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TR ORI T3 2 L B 20 W 25 e, JT A B DRI B A s (HARIN T caspase BN AU AHAE, JHT-H6 %L
WAHWE FF. Transwell AN BIR, FLK IR AL 19 SGC7901/ADR ZUji, iR AR ) AR 2808 ) i &
TR AR AR, FLIK R AR BOR AL S 19 SGC7901/ADR i, caspase-3 Hl caspase-9 F ik
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Chinese herbal medicine Euphorbia esula extract induces apoptosis and inhibits the
proliferation, migration and invasion of multidrug resistant gastric carcinoma cells
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[ Abstract] This paper aims to study the effects of traditional Chinese medicine Euphorbia esula on multidrug
resistant human gastric cancer cells in the cell proliferation, migration, invasion and apoptosis, and to study the apoptosis-
inducing pathway. Different dilutions of Euphorbia esula extract were used to process human multidrug resistant gastric
cancer SGC7901/ADR cells. Cell proliferation inhibition phenomenon was determined by MTT experiment. Nuclear
morphological changes of apoptotic cells and apoptotic indexes were observed and determined by Hochest33528 staining
followed with fluorescence microscope observing. Flow cytometry was used to detect cell apoptosis rate. Cell migration
and invasion ability were observed and determined by Transwell method. Spectrophotometry was used to detect caspase-3
and caspase-9 enzyme activity. Western blotting was used to detect subcellular distribution of cytochrome c. The results

showed that Euphorbia esula extract had obvious inhibition effect on proliferation of gastric cancer multidrug resistant
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SGC7901/ADR cells, which was time- and concentration-dependent. After processing multidrug resistant gastric cancer
SGC7901/ADR cells with Euphorbia esula extract, the apoptotic index and apoptosis rate were significantly increased than
those in the control group, which showed a time- and dose-dependent mode; but if a caspase inhibitor was added, apop-
tosis index was not obviously increased. Transwell method showed that migration and invasion ability of the Euphorbia
esula extract-processed SGC7901/ADR cells dropped significantly. Spectrophotometry showed that in Euphorbia esula
extract-processed SGC7901/ADR cells, caspase-3 and caspase-9 expression were increased, which had significant
differences with the control group. Western blotting test showed that the distribution of cytochrome ¢ decreased in
mitochondria, while increased in the cytoplasm (i.e., cytochrome ¢ escaped from mitochondria to the cytoplasm). In
conclusion, Euphorbia esula extract could inhibit the proliferation, migration and invasion, and induce apoptosis in
human gastric cancer multidrug resistant SGC7901/ADR cells; and cytochrome c, caspase-9 and caspase-3 might be

involved in cell apoptosis induced by Euphorbia esula extract, suggesting endogenous or mitochondrial apoptotic pathway.
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ZEE R 2V I ARSI e S g Y s FLI R
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RA . LA Hochest33528 FIRILAL AT IE I H
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FARGBRAF = B (6 FL. 96 L) A}
% Cyclone 24 H] 7l T4 ALY R 52 [E] Beckman
oA EE O BT H A Olympus 24 Fl
P RNBEE B HL VK 73 B 5 Western blotting
FL 2 RS 2 RN A {3204 26 [ Bio-Rad /A H] 7™ it o
1.2 ZHRELEFRFNMI 20 1 4E

N B2 2m 25 4 itk SGC7901/ADR H &%
100 U/mL %% £ Fl 100 pg/mL 5% E 4 10% FBS
RPMI-1640 5 F# 7, TEARANEEE ()G 4 4F F 37°C
5 5% CO, H LGSR ; BRI 2 d BHRIR IR 11K
L0 AR R BRI 2 80% B HEATAEAR. T A
B e B eGSR I AL B R 0.1 pg/mL
V14 BHT 78 25 DL A4 40 L i 245 1
1.3 R A HDHI KL

L3 Kk 2 UK T & 10% FBS ) RPMI-1640
SR WL /S AR e 2 : 20, 40, 80, 160,
320, 640 pg/mL, Hab TXIEA K Z T2 N8
Ji SGC7901/ADR 41 ffL, ] 0.25% JEEHE FIEEH AL, 1]
T 10% FBS ) RPMI-1640 415 72 ML Ak B 1 x
10*/mL R0 R, HEFP 96 FLEE TR, FAL
0.1 mL, 37°C. 5% CO, ¥ F 24 h )5, FLIHMEFF
W, P [l B2 A L R sl B0 4% 441 0.2 mL il
ABEFRAL, BAREE 6 DAL, I I H 4 g
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J& 5 mg/mL) , 37°C. 5% CO, 4kLE155% 4 h, 577545
ML ARG SR, AL 100 uL —H IR, 5%
M2 PR% 10 min, Foo-IEMRES T, HEFR{XAE 570 nm
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(AR SN2 4 f X BRAL 1Y~ 3 A — FLIE Kb 3
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B, R T 6 Lk, Bl 2 mL, 37°C. 5% CO, 3%
F% 24 h, WERANMA K RAF, s REB IR, A
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IR T B E 30 min, RS0 ASCGIEA TG
T 3 AMFEAS, TASFEAK 10 000 2R, HCF-
PHEITTE A TR AR TR = ST AR Sy
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1.6 Transwell ;%420 TR € T FNE 5

