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[ Abstract ] Objective: To study the chemical components from Prunellae Spica and their anti-tumor
activities in vitro. Method; Exiracts were separated and purified by column chromatography over silica gel,

octadecylisilyl (ODS), Sephadex LH-20, and the component structures were identified by physical and chemical
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properties and spectral methods including 'H-NMR and “C-NMR. MTT method was used to separately establish
blank group, positive drug group ( different concentrations of cisplatin) , and experimental drug groups at different
concentrations ; and measure the anti-tumor activities of these chemical components against MCF-7, MDA-MB-231
breast cancer cells and MCF-10A normal breast cell lines. Result: The 11 compounds were isolated and identified
from the fruits of Prunellae Spica, and their structures were identified as; trans-salviaflaside (1), trans-
salviaflaside methyl ester (2), rosmarinic acid (3), 3- (3, 4-dihydroxyphenyl) acrylic acid 1- (3, 4-
dihydroxy-phenyl) -2-methoxycarbonylethylester (4) , caffeic acid-3-O-glucoside (5), danshengsu (6), 3, 4,
(3R, 5S, 6S, 7E, 9R) -
megastigman-7-ene-3, 5, 6, 9-tetrol-9-0-B-D-glucopy-ranoside (9 ), ( — ) -syringaresinol-4-0-B-D-glucopyranoside
(10), and 16-oxygen-17-demethyl-ation-38, 24-hydroxy oleanolic acid-12-en-3-0-8-D-glucuronic acid (11).

a-trihydroxy-mephenylpropionate (7 ), 3, 4-dihydroxybenzaldhyde (8),

Compound 4 showed an inhibitory rate over 88% against all the cells, compounds 2 and 8 showed an inhibitory rate
over 60% against the cell lines MCF-7 and MCF-10A, compound 3 showed an inhibitory rate over 60% only
against the MCF-7. Conclusion: Compounds 9 and 10 were obtained from the Prunellae Spica for the first time.
The results of anti-tumor assay indicated that compounds 2-4 and 8 had significant inhibitory effect against breast
cancer cell MCF-7, compound 4 had strong inhibitory effect against breast cancer cell MDA-MB-231; but the

compounds 2, 4 and 8 also showed inhibitory effect against normal breast cell lines, and compound 3 can

selectively inhibit the cancer cells.
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1.3 40 A ZL MR 40 g ( MCF-7, MDA-MB-
231) , NIEH FLIR 40 B (MCF-10A) ¢y vp B B ¥ 7 Fir
TV 25 1) S e 2 4R L

2 RS54 H

KRG HRE 90 kg, BT TRy 6%, kL L 1010 A9 Tolk
FBEIR 0 0.5 h A 42 (45 min/¥) , #F i J2 R 4
Ko G4 WG, Wl F e 240 T e s 391 , 75 21 B2 A
F SR O (2. 13 kg) o EAN R AR IR IR S
REE (100 ~200 H) #EA51 G281, FE i S RERCAE 101
KA E R AR B  E 4 350 g, RIHZTR S
Mg, PR O MR- EE (200 1,10:1,5:1,1: 1), FIEEAR IR
HEAT VR, BB BE VR W 10 L, & JF BRI W, Ik
JE 1 05CAT B IR 45 30 4 B0 B R Y, 43 02 Fr. A
(795 g) ,Fr. B (325 g),Fr. C (404 g) ,Fr. D (246
g),Fr. E (285 ¢),Fr. F(HE),

Fr. C #f 28 i B AT 248 (200 ~ 300 H) 43 &5,
LR CME-HVEE-7K (300 1: 1,100 1: 1) BB EE VRS, it 43
57 ~ 89 %4 Sephadex LH-20, RP-18 #& {f 1 43 25 15 %)
&4 4 RS, 74> 102 ~ 115 26 RP-18 B 1% 43 5
itk 2L A 9. Fr. D 25k A 435 (200 ~ 300
H)ar e, 1 =& k- i (30:1,10:1,5:1,0: 1)
B BEVEIR , 73 B 4H 43 Fr. 1-Fr. 7,Fr. 2 248 RP-18 #: {4
WA E S ELE Y T F1 8 Fr. 4 £ Sephadex LH-20,
RP-18 #: o 3% r B 4l b, 15 8L 54 1 F1 115 Fr. 5
2 RP-18 ,MCI # 5 3%% 5r 25 4lifk , 15 2L 54 2,3 ,6,
Fr. E 2 A 4335 (200 ~ 300 H) 7r 85, F — 5 H
e - 70 125 BE YR, 7 4y 36 ~ 50 £ RP-18, MCI
e B alif 153 2k A9 10,

