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Inhibition of luteoloside on proliferation of human esophageal carcinoma cell line
Ecal09 and its mechanism
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Abstract: Objective To investigate the inhibition of luteoloside on the proliferation of human esophageal carcinoma cell line Ecal09
and its mechanism. Methods MTT assay was used for detecting the influence of luteoloside at different concentration on the
proliferation of Ecal09. The morphological changes of cells were observed under inverted microscope. The cell cycle and apoptosis
were detected by flow cytometry. RT-PCR was used to detect the mRNA expression of cyclin D1, survivin, and c-myc genes. Results
The results of MTT assay showed different doses (80, 120, 160, 200, and 240 pmol/L) of luteoloside could inhibit the cell proliferation
of Ecal09 cells in a dose-response manner. Luteoloside could also change the morphological characteristics of cells, reduce the cell
size, and separate from peripheral cells. Treated with 240 pmol/L luteoloside, the cells were sprouting and some of them developed
multiple pseudopodia-like protrusions. Treated with luteoloside (160 and 240 umol/L), the cell cycle of Ecal09 cells was blocked in
G,/M phase and apoptosis was induced (P < 0.05). Compared with the control group, the gene expression of cyclin D1, survivin, and
c-myc was decreased after treated with 240 umol/L luteoloside for 48 h (P < 0.05). Conclusion Luteoloside could significantly
inhibit the proliferation of Ecal09 cells by changing the cell cycle and inducing the apoptosis. Moreover, it could decrease the mRNA
expression of relative genes.
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RBELRWEAAEAE . ARREA S HE AW S
W, BAPURAL. W RAGR EE2 R,
W EAPUMREAER, T i BGC-823 4 i1
UL, KRR AS49 A1MUPHME T Gy WIEA S
I NS AP N R R S PN = TN
Ecal09 40 34%a 4mbIfEH, JENGEEINH. 40
PR T A SGHE RT3k (1) 28 A 41 0 R LA LA,
IR — AR TR £ s 25 R AL S IR A
1
1.1 ZAm5i

ARBREAF (L5 MUST-12041703), JFE 04>
98%, S-FIRMERE (5-Fu, #t'5 F20121224), W%t
B IEAEY AT, RPMI-1640 555535, iGA- L3 |
Trizol, Gibco AT]); % 0.25% EDTA )52 A
T (DMSO). Annexin V-FITC/PI X441
MR TG S 0 R A AR, LR R
YIRS R A R A5 55— cDNA & X F &
BPH] PCR 9 #8386 514, bl T4 TR
ARIRFEAR A DY IEAEMEE (MTT), Sigma
N WERR ARG (PBS), uly i A A4 TR

HIRAF
1.2 “AfE
N EE BRI Ecal09 40U, b [E R} 2% Bt by 40
i PER AL
1.3 {4z5

RT—600 fifhr1%, Rayto 2275 IX51 18] B W%,
HZ Olympus 2> 7]; DSC—HX1 $iH#L, HA Sony
/AN T]; MCO—I15AC %4 CO, 5557#4, HA Sanyo A7,
2 ik
2.1 ‘HAEIES

Ecal09 4 kK& 5 10%5 25 L35 . 80 U/mL
A A 0.08 mg/mL 55 1) RPMI 1640 15775
W, T 37 C. MIURNERE . 5% CO, IS FRA R %,
2~3 d AR 1 IR, HOR A kA TS24
2.2 MTT A+ 40 A& 58 Fn 4l A iz S W 22

HON 24K I Ecal09 4H i, 28 JB v A0 fm i 4
B 5X10%mL, &AL 150 pL Bkl T 96 fLkk, 5%
I 24 h JG 5 BIEIRIL WL IR MRS R
Z1. 5-Fu (240 pmol/L) BH X i 4 FIAS [A] 9 FE A
FRELTF (20, 40, 80. 120. 160. 200. 240 pmol/L)
4, 9 5 ANEI, SHAAAMLE TN Y5
S PR ORI B M R AL 25 T 85 950D B 1 37 C.
5% CO, 4 R 58 9% 24 48, 72 h, B34 H A

fLEERA L LIEW, M PBS ¥E 118, BEFLINA S
mg/mL MTT 20 pL 4k2E555% 4 h, WK, HfL
I DMSO 150 pL, #<3% 10 min, 4> A 3hEEFRL
Kyl 490 nm &G (4D 18, L4 A KMk
., LRES 3K,

A0 AEACHIRZE = (4w — A 50 | A e

R4 MTT LI 45 R, EBUR B AL (80
pumol/L). 1 (160 umol/L). & (240 pmol/L) 3 4>
WREEHEAT JG 255

FEAN A2 BT Ecal09 4Rl T 6 FLARH, 5
24 h 40 EE S 4y A FH A5 04 804 160+ 240 pmol/L
KRBREAF R IR 48 h, (81 F WAMET P X
1000 4HMIERS, BASAHNURAE EIS .
2.3 AR AR A6 £ B JE) HA AN 4B B T

O 28 K 1940 B2, 45 0280160240 pmol/L
KBEAFR I 48 h, JREEgH1L, YgE 1X
108 ANi L, A PBS ¥ 1 7, 2 000 r/min 2
L5 min, A 70%ZLE 4 CHEH®K, BLITL
%, J1 100 uL RNase A 7£ 37 ‘C F7Ki#F 30 min, J
400 pL PI Y¢(098 %), 4 “CH#EYE 30 min, _EHUSI,
TSR POR B K 488 nm ALLT (B UG, K41 i JE 3 .