WEEAS AR B (40, 80, 160 ug/mL) YLK KK
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SDS-ZRE N M IR EE RS LUK, FLF% 22 BRI — 9 M
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YE UM NS IR, DL A 2L i B
AEFREY SGC7901/ADR 4 AR BA I %o HE
1.9 ZitZEah

B DL B An i 22 B 20K R , H SPSS19.0 4t
RG22 o0 B, PIALECE 18] 19 L3 ¢ K
55, Z2 500 LR B 2 5 22 00T, R LR
X K. P<0.05 FRERAGI L,

£1 FEKREXT SGC7901/ADR LMPHILFHEIINEIER (n =
6)

Tab.1 Inhibition of SGC7901/ADR cell proliferation by
Euphorbia esula extract (n = 6)

RSN ] T Ago 1 (X £5) = (%)
(pgml™)  4p 48h 24h 48h
0 0.812 % 0.079 0.789 % 0.085 0.00  0.00
20 0.714+£0.093“  0.703 +0.087° 121 109
40 0.656+0.080°*  0.5930.092°°% 192 248
80 0.417£0.094% " 0.387+0.086"'" 486 51.0°
160 0.352+0.069% " 0.290+0.077" 567 632"
320 0.274+0.071%" 0216+ 0.081% 663 726
640 0.229+0.081%"% 0.212+0.090%% 718 73.1"

A5 %FHR L HAE P < 0.05, S RT—We L HUAE P < 0.05, "5 24 h
AR A P < 0.05

©247 o

2 #R

2.1 MTT E36 BRFL R KB 4R A1 E B
1EH

AN TR 8 B 1 L R ik 3 OB A HN B s 2
2Tt 25 40 s SGC7901/ADR J&, MTT ¥ i 45 5 i
N, FUIR KA B A Sk A i T 2 20T 25 B g
SGC7901/ADR 40 Y BGFETE M, S5 A2 i) %) 1R
M, ZRAEGHIFE X (P<0.05); 1MHME
25U B ARG BRI FE S PR] A B, A0 FH 2 R
B, FASEIEE L (P<0.05) . B

REEHR L 1,
2.2 FLRXEABHMEREBRELNERE
THHEAS

FLAE KRR B AL BRS B9N H iE 22 24T 24 240
Jfi SGC7901/ADR, % Hochest33528 YL (i )5 7E5¢
BB T LS, AT UL AN A AR R G /N L TR B
WU 2 Y £ 3 5 AN Y (6 R 35 5] (Yt e R 1k
LA T IR E U . AT A B E T
FEEOTRE LR B, FLR KA PR 1) SGC7901/
ADR i T 5 E T, SR R R
Ao #E X (P<0.01); {H)E, 7EFLH KA
[E B0 T caspase g4 il 550 i 24 i (caspase 917 il
), TR TR, SXE IR 22 Rk
B2 (P>0.05) . EARZEHEILE 2,
2.3 HRARAE NS REL KA E A
TEEH

N B L2525 410 SGC7901/ADR £ 4 i
BRI FLIE R BOR AL ] 24, 48, 72 h J, FR A
ARSI A AR T B, 1T LAE R4 25 ik B A
SGC7901/ADR 4 TR B3 LT+, Sk mzy
AT IR LA B R 22 5% (P < 0.01) , FF 1] ULAH i
PR T FRBE 2 Wy e B B AN F s e s K T, L
B2 (P<0.05) . EAZHRILFE 3,
2.4 Transwell ;%4 52 7R 3| 42 K&k v #5140 f it
BiEZE

Transwell AL HE 1 A945 R o, FLIEK

®2 ABESHMZLM SGC7901/ADR L3 R KE A E FA AT 185
Tab.2 The apoptotic index of SGC7901/ADR cells treated by Euphorbia esula extract

JHT 5% (%)
20 (n = AR/ (ugmL™)
AL (n=5) i 2 24h 48h 72h
FLIE K 80 12.34+£3.95% % 17.03 £4.55% %" 2532+498% %"
caspase 14120 80 347 +2.07 3.93+2.13 419+2.32
Xt HEZH 0 2.56 +1.95 2.78+2.01 2.89+2.13

S5 IRZH L#E P < 0.01, "SR KA L P < 0.05, S HT—HHAIZL LA P < 0.05
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kPR BOR AL B S N 15 R 2 24T 25 SGC7901/ADR
MR TR RE ) B NI, SXTRA LR E R AR
2EE L (P <0.05) 5 1 H., BEE 259 & B3
MHI PR E N 8, 2RI A S FE X (P <
0.05) o EARZESRILE 1. K 2.

