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Inhibitory Effects of Corilagin on Human Lung Cancer Cell A549 and the
Underlying Mechanism
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2Clinical Medicine, School of Basic Medicine, Jinan University, Guangzhou 510632, China,
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Abstract  The aim of this study was to explore the influences of corilagin on the apoptosis of A549 cells and the
underlying action mechanism. The cell viability of A549 cells was detected by CCK-8 assay kit. The apoptosis was ana-
lyzed by flow cytometry. The mitochondrial membrane potential was detected by JC-1 assay kit. The expression levels
of apoptotic proteins (bax, bcl-2, cleaved-caspase-3 and cleaved-PARP) were detected by Western blot. The ROS levels
were evaluated by DCFH-DA probe labeling. The results showed that corilagin dose-dependently inhibited cell viability,
and it could up-regulate bax and down-regulate bcl-2. Then, mitochondrial membrane potential was damaged, and the
formation of active cleaved-caspase-3 and cleaved-PARP were promoted, finally inducing apoptosis of A549 cells. NAC
(a ROS scavenger) could obviously reverse corilagin-induced apoptosis. Therefore, corilagin may induce the apoptosis of
human lung cancer A549 cells by regulating intracellular ROS levels.

Keywords corilagin; reactive oxygen; apoptosis; human lung cancer cell A549; bax/bcl-2; cleaved-caspase-3

ke H 39: 2020-04-16 2% H: 2020-06-15

TR BARRHEE R G GHE S 2017A030313782) M1 448 BRI RIHEHE S 2016ZC0041) %3 B ¥

*EIEE . Tel: 13450264639, E-mail: zhagingbb@sina.com

Received: April 16, 2020 Accepted: June 15,2020

This work was supported by Natural Science Foundation of Guangdong Province (Grant No.2017A030313782) and Guangdong Science and Technology Plan (Grant
No.2016ZC0041)

*Corresponding author. Tel: +86-13450264639, E-mail: zhagingbb@sina.com

URL: http://www.cjcb.org/arts.asp?id=5329



TS A LR U0t N s 20 A 549 FK 4 AR FH K LA BIF 5

1539

it e o A b S B ) e 2 — e FE I,
it e R RE AR KA T R R R 2 —. B H AT vk,
Jiti e (R B T2 2 I 6/1 000, 7 o ] i A e A AH DG BE
ToHI/5BLER HAT, PR 2097 BURYT
FIEE )R 7 2 Mt e 1 2 2096 97 07 30, A2 iR 97 /2
it VR 7 B E e SRR Y. {EL R B ALY 254 AR
BAGURAERAE M, EHERRIE AR, 72K
W SRR, B BN 25 SRR IR b 24 B
G FE R TR 5 R AR — LR R ORVE, N
TR Uk Y — KA

f] HLL 5T (corilagin) i — i M RO 25 B AE ) o
SEHUH) 2 By BT IR, B 2 R AR W) R 24 B A
ER, BFEHmE. . PR, PRIAG. B%
H PUBEIMAE D DIAERT SR, ] B4y 5t 7E i e
BT BV AE BRI o A E R AT DA I i
AN T b PR B4 2% Al 248 60 A5 5 368 B SR A A s 24 L ) A2
K, BB WL e AR SR . T HoAT B
IR I R 9D B T Y A S IB3- 140 IL-
8(interleukin-8). MCP1(monocyte chemotactic protein
1)1 RANTES(regulated upon activation normal T cell
expressed andsecreted factor) [ 73 W , 33 177 &l 25 12 93
BERAESL ™o G380, A B 5 AT o L T 5 S
78 Smad(signal transduction molecule)A HE i 7Y
ERK/AKT(extracellular signal-regulated kinase/protein
kinase B)IE B [0 , A1) Frb 78 240 B g 15 1
BeA, WA FARIE , ] LR O 75 S A0 E
5 A ) T 6 A T 490 o) L T 4 L B A T, DA
J% it PI3K/Akt(phosphatidylinositol 3-kinase/protein
kinase B)f& 51755 NI B O R AN A375 K LT
oA LG MY BRI H Ay 5 B P S5 2 3
SN, B H AR il 4 o iR R AR A
B ATE 2 BRI, AT TSGR AR LR 500)
N i 4 1S ASAOMEFA I SAMA , DL e 75 id i 1 475
BRIARIE T ASAOAH I & AL A T T R SE UM E AT,
DA HAE R 67 R o