3 LT

a1 REATEHR(PE) 1% 7=
E R IV 4T (5, ESI-MS m/z 545.12[ M +
Na]*,'H-NMR (CD,0D,400 MHz)§:7.52(1H,s,
H-2),6.86(1H,d,J =8.5 Hz,H-5),7.25(1H,d,
J=8.5 Hz,H-6),7.50(1H.d,J =17.5 Hz,H-7),
6.41(1H,d,J=16.0 Hz,H-8),6.67(1H,s,H2") ,
6.64(1H,d,J=8.0 Hz,H-5") ,6.54(1H,d,J=8.0
Hz,H-6"),2.94 (1H, m, Hb-7"),2.90 (1H, m, Ha-
7'),5.04 (1H, m, H-8") ,4.73 (1H, m, H-1") , 3. 30
(1H,m,H-2"),3.47(1H,m,H-3") ,3. 16 (1H,m, H-
4"y ,3.30(1H,m,H-5"),3.49,3.75(2H, m ,H-6 ") ,
“C-NMR (CD,0D,100 MHz) §:125.5(C-1),116. 1
(C2),145.5(C-3),149.5 (C4),115.9 (C-5),
124.5(C-6),145.5(C-7),114.1(C-8),165.8 ( C-
9),127.2(C-1"),116.6(C-2") ,144.8(C-3") ,144.0

(C-4"),115.3(C-5"),120.0(C-6"),36.1(C-7"),
73.3(C-8'),170.7 (C9'),101.7 (C-1"),72.9 ( C-
2"),77.1(C-3"),69.9(C4"),75.9(C-5") ,60. 8 ( C-
6”) ' H-NMR #1'"C-NMR %t ¥ 5 Scaik [ 3 ]R8 2,
WO E R - R R R T .

EW2 REEAITERHR(PE), 1% =
FYRBR RV B4, ESI-MS m/z 534.9 [ M -
H] .'H-NMR (CD,0D,400 MHz)§:7.54 (1H,d,
J=2.0 Hz, H2),6.84 (1H,d, J =8.4 Hz, H-5),
7.17(1H,dd,J=8.4,2.0 Hz,H-6) ,7.57(1H,d,J =
15.9 Hz,H-7) ,6.35(1H,d,J =15.9 Hz,H-8) ,6.71
(1H,d,J=2.0 Hz,H=2") ,6.84(1H,d,J =8.2 Hz,
H-5'),6.54 (1H,dd, J =8.2,2.0 Hz, H6'),3.02
(1H,m,Ha-7"),3.00(1H,m,Hb-7") ,5. 17 (1H,dd,
J=7.4,52 Hz,H-8'),3.68 (3H,s, OCH, ) , 4. 81
(IH,d,J=7.4 Hz,H-1"),3.50 (3H, m, H2", 3",
5"),3.48(1H, m,H-4"),3.73 (1H, m, Ha-6") ,3.97
(1H, dd, J=12.0, 2.0 Hz, Hb-6"), '"C-NMR
(CD,0D, 100 MHz) §:127.8 (C-1),117.6 (C-2),
147.3(C-3),152.1(C4),116.3(C-5),126.3 ( C-
6),147.0(C-7),118.1(C-8),168.1(C-9),128.7
(C-1"),117.4(C-2"),145.3(C-3"),146.1(C4"),
115.1(C-5"),121.8 (C-6"),37.8(C-7"),74.6 ( C-
8),172.1(C-9"),104.2(C-1"),74.9(C-2"),77.6
(C-3"),71.5(C-4"),78.5(C-5"),62.5(C-6"), H-
NMR F1"C-NMR %4 55 SCik [ 4] #1238 201, %
g - Rk A R TR

