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Chemical constituents in Euphorbia helioscopia and their antitumor metastatic activities

YAO Xue-jun, MENG Su-rui, WANG Zhe
The Second Hospital of Tianjin Medical University, Tianjin 300211, China

Abstract: Objective To study the chemical constituents in petroleum ether and ethyl acetate extracting fraction from Euphorbia
helioscopia. and their antitumor metastatic activities. Methods E. helioscopia was extracted with 50% acetone and systematic
solvent. The chemical constituents were isolated by chromatography on silica gel column, ODS column, and preparative HPLC; their
structures were identified by physicochemical constants and spectroscopic methods. The non-cytotoxic concentration of compounds
was tested by MTT assay. Wound healing assay was used to evaluate the antitumor metastatic activity of phenolic acids. Results Eight
compounds were isolated from the petroleum ether and ethyl acetate extracting fraction of E. helioscopia and their structures were
identified as gallic acid (1), caffeic acid (2), resorcinol (3), pyrogallol (4), methyl gallate (5), ethyl gallate (6), myrecetin (7), and
quercetin (8). The antitumor metastatic activity screening results showed that compound 1, 5, 6 could increase the antitumor metastatic
activity in a dose-dependent manner, and their ICsy values were 0.475, 4.568, and 4.612 umol/L. Conclusion Compound 1, 5, and 6
show better antitumor metastatic activity. Compound 1 exhibits the most significant antitumor metastatic activity.
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GS-20GH200142. H200143 {&i%4E (500 mmX20
mm, 5 pm) B H EENGEAES R AT R A
UV—3310 BV A WA 66 EE T (H A Hitachi 2
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A M E (MTT) (Sigma); 25%B:%E [ H-EDTA
(Bioind, 500 mL, k%5 1244616); — HIELILHK
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A1 (52.6mg). 3 (102mg). 4 (78 mg). HKEfR
LR Akl (1.8 kg) FEEIGA 8, DIOA ik -
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&Y 1. AEERE S (PED, 7N
C/HeOs, mp 235~240 ‘C. ESI-MS m/z: 169.0 [M—
H] : 'H-NMR (500 MHz, CD;OD) ¢:7.05 (2H,
s, H-2. 6), 8.89 (1H, s, OH-4), 9.22 (2H, s,
OH-3. 5), 1225 (1H, br s, COOH); "C-NMR
(125 MHz, CD;0D) §: 122.1 (C-1), 110.5 (C-2),
146.2(C-3), 139.5(C-4), 146.2(C-5), 110.5(C-6),
170.3(C=0) LA )6 15 e i e A — 5,
RS e a1 BT,

WA 2: A CREE, 43124 CoHgOy,
mp 194~198 °‘C. ESI-MS m/z: 179.1 [M—H] ;
'H-NMR (500 MHz, CD;OD) §: 7.48 (1H, d, J=
16 Hz, H-7), 7.00 (1H, dd, J=3.0. 8.0Hz, H-2),
6.92 (1H, dd, J=3.0. 9.0Hz, H-6), 6.75 (1H,
d, J=8.0 Hz, H-5), 6.15 (1H, d, J=16 Hz, H-8);
BC-NMR (125 MHz, CD;OD) &: 128.0 (C-1),
115.0(C-2), 146.8 (C-3), 149.2(C-4), 116.5(C-5),
122.7(C-6), 147.0(C-7), 115.8(C-8), 171.1 (C-9).
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WA 3: A CFEED, 451308 CeHeOs,
mp 110~113°C. ESI-MS m/z: 109 [M—H] :
'H-NMR (500 MHz, CD;OD) d: 6.97 (1H, m),
6.28 (1H, d, J=2.3 Hz), 6.26 (2H, brs); “*C-NMR
(125 MHz, CD;OD) 6: 104.5 (C-2), 159.7 (C-1.
3), 1054 ((C-4. 7), 130.2 (C-5)., Lik¥#i5
BRAR IO A — 2, IS E A& 3 a2

AW 4: AEEPIRG R CREE,. &0 NED,
737N CeHgO3, mp 238~240 ‘C. ESI-MS m/z:
125.1 [M—H] ; 'H-NMR (500 MHz, CD;OD) d:
6.50 (1H, t, J=8.1 Hz), 6.30 (2H, d, J=8.1 Hz):
BC.NMR (125 MHz, CD;OD) d: 147.0 (C-1),
134.1(C-2), 147.0(C-3), 108.2(C-4), 120.2(C-5),
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wEY s KAtk (FE. NED, 57
A A CgHgOs, mp 197~220 C. ESI-MS m/z: 183
[M—H] ; 'H-NMR (500 MHz, CD;OD) 4: 6.92
(2H, s, H-2. 6), 1.27 (3H, t, J=7.0 Hz, CH3),
4.18 (2H, q, J=7.0 Hz, CH,); “C-NMR (125 MHz,
CD;0D) 8: 121.1 (C-1), 108.2 (C-2), 146.1 (C-3),
139.7(C-4), 146.1(C-5), 108.2(C-6), 169.1 (C-7),
52.1 (OCH3). iR ¥ds 5 SCmrdioE e A — 5,
LS E A 5 B TR G

e 6: HEEIR T (MeOH), CoHi(Os,
mp 201~203 ‘C. ESI-MS m/z: 197 [M—H] ;
'H-NMR (500 MHz, CD;OD) 6: 7.01 (2H, s,
Ar-H), 430 (2H, q, J=7.0 Hz, OCH,), 1.35 (3H,
t, J=7.0 Hz, CH;); “C-NMR (125 MHz, CD;0D)
§: 122.0 (C-1), 110.1 (C-2), 1463 (C-3), 139.7
(C-4), 146.6 (C-5), 110.1 (C-6) 168.4 (C=0),
61.8 (OCH,), 14.7 (CHy). Lik¥d 5 ikiiE’
FAR—H, FEEhEY 6 hEE TR,

