Republic of Korea)oll Al -3}tk EEC]
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Fig. 1. Inhibitory effects of EECJ on H,O»-induced reduction of cell viability and release of LDH in HepG2 cells. Cells were
treated with various concentrations of EECJ (A) or H,O, for 24 hr (B), or treated with 200 pg/ml EECJ for 1 hr, and
then stimulated with 300 uM H,O, for 24 hr (C and D). (A-C) The results of quantitative analysis of cell viability
according to the CCK-8 assay were presented. (D) The LDH leakage was measured using the LDH-Cytotoxic Test kit.
NAC, a ROS inhibitor, was used as a positive control. The data were represented as mean + SD of three independent

experiments. Significant differences compared to the control cells (*p<0.05,

cells (###p<0 001) were shown.

"p<0.01 and " p<0.001) or H,O,-treated
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Axeld 23004 H0,7F A2 Ao A o] A7}
T RNE(13.46%)= YA A 24P o, A7k
o] =8 A2ZA == microtubule-associated pro-
tein light chain 3 (LC3)-119] Td X H,0,7} @5 A2 H
Az A @ABIA F7FE QAT EECI7E 418t =7
ol A& LC3-T ¥Rt oy} LC3-19] HE = vl §- 74
S th(Fig. 2D).

HepG2 MIZOIM H20:01 2|8 MZAH RE0| OIXI=
EECJQ| H&t

O3 H0,01 98 HepG2 Ml E2] AEZA 2 A7t
2ol F=7F AlZAFE A AF 2 Fdo] A=A, E=I
H0,0l 2|3 HepG2 A3 2] MZAFE & EECIZ} 298
AEAZ A5 Fig. 3A 2 Fig. 3Bl UEHA DAPI

EEC. (200 ug/mil)

U pogl "o

- - *

+ -+ EECJ (200 pgiml)

+ H,0,(300 M)

|'l! S el

— e e == | [1.3ctin

Fig. 2. Suppression of H>O»-induced autophagy by EECJ in HepG2 cells. Cells were cultured in medium containing 200 pg/ml
EECJ for 1 hr, and then exposed to 300 pM H,O, for 24 hr. (A) After treatment, cell morphological changes were
observed under a phase-contrast microscope. (B and C) Cells were washed with PBS, stained with Cyto-ID, and then
analyzed by flow cytometry. (B) Representative histograms of flow cytometry for each experimental group were presented.
(C) The percentages of autophagic cells were determined by counting Cyto-ID-positive cells. The results of flow cytometry
analysis were expressed as the mean = SD. Significant differences compared to the control cells (***p<0 001) or HyO,-treated

it

cells ("' p<0.001) were shown. (D) After collecting cells and isolating total protein, changes in LC3 expression were
detected using Western blot analysis. B-actin was used as a loading control.
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Fig. 3. Inhibition of H,O,-induced apoptosis by EECJ in HepG2 cells. Cells were treated with 200 pg/ml EECJ for 1 hr, and
then stimulated with 300 uM H,O, for 24 hr. (A and B) After staining with DAPI, the morphology of the nucleus
was observed. Representative photomicrographs of nuclei (A) and quantified results of apoptosis-induced cells (B) were
shown. (C and D) Cells were fixed, stained with PI solution, and then analyzed by flow cytometry. (C) Representative
histograms of flow cytometry for each experimental group were presented. (D) The percentages of apoptotic sub-G1
cells for each experimental group were presented. (C and D) Significant differences compared to the control cells

it

(* p<0.001) or H,O,-treated cells (" p<0.001) were shown.
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After treatment, cells were collected and stained with DCF-DA. The levels of intracellular ROS generation were determined
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as bars (B). After DCF-DA staining, the level of intracellular ROS production was observed under a fluorescence
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experimental group were presented. (B and D) The results were expressed as the mean + SD (***p<0.001 compared

with the control group; "
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