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Induction of Apoptosis in AGS Human Gastric Cancer Cells by Platycarya strobilacea Leaf Extract

Hyeong-Seon Lee*

Department of Biomedical Laboratory Science, Jungwon University, Goesan 28024, Republic of Korea

This study investigated the anticancer activity of methanol extract from Platycarya strobilacea leaf in AGS
human gastric cancer cells. We determined the cell viability effect of P. strobilacea using MTS assay. Apop-
tosis induction and cell cycle arrest were confirmed by fluorescein isothiocyanate and propidium iodide
staining using cellometer K2. The mRNA expression levels of the Bcl-2 family were confirmed by reverse
transcription-polymerase chain reaction. The cell viability was decreased in a dose-dependent manner
treated with different concentrations of P. strobilacea. Total, early, and late apoptotic cells were dramati-
cally increased, and the cell cycle was arrested at the sub-G1 phase. The mRNA expressions of Bel-2 and
Bcel-xLl were reduced, whereas pro-apoptotic factors, Bax and Bak, were increased in a dose-dependent
manner. These results suggested that P. strobilacea leaf extract induced significant apoptotic activity

through an intrinsic mitochondria pathway.

Keywords: Platycrya strobilacea, AGS human gastric cancer cells, Bcl-2 family, apoptosis

M B

Ao ote] wekut YL o Ao E Ak QL 4
AL FoPRARE, A3 o2 A AR 17+ A
Agsh= dgoltt1]. A AAZ AN HY o= Fo
Aot E3] Lyl AA o FollA A AL
At e dol Hdolth A Y= A= A
Hoges a2 3% A, =22 ol 8T FetaH,
A oW 5& thgstA Baska ot shARh 92
o] oY & Fo= ALY 7ol o, I
of gt RA-goz X7t ojHE &5 shtoltt2]. of
23t o2 FE37] Y3 Yo r HApgo] Hom A
FAEAE FFE PIAA g FEA Y o] s,
ool WAL oA & Ut AR 3o oFES] Aol
oet A7k QA o] R ol X T Yrka]. MEARE T
3t EAo whet 37| apoptosis®t necrosisZ W o] A}, 7

ol i
2 N v o 4ol o 1o

+

o

N

*Corresponding author
Tel.: +82-43-830-8861, Fax: +82-43-830-8679
E-mail: biohslee@juw.ac.kr

© 2021, The Korean Society for Microbiology and Biotechnology

=4 Be 293 Aol 9 UEuE necrosis®t= ©
2] apoptosis= &4 ¢ AlZAFE BHF Y st AlE 7
o] AzAGo] HusHA o|FojAHA AEITH4, 5].
Apoptosis= M| Z 9] H|F 74, A2t 53], A2 9 ¢
A g5, DNA T3t 59 @4fo] dojum Anxoz
NEZE A2 =3t FAans 7= FEE0| 9Al
o] tfsto] apoptosis =0 okt ATHAXE elst
= Aol & AR N2E FENLY AER F2EHIL §)
t}H[6]. Apoptosis= T 4G F 2 nEZEg o} 9
&4 A =29 #HAstY] Bel-2 family?] 42T A ZF7)
ZA igt 7|54 28E gelgt= Ao| ¢ F 237
ZY UL (Platycarya strobilaceay= 7Tt &31= 4
5o 2R Fush Roji FEOE oo o
W, mojo} 23 adgo) i ACE oA St 2
AURE AL, FAL, TS FAS 2 Ju3t BYF
ol e AL A7t By v Qth8-11]. FYUF ¢
oA &3 AE O 2= quercetin, myricetin®] ZEH =
o] =9} afzelin, quercitrin, myricitrin®] Z2E =o|= 2]
AES 23t SR ol ER 9 I WigAEo] 5o
ok AEQITH12, 13]. £3], quercetin, quercitrine th



284 | Lee, Hyeong-Seon

T GAZAM AZAPE S =3 FS BT LA
th14, 15]. o|¢} o] Fu Ui FEEof digh FEe
o= Etskal AlEo] Higt Fek EAol A=Al o
= Aot mabA B dolM e S9ur o
E=2 ol &sto] GAZY AZAFE S digt 40 e
S ghelstar, N ZAFE T FAE apoptosis E/dof i)

& Az WA F2E T8 Lot JFUAZA 7}
ol A=AE ErlstaA g

e 3o

A
hil

Fis

=

—d
=
it

A szl

17t 9ok AEZF¢ AGS AZE 32 AEZF 23
(KCLB, Korea)oll 4] 725k} L3t AGS AlEE= 10%
fetal bovin serum (FBS, Korea)2} 1% %A A (penicillin/
streptomycin)©] A 7}E RPMI 1640 ¥j A& A}-&-3}¢] 37C,
59 CO W74 2-3% 702 A wershant.

H 2252 A EZEZE L3 (Korea Plant Extract
Bank, Korea)© 258 74l3ke] AHEstelch, ZubR e
20049 AT Fektol A AHFste] AxH A (G4 gl 1L
O] Hgh-E(99.9%)F ¥ 1L A2 A 303 FE3HATH(13F
40 KHz, 1,500 W, 15&, Ultrasonication). & | (Filter paper
NO. 2, Whatman, UK)3t o8-S 719} s=3to] £ 433 ¢
o FEES U AZAYP AESH71A dimethyl
sulfoxide (DMSO, USA)o|| 200 mg/mlZ2 A|Z3}e] FF B
Bt

AZPEE A
AGS Ml ZFof digt 2ty o FEEY AZEHS &

& 2AL AAFFYTH 96-well plateo] 2.5 X 105/mlZ A
£ 3% HZA7] & SFM (serum free media Daihan
Science, Korea)Z L A|5}o] 24A] 7k QHASIA| FTh. A Z o
ZOUE o] 2ZEL =TH(0, 25, 50, 100, 150, 200 pg/
mhE 24417t A5Gt §hg-o] Etk A2 ui#] 100 pl
T MTS A2 10 pl# F7Fsto] 3A17F 3 490 nmof| A &
T 5 =43} At (FilterMax F5 Multi-Mode microplate
reader, USA).