1 MRERE
L1 SCEEMFHY

Jiti i 4 e AS54904 Fl ATCC(American Type
Culture Collection). fif B4 57 (corilagin)J¥y F| Sigma-
AldrichA#] . SIIEFREE . G2 i . BERR &6 2%
2L 7K (phosphate buffered saline, PBS) E Thermo

Fisher/A 7], — FELIEAN (dimethyl sulfoxide, DMSO)
4 Hl Sigma-Aldrich/A ] . Anti-bax-antibody- anti-bcl-
2-antibody- anti-cleaved-caspase-3-antibody. anti-PARP-
antibody . anti-B-actin-antibody LA &t HRP-linked goat anti-
rabbit IgGI4 I CST/A 7] o CCK-84H i A6 MR 71 &5
W HAFRAALSAE T % 1 5 BRI N- 2.8k -L-
b R (V-Acetyl-L-cysteine, NAC)I [ 28 7K
HEFEARGIR AT . UM T: (Annexin-V/PIXUHL )Hs:
MG JC-1Zbn A I s A A 77 B0 B it
DAY AR AT .
1.2 ZpEIE MR

W N2 ASA9FM T~ 96 LIk 1, i 9% ;
FH ] B4 5 AR P24 hiki48 b, FLBRHHAERFLINA10 L
CCK-8iif T 37 °Citk— Al 1 h, B TEgbrf b T
490 nmif &K T I EROGEDME)Hd 5= HrEdE .
1.3 HARRE TN

VNIt 40 AL ASA9FE R T 6F LR 252Kk, Al A B
1550~ 100+ 150 pmol-L )ALFEZH I 24 h, ¥4 PBST:
2R, #2345 F Annexin-VAE %5 NI & 15 min; 2R )5 2%
Annexin-VILi, K41 T PIGE % & S min; i J5iE
IR A M A B A TR, FF AT HE R AT
1.4 SRR PR R RLAG

Y ASAOA M T 6FLAR, S, AT HL R e
(150 pmol-L )Ab P24 h, K FHIC-146H 44 55 o A7 A6
N7 e W A S ) 24 L P 2R A (P R LT o
ILEICA ATCSSPS8 & i 4 H, I H LeicaZy #r 4/
BEAT 3BT F e e
1.5 SRRRENZRAG M

W AS494H M RERN T 6L, IS, HIRT LR 5
(50 100 150 pmol-L")Ab3H 24 h, $EEL4H M () B R
1, FFXT AR AR () B AT E &5 B S i SDS-
PAGEHLUKR 70 B, B e ke BRI e
#2 Z=PVDFJE I, N RIS IR (730 mL-L FBSAHI
1 mL-L™" Tween-20)3 4] 1 h; S8 M —HiE T4 °CREIK
ARG 2R, AP SR A 1 by SEn
N RACHIAT B LR R
1.6 ROSZKFE4a

W ASA9GH M 18 >4 Lu A7) 2 2 FE AN T 6 LAR
B e, RSV AEUE R (NAC, 5 mmol- L)AL
FEECAIINACAR T h, S8 )5 FIAT BL R 57 (150 pmol-L™)
AbFE 24 h, SR PSR U5R) 6 -DCFH-D AV Al
AL J A0 0 PN P95 P 45 (reactive oxygen species, ROS)



1540

WL -

IR, d i i I A AR AT 3 B D S
1.7 Git5a9Hh

SEI6 K K H GraphPad Prism 5.0 fF3E47 .
R J7 2501, DAME HhRiE 2 (vts) R, Z 4R L
BCK H Tukey R 46, P42 (8K FH efE 56, P<0.05% 7R
R BAGI R .

2 R
2.1 FIBRFIFSAS49MAE L S MAETS

TEAW T, WIETARR, AT AL BEAS49
4 24 hBk48 hi, KA LR 5T Be % B 4] AS49
YU, JE R AR . S 4, #id Annexin-
V/PLUG 5 , i Al AR I 25 R 7R, 5556 B ZELAH
EE, T LR 5T A B St B ) 5 S A e 4
M AS49 % A AU T (Annexin-V*/PI" LA & Annexin-V'/
PI)(E 1B). VL EWFFLSE SR BN, fof BLHL S Re A 2
Hu ] ASAOZN B s PR 5 HLis S A i Tk Az
2.2 19 B R HUBEAS49 4 B o £ KK R 14
TiRE