HO $i A K 4N e 75 04804160240 pmol/L
KBEEFF R IERAER 48 h, FIAS EDTA [0
HALEF A1, 2 000 t/min &0 5 min, F PBS It
VA 2 vk, WdE 5X10° NI, N Binding 2%
MR 500 pl V4L, NN Annexin V-FITC 5 pL
RAEFMA PL 5 pL geth, JRA), =iREOE. X
I 10 min, 7E 1 h PR U0 MLASOU SRR U 48 i
T s L.
2.4 RT-PCR %41 Ecal09 fpafEXEERIE
2.4.1 Ecal09 40l s RNA FI$2H Kf Ecal09 41y
L 5X10Y4L3R T 6 LI, T 37 C. 5% CO, 55
FEAAWRETE 24 h, FREFRE, RIS A 0.
80+ 160~ 240 pmol/L AR EAFIIREFREL, FFISAF
FREFE 48 h JG RN . Trizol AIREUE RNA, 4
HE RT-PCR A& 1t B 15 24T cDNA 25— 85 (1) 5 i o
2.4.2 RT-PCR faill VAR =W ABN, 519
P 1. RT-PCR NWARZR 25 pLl:  FiFg19) 1
ul, FUF5I 1 ul, AR O 574D 1 ul, ddH,0
22 uL. fE¥Z%: cyclin D1, 94 ‘C. 4 min, 94 C.
30s, 53°C. 45s, 72 °C. 30s, 35 ME¥k; 72 °C.
10 min; survivin, 94 ‘C. 4 min, 94 °C. 30s, 58 C.
30s, 72 °C. 30's, 35 MEH, 72 *C+ 10 min; c-myc,
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Table 1 Primer sequence and fragments of genes
En3ey| 1 FEBACHEE /bp

cyclin D1 1EI): 5°-CTTCAAATGTGTGCAGAAGAG-3’ 374
i) 5°-GCATTTTGGAGAGGAAGTGTTC-3’

survivin IEM: 5-GGACCACCGCATCTCTACAT-3’ 344
JxIf): 5°-TCTCCGCAGTTTCCTCAAAT-3’

c-myc EM: 5-GGCTCCTGGCAAAAGGTCA-3’ 113
R19: 5°-AGTTGTGCTGATGTGTGGAGA-3’

B-actin EM: 5-GGCGGCACCACCATGTACCCT-3 202

& I): 5°-AGGGGCCGGACTCGTCATACT-3’

94 °C. 4min, 94°C. 30s, 56 °C. 45s, 72 C.
30 s, 32 MEH, 72 C. 10 min. PCR F=#%H]
1.5%B IR EE R F vk ALl PCR 25 %%, H Quantity
One A1) FL UK 45 R BEAT K FEAR 73 #7, 3 AR P A
Ge vk 27 43 At 45 B TR) FE A0 % A B 20 AH D¢ B IR (1) 3K
LK.
2.5 SitFESH
KH SPSS 19.0 Geut o3 WA i AT FLR 3 07 2%
T, SABIEYHLL x5 Ko, 411 B ECR
Dunnett-# 15 5%
3 #8
3.1 XJ Ecal09 40ARIE5EFALH AL 7S HO 220
ARFREATLERIKEE (20, 40 pmol/L) I 444
b Ecal09 4 A, (HBEZWM LM THE, Xt
Ecal09 4 i3 FH W o, Bk 80 umol/L
I, B 24T T i) (R S, 0 40 Jf P4 o1 et 42

e ARFRETRIE S 240 umol/L H. T Ecal09 4
Jf1 48 h J5, 4ifEsGIEANGIEET 50%, B85 T
5-Fudl. iR Wk 2.

TE A WA T LEE, n] Wk B4 Ecal09 4 g
AR CHIEAT R, AR TR S M,
A0 M ST, AR . SRR L, AR
AT 80 umol/L 4LFH Ecal09 40 )5, 40 Hum& 44,
55 JE L0 40 PR s Mot 25, TEASASERI, a5 AN T
2, BEAEARBREATRE T, 4IRS RE
WA, % 240 pmol/L I, A IR, A
40 M 2 AP FE TS . A5 R LA 1.

