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i E. KRB MTT E4n 4 £ 58 E 99 (Veronica ciliata Fisch. ) T B8 T 85 32 B 4 (ethyl ace-
tate extract, VEAE) 3} &4 R F] Jﬁélﬂﬂﬁ(ASZLf) Hela, U20S, MCF-7 #= SMMC-7721) & 3% 74
EAER , Rk ks VEAE &R mie, % —F iz A DAPI # & . Annexin V/PI & &
# X% % PCR(qRT-PCR) % X LA M%) . MTT & R 2+, VEAE I £ 4% J& 29 0 69 38 74
BRI AR R SF ZILE ) fe A R AL, P 2 MCF-7 fm e e dp 5048 A s A B 5%, &
48 h B 1 1C, A 3] |4k, A 63.42+0. 19 pg/mL; DAPI % % #2 Annexin V/Pl s 24 B X
I, VEAE %22 MCF-7 @ fJG , 28 R 4 4 T ) , B = 28 i 04 3% 38 m , A3 JE 2089 5. 00 %6 k5t
%) 47.45% ;qRT-PCR % % %9 ; VEAE 42 MCF-7 9 jo )6 , A = A B Caspase 3, Caspase9
Fo Bax #5943k Lif A AR Bel-2 #9455 T, Gk VEAE #e 374 & 20 jo 69 36 54 .
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Study on anti-cancer activity and mechanism of ethyl acetate

extract from Veronica ciliata Fisch.

SHU Yue-Yue', LU Qiu-Xia', SUN Yi-Ran', LI Yu?, CHEN Fang', TANG Lin'
(1. College of Life Sciences, Sichuan University, Chengdu 610064, China;
2. Institute of New Energy and Low-Carbon Technology, Sichuan University, Chengdu 610207, China)

Abstract: This study utilized the MTT assay to detect the effect of Veronica ciliata Fisch. ethyl acetate
extract (VEAE) on the proliferation of different cancer cells (A549, Hela, U20S, MCF-7, SMMC-
7721) and select the most sensitive cells. Furthermore, the mechanism of VEAE inhibiting cancer cells
proliferation was measured by DAPI staining, Annexin-V/PI staining and quantitative real-time PCR.
MTT assay showed that the proliferation of five cancer cells were gradually suppressed with the increas-
ing of concentration and treatment time of VEAE. And VEAE exhibited the strongest inhibitory effect
on MCF-7 cells, and 1C50 of VEAE reached to minimum as 63. 4240. 19 ug/mlL. Further studies by
DAPI staining and Annexin-V/PI staining showed that after treatment of MCF-7 cells with VEAE, cell
shrinkage and turn round, the ratios of apoptotic cells increased from 5. 00% (control group) to 47.45%

with the increasing of concentration of VEAE, Quantitative real-time PCR showed that VEAE could

W is BHI: 2017-09-06

E£TH: BXAARFEES (31570351

TEE® N FFHBLA993—), FHEKEm A, Wit BF5E 7 Y KA =), E-mail: shuyueyue888@163. com
BIRAEE . B, E-mail:chenfang@scu. edu. cn



1098 Wl K FROEARFF ) % 55 %

promote the expression of Caspase 3, Caspase9, Bax genes and inhibit the expression of Bcl-2 gene. It

indicated that VEAE could inhibit cells proliferation and induce cells apoptosis. The mechanism may be

associated with the expression of apoptosis related genes.
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2 B YEYEY] (Veronica ciliata Fisch. ) , i 245
ZEMAENET R XS R AR A
F2FE AT A TR VY B A DX, LG U I P R A b
SR Ry — R I B R R 25 4, T 2 R
24075 b BAT T AR EE R XA 6 Y IR e
TR BT, R N R A ) b TR U A A
PR T VA3 Y 53 b A SCHR i 3E AT B BN
LR SR H HUY) v ) 32 8 B4 Ay A 04 Tk i T 2R
Ik ARy — R BA ) AR A Y A
ASONT T 22 1 175 5 1) /) B2k 40 0 A ) S 8 4
YEF FEUIE Jr 1 A & 45 5 B A AE S 2
SRR L 2 B U YN LR £ TR 2 ) B BR s Tk
5246 & P fk B 2 3 ) HepG2 41 Ha (¥ 1 58
1B B w0 AT 6 PE AT S AR T HepG2 40,
T AR BN R £ TR 4 U 1 Bt i
TGP AT HEF B N LR £ TR 38 U Ak 33
T i 230 L R 25 EC 6T g 400 i 1 5 N 0 T R S L O
Xof HAT s L HE AT 00 A8 4R