& 7. EEOR R (CHCL; - MeOH), 43
TN CsHOg, mp 324~326 °C. ESI-MS m/z:
317.2 [M—H]: 'H-NMR (500 MHz, DMSO-d) &:
7.22 (2H, s, H-2. 6", 6.41 (1H, d, J=2.1 Hz,
H-6), 6.18 (1H, d, J=2.1 Hz, H-8); “C-NMR
(125 MHz, DMSO-ds) J: 146.7 (C-2), 135.6 (C-3),
175.7 (C-4), 160.5 (C-5), 98.0 (C-6), 163.7 (C-7),
93.2(C-8), 156.0(C-9), 102.7(C-10), 120.7(C-1",
107.0 (C-2"), 1455 (C-3"), 135.8 (C-4"), 1455
(C-5", 107.0 (C-6". FiR¥s 5 ScihariE 4
BER—5, IS E AW 7 i,

&) 8: kT i (HEE), CysH 907, mp 314~
316 ‘C. ESI-MS m/z: 301.2 [M—H] ; "H-NMR (500
MHz, CsDsN) ¢6: 8.61 (1H, d, J=2.5Hz, H-2"),
8.11 (1H, dd, J=8.5. 2.5Hz, H-6"), 7.38 (1H,
d, J=8.5 Hz, H-3", 6.75 (1H, d, J=2.5 Hz,
H-8), 6.71 (1H, d, J=2.5 Hz, H-6); “C-NMR
(125 MHz, CsDsN) 6: 150.5 (C-2), 138.1 (C-3),
177.4 (C-4), 157.8 (C-5), 99.5 (C-6), 165.8 (C-7),
4.6 (C-8), 162.7(C-9), 104.8 (C-10), 124.0 (C-1"),
117.0 (C-2"), 148.0 (C-3"), 147.5 (C-4"), 117.0
(C-5), 1213 (C-6"). k¥ 5 3ok kA
—5, B sy 8 A .
4 MPPEERERRIE IR
4.1 MTT £I&

B AR /N4 i 40 i AS49 F 0.25% g 1L,
W BRI, A 10% 06 24 I 15 7R 28 13 4
AT MR, T8 PRI 2 1X 10Y/mL.
B LT (40 BB T+ 96 LB, 4541 180 L,
BT 37 C. 5% CO, IR N KT 9% 24 h, Nz,
AMRIE (25, 50 pmol/L) Jin 5 AN AL, k8T 37
T\ 5% CO, IFFH N5 TR 48 ho Z G BFALIN 15 uL
MTT (5 mg/mL), 4k&:E T 37 C. 5% CO, HhF
FINEFE 4h, B 96 B, R BIEEMH, REfLN
100 uL (1) DMSO, HHEgFRACAE 490 nm PRl E
HPE A A, TEIHE.
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A SIS e B /N 20 e 0 . AS49 Syl g 1)
R &, e 8 AMEAWIXT AS49 4N i B A )
UM, LA 2~4 X AS49 41 A3 B HAT A
FAEHOAMEIVE R, A5 1.5~8 £ 25,50 umol/L
TXF A549 JFRA Bos A REAE . WK 1.

£1 8 MLEWI AS49 MEMMBIER (n=3)
Table 1 Cytotoxicity effect on eight compouds on A549 cells (n = 3)

12%/%
WS/ (umol-L™) A
twEw1r e a3 a4 EWms EWme AEWMT  thEW s
25 —2.7 53.7 58.1 50.5 2.1 2.3 —2.1 —-1.5
50 4.0 78.6 84.8 81.2 33 3.8 1.1 5.1
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s PBS #hi, #H 5 H 0.024 0.1, 0.5, 2.5,
12.5 pmol/L AR LA WAL BE 24 hy 4R Ji5 FH A5
B MBI SRR AT, TG K
JRAA A A, IS 0] AL B R 1) 4 B oA
FEvE S 5, DU S e an i i 1 Th 6 F5 g

N T B S SR H AT U R R
TR, ASSZE R T i AS49 A RAMERY, SR

FXPRSES, e a 1. 5~8 A gl &5 =
TR/ AS49 AR iR R . 4 RS
AW 1. 5~6 M FATEXTHEZY LY294002 ) 1Cso
394 0475, 4.568. 4.612. 1.215 umol/L, Ttk
W 7. 8 WA RATATIEI R R . G
W) 1 5B 24 1Y 294002 HH EL AENS B s 30 sh]
AS549 M. WAk 2.

R2 AW, 5. 63 AS49 BRIABIBINHIE ( x+s5, n=3)
Table 2 Inhibitory rates of compounds 1, 5 and 6 on migration of A549 cells ( x*s,n=3)

. _ HHIE/ %
W /(umol-L ™)
& &9 s e 6 LY294002 (X
T 0.030.023 0.010.023 0.010.023 0.010.023
0.02 4.340.026 0.730.028 0.610.019 0.910.018
0.1 21.520.017 12.60.021 15.330.027 19.60.020
0.5 55.820.031 41.630.018 38.210.024 50.40.027
2.5 57.3£0.028 48.4730.029 46.510.021 54.1£0.021
12.5 79.8£0.033 69.510.024 67.320.030 73.610.028
5 itHig PR
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A% S 06 6 A3 v 0 5 49 21 (K46 15 0 34T B
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