EM3 REATEHR(PE), 1% 7=
FYRB R W B 40, ESI-MS m/z 360, H-NMR
(CD,0D,400 MHz)§:7.06 (1H,s,H-2),6.77(1H,
d,J=8.4 Hz,H-5),6.99(1H,d,J=1.9,8.3 Hz,H-
6),7.46(1H,d,J =15.9 Hz,H-7),6.23(1H,d,J =
15.9 Hz,H-8) ,6.68(1H,d,J =2.0 Hz,H-2"),6.63
(1H,d,J=8.2 Hz,H-5") ,6.52(1H,dd,J=8.2,2.0
Hz,H-6"),3.02 (1H, m, Ha-7'),2.89 (1H, m, Hb-
7'),5.02(1H,dd,J =7.4,5.2 Hz,H-8") .,"C-NMR
(CD,0D, 100 MHz) §:125.4 (C-1),127.9(C-1"),
114.9(C-2),116.7(C-2"),145.5(C-3),144.9 ( C-
3'),148.6(C4),143.9(C4"),115.9(C-5),115.4
(C-5"),124.0 (C-6),121.5(C-6"),145.6 (C-7),
36.4(C-7"),113.7(C-8),73.5(C-8"),165.9 ( C-
9),171.2(C-9") ,'H-NMR #1"”C-NMR %k 4% 5 3 ik
[5 ] #IBIAL, w2 Ak /IR

kawa WEEHAR(PE), 1% F 21K
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Bila & v B4 e, ESI-MS m/z 397[M + Na] " ,'H
NMR ( CD,0D,400 MHz)§:7.08 (1H,s,H-2),6. 82
(1H,d,J =8 Hz,H-5),6.94(1H,d,J =7.7 Hz, H-
6),7.56(1H,d,J =16 Hz,H-7),6.28 (1H,d,J =16
Hz,H-8),6.74 (1H,s, H2') ,6.71 (1H,s, H5") ,
6.57(1H,d,J=7.7 Hz, H6") ,5.20 (1H, dd, J =
7.7,5.2 Hz,H-7") ,3.05(1H,d,J =5.2 Hz,Ha-8') ,
2.96 (1H,d, J = 7.6 Hz, Hb-8'),3.68 (3H, s
OCH,) ,"C-NMR(CD,0D,100 MHz)§:127.4(C-1) ,
115.2(C-2),146.6 (C-3),149.6 (C-4),116.5 ( C-
5),123.2(C-6),147.9(C-7),114.0(C-8),168.3
(C9),121.8(C-1"),116.3 (C-2"),145.1(C-3"),
145.9(C-4"),117.5(C-5"),128.7(C-6") ,74.5(C-
7'),37.7(C-8"),172.1(C-9"),52.7 (OCH,) ,'H-
NMR F1C-NMR %4 5 SCHk [ 6 ] 4% 38 25 L, ik o2
ik B R S

EwSs WETEEHRK(HE), 1% & =
Z B IR Y RS 4T 6, ESI-MS m/z 340.9[ M -
H] .'H-NMR (CD,0D,400 MHz)§:7.50 (1H,d,
J=2.0 Hz, H2),6.86 (1H,d, J =8.2 Hz, H-5),
7.15(1H,dd,J=8.2,2.0 Hz,H-6) ,7.55(1H,d,J =
15.9 Hz,H-7) ,6.29(1H,d,J =15.8 Hz,H-8) ,4. 80
(1H,d,J=7.4 Hz,H-1") ,3.39(1H,m,H-4"),3.50
(3H,m,H-2",3",5'),3.67(1H,dd, J =12.0,6.0
Hz, Ha-6"),3.91 (1H, dd, J = 12.0, 2.1 Hz, Hb-
6'), °C-NMR (CD,0D, 100 MHz) §:128.8 (C-1),
118.9(C-2),147.8(C-3),151.7(C-4),118.2(C-
5),126.7(C-6),147.2(C-7),117.3(C-8),171.6
(€9),105.0(C-1"),75.7(C-2"),79.2(C-3"),72.2
(C-4"),78.4(C-5"),63.2 (C-6") ,"H-NMR AF1"C-
NMR %48 5 SCHR [ S5 ] 8 S, SOah o Sy oo E 2 -3 -
] 26 B o

LG 6 L IR AR (DMSO) 1% Fr =2
ZRBIRR Y 4T 4. ESI-MS m/z 196.8 [ M
H] ,'H-NMR (DMSO-d,,400 Hz)§:6. 66(1H,s, H-
2),6.58(1H,d,J=7.8 Hz,H-5),6.45(2H,d,J =
7.8 Hz,H-6),3.88 (1H,s,H-8),2.87 (1H,d, J =
12.3 Hz, H-7) ,”C-NMR ( DMSO-d,, 100 MHz) §:
130.7(C-1),117.2(C2),145.0(C-3),143.6 ( C-
4),115.4(C-5),120.3(C-6),73.4(C-8) ,'H-NMR
F1UC-NMR %48 5 SCik [ 7] 41238 J L, SOaf 2 o Ft

EW T WELRRSE(HE), 1% &=
E BRIV 41 {5, ESI-MS m/z 234.9[ M +

- 52 .