2 MBERFE

2.1 ##l
2.1.1 zmpekk AN AS49, N E SR 40 i

Hela, A5 A8 40 i1 U20S, A LI 9 44 is MCF-7,
D98 40 s SMMC-7721 iy DU J1| Kk 2% 46 75 B B
Pt

2.1.2 #HamBiXA FBEENTHEETINATY
FHORL 24 ] 28 DU R 27 AR i Bk 27 2 B 11 33 R 804 2
ENA BB MTT, — H I (DMSO) (£
[ Sigma 2y A 5 i 4 L3 = A DMEM 85 75 .
PBS(Z[E Hyclone 24 ) ; [ & (1 f§ . X\ 4T . DAPI
YR PLoe e FE M AR (L REF R A R A
A s Annexin V/PI I8 724 03 577 & (FF 5 i ME
AR A B ED s 4B RNA 2 BUL 5 & (T
IR A YRR A BR A FDD s PCR TR L3 3%
RA & CEEY TEARAFD.

2.1.3 ME CO B FRA g ) o B AU A
FRA ] HF90) s A9 % 4 (g Sy W B2 AU 3R A

B> w] s HF safe-1200LC) 5 {818 2¢ % 1 i 8% ( H A%
Olympus 2\ @), IX71); [ FriY (3£ Molecular
Devices 227l » SoftMax Pro5); it ¢ 40 g 4% (3% [H
BD A 5] ,FACScalibur) ; Real-Time PCR {¥ (5
Bio-Rad /& 7] ,CEX-96).

2.2 /&

2.2.1 SFEBEM B TEBERDGH LS R
SEBEENTHRETHAH 957 LB 24 h,
b U8 TR AR S O A LB VIR s K T R K
AT L 2 £ TR 26 L, T A% R & TR 2 JURH
22Ul e T A A5 B IR R R iR R ] B AR (DM-
SO ¥ ik e il BV B2 2 2 X 10° pg/mL By B W
#% H.

2.2.2 mRA WM T 25 om® 40 M E 5
R B 10 26 iR 4 13 1 %0 BT ) = B DMEM
BEFRWAE 37°C 500 1 CO, 55 3757 b 55 3%, 75 40 i
W BE A R il A 90 26 A2 A I R AR (g T kAL
(AR 230 N

2.2.3 MTT sk#n VEAE s} 2 #638 58 37 4) 09 %
e OAD T EA R I B A0 M FH R R 1 B AR S
B 1< 10" A4S /mIL (1 20 i 2 W HE Fh T 96 fL AR
A fL 100 L, BT 37°C,5% B CO, 85 3: 48 h i
F% 12 h 5 KBRES IR IAET 6 1 &5 A AN 6] ik B
VEAE(50, 100, 200, 400, 600, 800 pg/mL) Ay
TG 1ML 75 55 3% W 75 BEBA M X B4 CASJn VEAE i in
A5 JC L 35 3R W0 RN 25 X B O 4t A, oAt
KU SETHAFD HAHESR 5 BIL, /0 51H5 5% 24 h
48 hj5 . LA 20 pL MTT. 4k 55 4 h,
B B & fL A 150 L. DMSO. 4 % 10
min, TEFARAL EDE 490 nm b @y W6 B, 5256 &
3. M =[1-(E5 4 OD-%5 FH4H OD) /(X
M4 OD-25 40 OD) X100 %.