3.2 % Ecal09 ¢ABEE HAH S0

KRB A 515 Ecal09 40 A5 W1 ik A%, e i
4 160240 pmol/L I, K¢ 4t it il SHFH A T~ Go/M ],
Attt =2 8% (P<0.05). 53K 2.
%3,

£R2 AREBEEH Ecal09 MIEFEMEIE (x+s5,n=3)
Table 2 Effect of luteoloside on cell proliferation of Ecal09 cells (x + s ,n=3)

4 C/(umol-L™") i 1%
24h 48 h 72h
payist — — — —
ARBHA 20 ~7.59+3.65 -5.40+3.30 -8.40+3.99
40 -5.18+1.06 -2.1743.10 —-6.204+3.78
80 9.9145.56" 9.3344.80" 10.79+4.10"
120 21.51£3.75 23.58+5.69" 26.48+3.40"
160 28.65+5.63" 32.82+4.67 37.10£3.57
200 36.05+3.43" 38.85+1.88" 43.56+3.48"
240 46.09+4.10" 54.09+3.74 56.42+3.42"
5-Fu 240 53.24+3.16" 84.29+0.88" 84.30+2.74"

S AL P<0.05, N[

"P <0.05 vs control group, same as below
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Fig. 1 Morphological observation of Ecal09 cells in each group
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Fig. 2 Effect of luteoloside on cell cycle of Ecal109 cells

#z3 AKREEEHI Ecal09 HREEHAEM (x£5,n=3)
Table 3 Effect of luteoloside on cell cycle of Ecal09 cells (x +s,n=3)

. Ao AT %
A C/ (umol-L™")

Go/ G, #i S i G,/ M
papls — 65.95+2.85 26.31+5.13 7.75+2.28
AR BREAT 80 64.72+1.38 21.83+1.57 13.4642.95

160 61.32+3.67 23.714£2.57 14.98+1.10"
240 59.05+0.43 22.534+1.22 18.43£0.79"

3.3 3t Ecal09 ZHAEE T8I S0

FAA R #4804 160+ 240 umol/L 4 Ecal09
Y H 48 h J5, Ecal09 4 M 122 35 10 4L,
H BRI, Hrh KRB 160, 240 pmol/L
24 Ecal09 4 1) 98 T2 5% B AR LE 7% 5 3%
(P<0.05), &R ARBREAFREW (LU Ecal09 40/
AT, Al E LI 3, 7541 Ecal09 41 e 1
Y IN

3.4 3f Ecal09 {AffE X EERIZHI M
XA, ARBHLE 240 pmol/L A Af
Ecal09 4i/iY cyclin D1 survivin, c-myc FEKIZRIA
T (P<0.05 ). ZERILE 5 FI%k 4,
4 i1ig
T IE e R LABRIR 0 i o 32, DI AR
e N BB BRI Ecal09 41 MU T iASbS2%: . MTT
R OR, AR BRSO ARG BN ] EE Ecal09
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Fig. 3 Effect of luteoloside on apoptosis of Ecal09 cells
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Fig. 4 Effect of luteoloside on Ecal09 apoptosis rate
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0 I AR I 225 TR B, AR B BEF AT Ecal09 4H i BH
TAE Go/M . cyclin D1 & 55 (1) 21 fifg J5) 3493 42 1K)
Tz—, gl EREB AR, AP
TERIIR A R, B5MRNERE. Ti)E
Lo J8OT I e 52 0 s AR ), survivin SR TN
AR O F IR R0 2, FLAT 0 4 M ) T R
S it 154 5 1 AR H 5 Lk B A 40 S S A
TESN ML Go/M IR BRI, FE T
(i m T IEH AL comye P2 mye FEA

B-actin 202 bp

cyclin D1 374 bp
B-actin 202 bp
survivin 344 bp
c-myce 113 bp
B-actin

202 bp

1A B 2-ARBRELTF 80 pmol- L™ 3-ABRELTF 160 pmol- L™ 4-K
JRZEYF 240 pmol-L™!

Marker [ FTi FAKZKCAH 100, 200, 300, 400, 500 600 bp

2-80 pmol-L™! 3-160 pmol-L™" 4-240
umol-L™" luteoloside

Marker-top-down followed by 100, 200, 300, 400, 500, and 600 bp

1-control luteoloside
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Fig. 5 Effect of luteoloside on mRNA expression of cyclin
D1, survivin, and c-myc in Ecal09 cells

F4 AKEBEEHF Ecal09 4AfE cyclin D1, survivin 0 c-myc EFEFREMEM (x+5,n=3)

Table 4 Effect of luteoloside on gene expression of cyclin D1, survivin, and c-myc in Ecal09 cells (x +s,n=3)

45l C/ (umol-L™") cyclin D1 / B-actin survivin / B-actin c-myc / B-actin
papiy - 0.98+0.21 0.66+0.10 0.98+0.11
ANBRFAT 80 0.79£0.12 0.65+0.09 1.01£0.09

160 0.69£0.19 0.51£0.11 0.86+0.17
240 0.324+0.05" 0.40+0.04" 0.44+0.16"
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