AHICHIE Fo s , A B 47 mt RS 75 5 01 Sl 5 2,

i A0 B 2 R 1 e L BB B I 2 T s 40 e 4 9
TR 10 T AR T WL B AR R AR A i
REITZAREE . B, FARE 7 RR &S
AJ DL 457 4 2 b Ak o g A A T H
2, JIE JC- VAR ks Wl S b A et i, 45 2R
71N, W] EL R T R A 2R AR i FRLA (] 2AFNE 2B)
2Rk, B0 TR B U ASA9ZH I I T AR R
FRIAI52m, fFEbax. bel-2. cleaved-caspase-3 LA
M cleaved-PARP. Western blot#h B ¥ s, #a] B 37 52 fig
% WY b b bax ()2 5E IF T A T 46 L E bel-2
HIZIE (B 2A~E 2C). [FIlT, o] BLp7 m b EE R i e it
U T AT B A caspase-3 i1 L B I BG4 1
cleaved-caspase-3, {1 Jifi 5 AT FH R 5 I — 1R —
124 5 A 1 [poly(ADP-ribose) polymerase, PARP][F] 4
e TIHE I R A WS 1 1 cleaved-PARP, bR
THT- IR 0 B Sh(E2A  ERDFIERE). BL 4 e,
A BB 4l sk S5 AR bax B IR b A M TTT 15 5 AS4941
KA.
2.3 M ERF EIFAROSKFIFSMEAT
PLERFFER B, ROSKT T Ml N 15 5 % 5 DA I 4

(A) 120 - 24h 120 - 48h
- 90 4 < 901
é N
= i S 60
A
> =
— [
8 304 “ 304
0 0-
0 125 25 50 100 150 200 0 125 25 50 100 150 200
Cor /umol-L™! Cor /pmol-L™
(B) Vehicle Cor 50 Cor 100 Cor 150
10'31.78% 1.07%|  10°43.51% 3.12% |  10°15.84% 9.41%|  10°43.57% 29.30%
10%4 10° 4 10°4 10°
1024 102 1024 102+
— [10'3 10"+ 10'1 : 10'
= ; ; 3
100 95.5'0%, o wl.ﬁs% 100 so.sloolA] . .1.2'57.% 100 69.9'5% '}4.8(?" 100 40.@3:% . '%6.50"V
100 10" 10> 10° 10* 10° 10" 10> 10° 10* 10° 100 10° 10° 10° 10° 100 10> 10° 10°

Annexin V

A: CCK-8H6 41135 #:; B: Annexin-V-FITC/PIXU ik M T Cor: corilagin.
A: cell viability was analyzed using CCK-8 assay; B: Annexin-V-FITC/PI double staining was used to detect cell apoptosis. Cor: corilagin.
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Fig.1 Corilagin induces the apoptosis of human lung cancer cell A549
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As B JC- VR IR SAS I AR R B AL C: Western bloth i 20 I 2 i i 20 I A 724 5% 8 1 I RRIK KT D~Ge I TS B 1 R IK K1
[KIIKE G5t . Cor: corilaging ns.: TLEEMZE R . n=3; *P<0.05, **P<0.01, ***P<0.001, 57T HL37 5{AR I A LE o

A,B: the mitochondrial membrane potential was determined by JC-1 detection kit; C: Western blot was used to assess the expression levels of apoptotic
proteins in cell lysates; D-G: the relative gray values of apoptotic proteins were quantified. Cor: corilagin; n.s.: no significant difference. n=3; *P<0.05,
**P<0.01, ***P<0.001 compared with Cor untreated group.
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Fig.2 Corilagin affects the expression of apoptotic proteins in human lung cancer cell A549
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Annexin-V
A: DCFH-DAFREF bR A I AS494H i AROS/KF; B: CCK-8K M A TR ME; C: Western bloths I 4H AL # R Hbax Fbel - 23R A 7K o =" RIRA

g, “+ LRI H; D: Annexin-V-FITC/PIXU LA AN LANNI I 120 n=3; **P<0.01, NAC-+H] T4 AL FRLH v ] B4 58 S b 4 ; Cor:
corilagin.
A: the ROS levels in A549 cells were measured by DCFH-DA probe labeling; B: cytotoxicity was detected by CCK-8 assay; C: Western blot was used

to assess the expression levels of bax and bcl-2 in cell lysates. “—” represents no medicine, and “+” represents adding medicine; D: Annexin-V-FITC/PI
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double staining was used to detect cell apoptosis. n=3; **P<0.01, NAC+Cor group vs Cor treatment group; Cor: corilagin.
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Fig.3 NAC inhibits corilagin-induced apoptosis in human lung cancer cell A549
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