2.2.4 DAPIL & emmie A=A FEN
A T X6 5 A K S0 A 20 P L FH TR 1 O A S D R
1X10°4>/mL By 540 M8 W 4D T & w5 3 A iy 6
fLtk b AL 2 mL, 8 T 37°C, 5% 1 CO, B 54
R SR 12 h g REREG IR I ACHT & 1 & A AN A
W VEAE(50, 100, 200, 400, 600 pg/mL) JG
LT 355 95 W » 5 12 B X6 BEAL N A 55 1 TG 1M 7 355 ¢
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A ABL, . BBME L BN T LR G R E SR LA R 1099

WIHEFR 48 h 5 2 L3 9% R HEFR WL 1] PBS Tk
W1 4% 2 B EEE E 30 min, A PBS k% 3
WA 10 pg/mL 9 DAPT ¥ s L e (4 10
min, W 5 DAPI Ze ¥ . A PBS ¥E% 2 IR, B IX 3
min, B TR A2 G R 0 S v 50 & L 7 18]
H O WU TSR A L
2.2.5 Annexin V/PI & & E#4mmie B — H
Qb T 5 A0 Y 20 TR 1R A A S
X10°AS/mL (BN i B W 4 T 6 LA, AL
2mL, 8T 37°C.500 8 CO, ¥ A HE 5% 12 h
J5 s EBREEFRW A B S A AR E VEAE
(20, 80, 100 pg/mL) Ay JC L 1 55 % W, 75 BB 1
Xof BN A5 B TC LT 85 FR WA R A8 h JE L 4k
Bigr e LR SR 0 PBS e 1 Wk W 4i i
Annexin V/PT 4% 4, ] i =X 240 M A4S 0 40 A
To#,
2.2.6 qRT-PCR #& ® Bcl2, Bax, Caspase 3,
Caspase9 mRNA o &k HOab F X804 K 5109
20, Y IR 2R 1 AL S S5 <107 Ay /mLL iy B
20 M= RN T 6 LAl AR AL 2 mLL BT 37 °C
SUH COBEFEM ISR 12 h )5, KBREF IR
A B B & A A R W E VEAE (50, 100,
200 pg/mL) WTE IMLYE B 37 W, 73 B 991 X5 R 41
NG R TCMEHFRWIETR 24 b5 &b . &
AR W, T RNA 2 050 & 42 BOE RNA 5 2 5%
S cDNAL LA Bractin AE g P 2 i 47 29¢ 6 & &
PCR #all. qRT-PCR 5 ¥ W% 1.
%1 qRT-PCR3|¥EF
Tab.1 Primers for qRT-PCR

Exis B (5" —>3")
Bcl-2-F GTGGATGACTGAGTACCTGAAC
Bcl-2-R CTTCACTTGTGGCCCAGATAG
Bax-F GTTGTCGCCCTTTTCTACTTTG
Bax-R GGACATCAGTCGCTTCAGTG
Caspase-3-F GGATGGGTGCTATTGTGAGG

Caspase-3-R TGGGATTTCAAGGCGACG

Caspase-9-F AGAGATTCGCAAACCAGAGG
Caspase-9-R CACGGCAGAAGTTCACATTG
Bractin-F ACCACACCTTCTACAATGAGC
Bractin-R GCGTACAGGGATAG CACAG
2.2.7 % FHiEk R SPSS 17. 0 HHEITS

2T B o s 3R R SR R 7 2250 W7
AT ] L8, LA P<<0. 05 R 22 5% B A 512

3 ERERWH

3.1 VEAE X} 7 [5] 2 40 B & 58 40 1 8 22 i

Stk 5T VEAE X /N [R)Ji 41 A 3% 58 30 ) 58 7 (%)
SRS P U W)V B i VEAE X9 40 it 3 17 40 31
I JFE 1 5 o 2L DL 26 X VEAE S 50U
RN, 25 R WK 2. 3. KRR R VEAE 43 5l 4E
AT A549, Hela, U20S, MCF-7 f1 SMMC-7721
T AN A 24 b F0 48 b, H 40 0 i 2 2 B A0
5 VT BZH AR LY | B 5 245 4 W B8 S Ak B[R] ) 3
JOIT o 240 i 155 5 00 ) 25 2% 4 4G 0. F T 4 2 A 0
55 25 W) Uk JBE 8 6 BBURE AR S 1 O R e 4 i 3 4
il 25 5 A0 N 1) 245 4 ik B 1) R BI04 oS R AT LR Il I
MG AR, 2 1 VEAE X 9 40 M (4 2 300 41 vk
BE(ICs,). Z5F 038 4, ) IC. (1T LA 4 VEAE
X MCE-7 2 it % 3 58 400 1/ ] 20 7 g JLAh 4
JifL . B e B MCF-7 40 M 3547 5 820 5%.

