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ABSTRACT

Objectives : The purpose of this study was to investigate the anti-cancer effects of 18a-Glycyrrhetinic acid (18a
-GA), a hydrolyzed metabolite of glycyrrhizin, in AGS human gastric adenocarcinoma cells.

Methods : We used human gastric adenocarcinoma cell line, AGS cells. We examined cell death by MTT assay and
caspase 3 and 9 assay with 18a-GA. To examine the inhibitory effects of 18a-GA, sub-G1 analysis was done
the AGS cells after 24 hours with 18a-GA. Also, to investigate the inhibitory mechanisms of 18a-GA,
mitogen-activated protein kinase pathways and reactive oxygen species (ROS) generation were examined.

Results :

1. 18a-GA inhibited the growth of AGS cells in a dose-dependent fashion.

2. Sub-G1 fractions were significantly and dose-dependently increased by 18a-GA.

3. 18a-GA increased the caspase 3 and 9 activities in AGS cells.

4. 18a-GA inhibited proliferation of AGS cells via the modulation of c-Jun N-terminal kinase (JNK) signaling
pathways, which results in the induction of apoptosis.

5. 18a-GA enhanced ROS accumulation in AGS cells.

Conclusions : Our findings provide insight into unraveling the effects of 18a-GA in human gastric adenocarcinoma

cells and developing therapeutic agents against gastric cancer.

(¢) 2020 The Korean Medicine Society For The Herbal Formula Study
This paper is available at http://www.formulastudy.com which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided

the original work is properly cited.
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Fig. 1. 18a—GA inhibited the cell wviability in AGS cells. Cell viabilities were determined by

3—[4,5—dimethylthiazol—2—yl] —2,5—diphenyltetrazolium bromide (MTT) aassay. (A) 18a—GA
reduced cell viabilities in a dose—dependent manner for 24 h. (B) 18a—GA reduced cell
viabilities in a dose—dependent manner for 48 h. Bars represent mean valuesxS.D. #*P <

0.01. CTRL: Control.
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Sub—G1 #A ZH¥ 18a—GA F%ol nlEsA
sub—G1 peak’} 71 & 4= Qlth Sub—G1 Y&

2 50 uMelA 3.9 £ 1.6%, 100 pM oA 55 £

2.1%, 150 uMellA 6.3 £ 0.8% (P<0.05), 200 u
MeollA 18.1 + 3.1% (P<0.01)& elytt (Fig. 2).

A 18a-glycyrrehetinic acid (uM) B
CTRL 50 100 =
2 =
2 c
E 3.0% 2.7% 4.0% 2
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Fig. 2.

Fig. 2. Effect of 18a—GA on AGS cell apoptosis. (A) Cells were treated with 18a—GA for 24 h. Cell
cycle analysis was conducted by flow cytometry. (B) Sub—G1 fractions were significantly and
dose—dependently increased by 18a—GA. Sub—G1 fractions are expressed as percentages. Bars
represent the mean values = S.D. #+P < 0.01. CTRL: Control.
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5 Yol gttt Caspase 33 99 =S 54T AAEE & 5 AT (Fig. 3).
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Fig. 3. 18a—GA

increased the caspase 3 and 9 activities

in AGS cells. Caspase assays were

performed following the addition of the indicated 18a—GA concentration for 24 h. 18a—GA
and zVAD-fmk as a pan—caspase inhibitor were simultaneously treated. Bars represent the
mean values £ S.D. *P < 0.05. *xP < 0.01. CTRL: Control.
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Fig. 4. Effect of 18a—GA on the JNK and p42/44 MAPK pathway in AGS cells.

MTT assays were

used to determine cell viabilities in the presence of (A) SP600125 (JNK II inhibitor) or (B)
PD98059 (a p42/44 MAPK inhibitor). Cells were treated with the indicated concentrations of

18a—GA with SP600125 or PD98059 for 24 h. Bars represent the mean values £ S.D.

sk P<

0.01. #p<0.05 compared with each other. CTRL: Control. 18a—GA: 18a—Glycyrrhetinic acid.
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DCF-DA fluorescence
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150 200

Fig. 5. . 89.8%

95.8%

ROS production
(fold of control)

CTRL 50 100 150 200
18a-glycyrrehetinic acid (M)

Fig. 5. 18a—GA enhanced ROS accumulation in AGS cells.

intracellular ROS
treated with the
values

levels were measured.

(B) Intracellular ROS was detected
indicated concentrations of 18a—GA for 24 h. Bars represent the mean
+ S.D. *P < 0.05. #xP < 0.01. CTRL: Control. ROS: Reactive Oxygen Species.

(A) Cells were stained with DCF—DA and
in AGS cells
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