AZAME S &3

Apoptosis©] 2J8t A|ZAPE %S =742 annexin V/FITC-PI
staining kit (Biovision, USA)E ©]|&3}o] &A 34t 6-
well plateo] 2.5 x 10°mlZ N|EZE 3% HZA|7] & SFM

http://dx.doi.org/10.48022/mbl.2102.02009

(serum free media)Z A5}t 24A|7F QHASIA| FT). 25
YR 9 2285 =5H(0, 50, 150, 200 pg/m)E Y11
15A17E HESAI Rt N 25 345t 1 x PBSE Aol &
70% S22 3057 A3} T} 1 X binding bufferof £
S5 Al Z ]| annexin V/FITC-PI A|9FS o] 3027t o] &
& ZolA BESAIZ1L A2 20 plE 3§ &tolE A
o]l A 3}5lo] Cellometer K2 74| (Nexelom bioscience,
USAE S48t

NzF7] 34

ZYUE o FE2E gt AlZF7)0l vAe FFL cell
cycle kit (Biovision)S ©]-&3}o] A3} . 6-well plate]
2.5 x 10°mlE N ZZ 315 2271 & SFM (serum free
media)2 WAL 24A17F PFSAFATH ZHUR 9 25
E2 =53(0, 50, 150, 200 pg/mDE Y1 1547k §RSAIH
th AlZE 1 x PBSE 2§ A oYL trypsin/EDTAE ©]-&
3t 3|3kt A= 1 x cell cycle assay (CCA) buffer
2 oA AW 70% o E 3087 LA H T g "
Al zof PI AJoFZ& A 2|5t DNAE 30&7F GA 5o Al
Hool 20 nlE £eto| = M of & 3}51o] Cellometer K2 7
H](Nexelom bioscience)Z &4 3} th.

Reverse transcription-polymerase chain reaction (RT-
PCR) 573

AlZArE 9] el 2ot wE Bl mRNAY =22
RT-PCR< ©]&3lo] 243514t} 6-well plated]] 2.5 x 10%
mlZ NEZE 3% H&ZA|7] & SFM (serum free media)2
WAEF 24A17F SHABAF T SV Y FEES FE
(0, 50, 150, 200 pg/ml)Z Y1 24A| 7 WA A AEE
3431t AlEZ] 1 mle] Trizol A2F(Ambion, USA)E
7bste] 1087k HRSA]7]1 2 200 plo] SEELES H7}sto]

+ 7t o2 3 A EE501E ¥ 14,000 xg2 1587k
A& st 459 B2 A MEE AFTLE &7
500 pléf o] AZEHEE 4o 1027 A BHE & 9
}o] of@ o] pellet AT}, 40 pl¢] DEPC-DWE
pellet& =] & RNA 1 nl & 532 243519 AccuPower
RT Premix kit (Bioneer, Korea)E ©|-&3}l%] cDNAZ 34
3}l AccuPower Taq PCR Premix kit (Bioneer)®} &H| %
B2l Zalo]w (Bax, Bak, Bel-2, Bel-xL)yS A7}l PCRE
+33tth PCRo| £ Flol= EtBro] H7He 1.5% opr7}
22 Ao &7 o|ux EA AX|(Davinch-K Imaging
System, Korea)= Z15 43}t

N

SAA

2 Q79 RE AP 33 o)y NrEstel B £

=7
RLERR Y



A% Fogs Y S0 BAS 4L Student's
trtestE ol §31] pvalue® F3hol AFBAL, p<0.05,
p<0.01, p<0.001 o|3FQ] Zf- *, ** ***=2 R7|s}th.

2R 9 2220] SIAE AGSS) ZA0] Tl AE 33
2 20| ST AGS Ao 1A= 9T

Cell viability (% of control)
=
=]
*
*
*

0
P, strobilacea (ng/mL) 0 25

7]
=}

100

150 200
Fig. 1. Cell viability of AGS cells by MTS assay. The cells were
treated with PSE for 24 h and added with MTS solution for 3 h.
Significant evaluation was indicated from control by t-test
(*p < 0.05, **p < 0.01, **p < 0.001).
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Fig. 2. Apoptotic activity of AGS cells by annexin V/FITC-PI stain. The cells were treated with PSE (0, 50, 150, and 200 pg/ml)
for 15 h, and stained with annexin V/FITC-PI solution for 0.5 h. (A) The cells were determined by cellometer K2. (B) and (C) Percent
of early, late and total apoptosis was indicated using bar charts. Significant evaluation was indicated from control by t-test (*p < 0.05,

**p < 0,01, **p < 0.001, n = 6).
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Fig. 3. Cell cycle analysis in AGS cells by PI stain. The cells were treated with PSE (0, 50, 150, and 200 pg/ml) for 15 h, fixed in 70%

ethanol, and stained with Pl solution for 0.5 h.
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Fig. 4. mRNA level analysis in AGS cells treated with P.
strobilacea extract (0, 50, 150, and 200 pg/ml). And, density
of mRNA band was expressed as a value compared to the con-
trol. Significant evaluation was indicated from control by t-test
(*p < 0.05, **p < 0.01, **p < 0.001, n = 3).
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