% 4 VEAE X RE®EHEME 1C;
Tab. 4 1C;, of VEAE on different cancer cells

1C5) (pg/mL)
g 24 h 48 h
A549 231.66+0. 39 144, 37+0.29
Hela 501. 74+0. 56 409. 18+0. 53
U20S 199.73=+0. 47 110.82+0. 23
MCF-7 101. 30+0. 32 63.4240.19
SMMC-7721 277. 46+0. 27 151. 60+0. 38

3.2 VEAE X} MCF-7 A7 %5 B 22 1

AT VEAE S 48 i JE 25 19 52 ) » AN [a) vie 2
) VEAE b3 MCF-7 40 g 48 h, % DAPI L0, 1E5¢
I T UL T AL B X B 4 A i 5 (B O A
B , A A% R 25 56 3%, 52 18 50 i i .20 T AR
[) v B 25 ) A B, 5 B o B A A L, 40 B 3 2 T

GASTS N K 20 PO AZ A /]N e 0 5T 0 PR SR AR Uk
£ IR PR S A R R 5 A R
FAICH T /MA , HL B2 25 49 B 00 35 0 o e 45 TR
I W 1) 20 B A H B (& D).
3.3 VEAE Xt MCF-7 408 T B &

F T A VEAE J2& 75 3 5 175 5 40 ff 05
T2k K EPUEAE R R Annexin V/PT X e 32 %F
AEHSE VEAE 5 MCF-7 41 i 8 7 i 7K 3F g
1T T A 45 5 018 2, VEAE b3 MCF-7 4 jitg 48
h J& » B A 4 i g8 7%k 5. 00% . VEAE &b
THLZH 230 JY it e 5 7% 165 fm S U 9 T G S O T Y 4
L5 R % T 3 0. 40 O T R 43 5 18, 9504,
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29.85%,47. 45% , X £ W] VEAE fEif 5 MCF-7 7R Y (e R e = 5 Al W o AU 7o o LI R
g & A R T, HOELA WOE AR E. k. VEAE L.

{1 VEAE &2 48 h 3y MCF-7 2a je 7% & %9 % v (X 200)
A MY ;B 50 pg/mL; C: 100 pg/mlL; D: 200 pg/mlL; E: 400 pg/mL; F: 600 pg/mL
Hg.1 The effect of morphology in MCF-7 cells after treated with VEAE for 48 h(X200)
A: Negative control; B: 50 pg/mL; C: 100 pg/mL; D: 200 pg/mL; E: 400 pg/mL; F: 600 pg/mL

%2 VEAE{ER TEMM 24 h XF 40 B 38 58 B0 $P &1 4 A

Tab. 2 Inhibition effect on the proliferation of different cancer cells after treated with VEAE for 24 h

VEAE ik £ 24 h W F )

(pg/mL) A549 Hela U208 MCF-7 SMMC-7721

BH A X ] 0.00=x0. 00 0.00=£0. 00 0.00=£0. 00 0.00=£0. 00 0.00+£0. 00
50 4.25+1.07 1.04£0. 42 11.56+£1.17 38.0141.02 9.05+1.68
100 20.85+1.41 2.614+0.58 31.51+4.76 47.17+2.02* 11.58+0.57
200 55.7841.33* 7.09%0.95 38.88+0.94" 56.7940.72" " 27.0840. 54"
400 64.674+0.77" 25.0740.93" 69.44+0.84" " 96.6940.62" % 54.83+0.83" "
600 80.0140.87* 62.37+1. 88" 85.994+0.76" " 99.684+0.17" 88.16+0.60" "
800 90.3740.27* 85.66+1, 17"~ 98.31+0.37" " 99.4840.23" % 97.3940.35" "

* R G X A AR L P<<0. 055 * * IR 5 MR AT L P<<0. 01(F 3 [@D)

% indicate P value<<0. 05 compared with negative control; * * indicate P value<<0. 01 compared with negative control (The same with tab. 3)

%3 VEAE/ER TEMA 48 h 3t A MG E A HD #1416 A

Tab. 3 Inhibition effect on the proliferation of different cancer cells after treated with VEAE for 48 h

VEAE & J&# 48 h i =R ()