Transwell A 40 AL (R 78R8 S 045 R 8w, 3L

*3 ABESHMZ4M SGC7901/ADR £F ¥ KB F
HBATE (n=3)
Tab.3 The apoptotic rate of SGC7901/ADR cells treated by
Euphorbia esula extract (n = 3)

FLHK PR (%)
(ugmL™) 24h 48h 72h
0 3.96 £ 1.09 413+ 1.64 470+ 1.82
40 11.33+1.96 16.65 +2.09* 14.65 + 2.96"
30 1842+2.97%  27.14+3.85%% 2957+443% %
160 29.01+3.96"  31.88+4.63%* 3693+507% %

AR P TR SRR Y P < 0.01; S SHRT—HIEH L
5 P <0.05, “SET—IN A 4H LA P < 0.05

REEFE

X BE 40 pg/mL
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W AR BUR e M N B 9 £ 2t 25 SGC7901/
ADR 20 (222 68 1, R[] e 32 %) 2L S R wl s
BERSXRALBEZERIARITHE XL (P <
0.05) 5 i H., Ml /E FH 2 B i, AN TR
W P8 L3R R A ) %o 240 AR 2 0 P 0 250 R A
BER, HARIT#EX (P<0.05) . BARLGEEN
Bl 1. # 2,
2.5 DRNEFRNEBRILE RS IEFHE T
caspase HEiEEFH 5

AR caspase Il SJMESE R B L
80 mg/L 1 FL I Ak R IO A N 5 9 2 24 Tif 245
SGC7901/ADR 4iiffflJ5, 37K caspase-3 Fiiih 111 A
{HAEXRT FRAL RN 20 53 31 R 0.275 1 0.782, K 2%
SAGIH2EE X (P<0.01) ; /8 caspase-9 FiG 11
) A {EAEXT BRZA 2G4 539000 0.166 F11 0.327, —
HESIEGIH#EL (P<0.01) . BAARGER LA
3. ULPHFLIE KA BUR AL # SGC7901/ADR 4 fiEg

4f
i
=
a
B

80 pg/mL

160 ug/mL

1 FLRKEALE SGC7901/ADR G AT B AR (200 % )
Fig.1 SGC7901/ADR cell migration and invasion after Euphorbia esula extract treatment (200 x)
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Fig.2 Migration number and invasion number of SGC7901/ADR cells treated by Euphorbia esula extract
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&, 25 NIRRT 8 A caspase-9 DL R 41
AT HATE H caspase-3 I 1L
2.6 Western blot BRI KEMIBFHMEE c
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SGC7901/ADR 4ififs, iR NAIEEAE ¢ T
Wb, AP R AR o SRR, FoR
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PN ER ¢ NGB IR B AT . HLARSS R I
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200 5% X R P L A R A S (T O Y R 4 i
PATo R LB S5 5 35 3 A0 R U8 T -4 o) L
B, S 2 AR R PR b X SR PR ) AR T A — A
RHEEROI I FEFRE, b2 b Sk
5 B8 0 $00 5 o 98 40 494 B 135 5 M RS 4 4
A A TR, R AR BT DT 1 —
RS R R LA SR ] 25 44T T IR B
IREE, X b 25 BT BT N s2 B F A

i 22 245 T 24 33 S AR T A A 2 iR — EL X —
FALA IR 25W0 7 A T T, s XV 2Rk
SEFAS TR AR FH ML A [8] f9 fk 236 7 25 ) Hh B A
A 25— PR LR o R B il 22 2t 245 14 05 3K
B, IR L ABC 5418 R B KR P-
B (ISR 25T 25 8 1 1) ik B R fil i e 40
T T A A 245 0y 1) S ) R T e 240
JH 400 ) k0 s 240 O T (LR ANSE D bel-2 A Bax 45

caspase-9
0.40

0.35
0.30

0.25

405 nm )

0.20

0.15 f

INAW

0.10
0.05 f
Il

A

X RZH 2

* X R A, P < 0.01

Fig.3 Relative expressions of caspase-3 and caspase-9 in Euphorbia esula extract treated-SGC7901/ADR cells *compared to the control

group, P < 0.01
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Fig.4 The sub-cellular distribution of cytochrome ¢ in Euphorbia esula extract treated-SGC7901/ADR cells
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IFRIR) | Z5H07E I Ie 200 B D3 o AR A A A s T 1Y
TRE PR, LA K I A0 e 3 e e AR A 3 T 1 5
DNA &5 68 11 s (IR W i stk A 14, 24Pk,
X R 2 23T 25 S AE R N Ah— B Az B E A, (H
XA R 2 AT R RE S T . 30 B Bl As B IIR 2
245 245 H A4 98 02 B B L I 3697 B 5% 00 a5
PRz — 5 T 2 PR R R s N AR A A
LbAS 2 AR AR, T s o R 22 25 25 7 T 2
A R B AT

FLAR KR ERAE B AR B KA A, 7R3 E
BAE KB A o3 A ) Iz i — R FLIR KRR
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1) EMYE ) B =& A I — R IR
T FLR ARG A A RIS, A 250 558 A Sk
R NG S BN N Y G SRR
U, HEE, A WSS T LSRR E R, T
AR E N Z ST BN, FLIE R R 5 A
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