(pg/mL) A549 Hela U208 MCEF-7 SMMC-7721

B 1 Xt iR 0.00=x0. 00 0.00+£0. 00 0.00+£0. 00 0.00+0. 00 0.0040. 00
50 9.46+1.70 5.2940.10 38.07+0.84~ 45.15+1.11* 23.4140.58"
100 31.904+0.80* 6.684+0.10 43.99+1.71* 64.12+0.78* 29.58+0. 46"
200 71.87+1.06" * 9.6840. 88 55.12+1, 02" 84.0240.59" 44.80+1.71"
400 82.56+0, 22" * 42.20+2. 23" 95.32+0.47" " 99.11+0.20" * 77.8740.53" "
600 94.72+40.29" * 71.04+2.05% * 97.88+0.40" * 99. 4940, 14~ * 98.9340. 13"

800 98.2840.34* % 87.63+1.81*~ 98.85+0.18"* 99.86+0.05" " 99.3340.41 *~
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A ABL, . BAME L EEN TR BRI RBEEERLIH TR 1101

3.4 VEAE Xt MCF-7 ¢fffl Bax, Bcl-2, Caspase
3,Caspase-9 mRNA 3% By &0
MFGE VEAE 55 MCF-7 40 a8 1= i MLl
% H qRT-PCR #:9ll 7 VEAE 438 24 h J5 . MCE-
7 W Bax, Bel-2, Caspase 3, Caspase9 mR-
NA Rk 2. 45 R WK 3, il VEAE 4k 3
MCF-7 i J5 R W T2 3 A Caspase3, Caspase

A oo a2 B 3o Q2
0.023% 454% 0.371% 180%

FL2-H
=
L
FL2-H

C 10t o Q2 D 10t o Q2

FL1-H: Annexin-V FITC FL1-H: Annexin-V FITC

9, Bax mRNA 3% 1k Bl i & 1) 34 i 22 L4, 24
WL IR F) 100 pg/mlL B}, 3%k 5 5 B PE X IR 20
AT 325 5 (P<C0. 05) ; Y 2 vk B K F 100
pg/mL J5 55 B Pk R 20 A L, B T3 [N Bel2
mRNA B Z W T H. X P12 KW VEAE 5%
MCF-7 20 M 1 32 20838 o b8 A2 08 12 2% R iy &
KRS

0.798% 287% 15.88% 44.9%

FL2-H
FL2-H

10° |89.4% 115% 10° J467% ] 255%
T ey e T :

o 3 ) 3
10 10 10 10 10 10 10 10 10 10

FL1-H: Annexin-V FITC FL1-H: Annexin-V FITC

B 2 VEAE 422 48 h xf MCF-7 28 fe. /A = % % "®
A:BAPEX BE4H s B: 20 pg/mL; C: 80 pg/mL; D: 100 pg/mL
Fig. 2 The effect of apoptosis in MCF-7 cells after treated with VEAE for 48 h
A Negative control; B: 20 pg/mL; C: 80 pg/mL; D: 100 pg/mL

NN TG R CHN
50 pg/mL
@g E3 100 pg/mL
® 200 pg/mL
<
Z 3
E N
\
N
N
MEISN
Bcl-2 Bax Caspase-3 Caspase-9
5t

B/ 3 VEAE 3+ MCF-7 %8 2 Bax, Bcl-2, Caspase
3, Caspase9 mRNA & ik ¢ %
* Fon HRAMEX AL P<<0.05; = = Fm 5
X B A L P<<0. 01

Fig. 3 The effect of VEAE on the expression of
Bax, Bel-2., Caspase 3, Caspase9 in MCF-
7 cells
% indicate P value<<0. 05 compared with negative
control; * % indicate P value<<0. 01 compared
with negative control
4 i .

SRR P9 A A R TR SR v T L B R4 T 2 e
B0 0 T R 4 B T R DAL 4 ] 988 4 N 49 B % fie
BE R T VA T 24 W VR R RE O B g
PREL R BB RENE S R R 256 T2
Foft 8% 24 &b J7 v AT B 5 E 22 3R W LR U B AT B
k. B TR £ TG £ B0 69 0 1 de vy A T 9 i
AT BRELEN LR LT 5 B b 31 1R i 20 0 . 3
i MTT 525 & B £ TR £ T 32 B RE A7 204 )
A549, Hela, U20S, MCF-7 & SMMC-7721 4ii iy

(34 B L 410 R ) Y 2 55 2« MCF-7>U20S> A549
>SMMC-7721>Hela, H % T MCF-7 4 Jifg i) 384
B AR B Ry 3 EL R A W B IR TR] ) ORS AK
. FHAS TR BE 1 TR < g 4 B b 3 MCEF-7 24
Jfl 48 h J5 , 28 DAPI % 44 5 & Bl MCF-7 41 i &
AR AR A S A A 4 A TR L G 0 5T v 4 SR AR i A
TSR AR BRI T 0N A A AR (3 R O TR AE L 30
WILF B B0 LR SRR U g 175 = MCF-7 41 g
KHWT, Annexin V/PI YLkt —F W iE T X
—4E 58 20, 80, 100 pg/mL ) 22 2 BE 2 B
AbFRAN M 48 h, Yo o f5 2 3 2 4n AR T & B G
2 EE B B s 0 B T R . R R
4T B SRR N TR TR 4 S ELAT 4 < 4 e
2 S 20 R T 4 A .

H RN b 25475 S a0 i P8 1~ )2 th 2 Rl 5L
Z 580 — A2 2RI AN T v
—RHNIEH W Caspase KM Bel-2 Rk I M
H1 p53 S L H 1 3635, Bel2 505 3L PR 78 455 141 40 g
AT h B A EEWMAEA . Bel-2 J& T Bel-2
FIWEMPLA T . Bax J& T Bel-2 ZEME T
B, NP R B VR R GRIT T RS
HER/EH . H B AEAE 5T R qRT-PCR £
W7 27 6 BB 9N TR SR 4 U Ak B MCF-7 248 Jfd
J& Bel-2, Bax mRNA (335, 25 5 & 8 K [F) ik
JE W) £F B B UEYN O TR TR U Ak B MCF-7 41 Jifd
24 h 5 2 W T 5K Bar mRNA By ik 0 E I
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PP T3 Bel-2 mRNA f 2 A Z# TR, X
R BN TR LBRHE I 5 5 MCF-7 4 iy
WT-5 Bel-2 1 Bax mRNA BFRiEAH L.

Bel-2 G805 76 40 M U8 T 1 S b AR A7 5 3 L iife
RAEVER] LT Caspase 85 F UG 5 7% W 7E T i & 4%
YERY. Caspase 43 F = K2 12 J5 h T Cap-
op- totic initiators) \JH T-#h47 A T (apoptotic exe-
cutioner-s) 1 % 4iE /1t 5 A 7 (inflammatory media-
tors) » # B T K R BL . Caspase-9 J& T i 72
Jt Bl PR -7 GO S vy Y L L RETE L E R BT
kA A RS AR IF RN A ECTE R R Caspase,
Caspase-3 J& T T #0147 A 7 76 UK ) B A F U5

AE H A 2 A E R 45 5 ReE A L L 41 i e
TR APATE D A S AR PR T R AR
Caspase-3 [ 1 1k /& 0d 7= 2 A K AT 33 B B 09 45
A Caspase-9 Wi fbJ5 i Caspase-3 AifA Bl
C 2K s 7 Ik R Bes DA T i A Caspase-3, 1 1k 1Y
Caspase-3 F- VAT I 1E Caspase2, 6, 8, 10 4§,
I #E Caspase 9 % Caspase-3 EANMIIH T- 14222
P TEAWF T RAT R gRT-PCR Kl 1 21 B %2 %
YN TR TR B EUY) Ak 3 S MCF-7 4 ffd v (3618‘1)(1%“3
I Caspase9 mRNA B iL, LR LWL L8R
T $2 B v JBE ) 380, Caspase-3 5 Caspase9 mR-
NA kK8 2 LH. iR BB EN L
2 C TR PO 32 22 2 ok LR ga T B By 3R A
V5 AR A R T DT A B BT ER R .

DL bW 5% UE W 2F 6 25 R 9 2R TR B L) XoF
To TP S A B 60 5 BE YA — s 8 AR BLXS
MCF-7 4 f 6% 0 1) 280 R 5 o S 3, LML) 32 22 2

3 Ao 45 5 0 U TR DG B PRI Y AR R SR L Sy
— WA B YR Y £TR £ TR 32 LY A0 A I3 B 9
IR s g &7

S % Lk
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