Na]*,'H-NMR (CD,0D,400 MHz)§5:6.71 (1H,d,
J=2.5 Hz,H2),6.69 (1H,d,J =8.2 Hz, H-5),
6.51(1H,dd,J =8.2,2.5 Hz,H-6),2.91 (1H,dd,
J=14.2,5.4 Hz,H-7),2.87(1H,dd,J =14.2,7.4
Hz,H-7) ,4.31(1H,d,J=7.8 Hz,H-8),3.66(3H,
s,0CH,) ,"C-NMR (CD,0D,100 MHz)§:130.6( C-
1),118.5(C-2),146.7(C-3),145.7(C4),117.1
(C-5),122.8(C-6),41.9(C-7),73.9(C-8),177.0
(C9),53.4(0CH,) ,'"H-NMR F1"C-NMR %} i 5 ¢
HRT8 4B 2oL, it e P S E W R,

Ews MHARFEBROASBE(TE), 1% F=
Z - R SN SR 41 €0, H-NMR H1°C-NMR % 2
50RO ] el — 2, B E Sy 3 ,4- R AR R,

EW BHEHK(PE), 1% &2 K- WK
R 2 i 41 45, ' H-NMR ( CD,0D,400 MHz)§: 1. 60
(1H,t,J =12 Hz,H-2ax),1.41 (1H,dd,J = 12.6,
3.6 Hz,H-2eq) ,4.01(1H,m,H-3),1.73(1H,m, H-
4eq),1.69 (1H,t,J =12 Hz,H-4ax),6.07 (1H,d,
J=15.9,1 Hz,H-7),5.81 (1H,dd, J =7.4,15.9
Hz,H-8),4.40 (1H, m,H-9),1.30(3H,d, J =6.3
Hz,CH,-10),1.15 (3H, s, CH,-11),0.83 (3H, s
CH,-12),1.15(3H,s,CH,-13) ,4.32(1H,d,J =7. 8
Hz,H-1'),3.77(1H,d,J =12 Hz,H-6'b) ,3.62(1H,
d,J =12 Hz,H-6"'a) ,"C-NMR (CD,0D,100 MHz)§:
40.6(C-1),46.3(C-2),65.2(C-3),45.5(C4),
77.7(C-5),78.7(C-6),132.9(C-7),134.6(C-8),
78.9(C9),21.8(C-10) ,27.6(C-11),26.2(C-12),
27.4(C-13),102.6 (C-1"),75.3(C=2"),77.9 ( C-
3'),71.8(C-4"),78.1(C-5"),62.7(C-6") ,'H-NMR
FIUC-NMR Hc 4 5 SCik [ 10 ] 42 38 26 81, %8 2 ok
(3R,58,6S,7E, 9R ) -megastigman-7-ene-3,5, 6, 9-
tetrol 9-0-B-D-glucopy-ranoside,,

&Y 10 B AR R (HEE) 1% & 22 R -H i
M5 [ I 2T €4, ESI-MS m/z 603[ M + Na] ', 'H-
NMR (CD,0D,400 MHz)§:6.70 (2H,s, H-2,6),
6.64(2H,s,H-2",6") ,4.86(1H,s,H-1") ,4.75(1H,
d,]=4.0 Hz,H-7) ,4.70(1H,d,J =4.3 Hz,H-7") ,
4.24(2H,dd,J=16.1,7.2 Hz,H-9') ,3.87(2H,dd,
J=9.2,2.7 Hz,H9) ,3.84 (6H,s, OCH,X, ) ,3. 83
(6H,s,0CH,X,),3.74(1H,dd,J =12.2,2.3 Hz, H-
6"a),3.62 (1H,dd,J =11.9,5. 1 Hz,H-6"b) ,3.47
(1H,m,H-2"),3.41(1H,d,J =2.5 Hz,H4") ,3.39
(1H,d,J =2.5 Hz,H-3") ,3. 16 (1H,m,H-5") ,3. 12
(2H,br s,H-8,8") ,""C-NMR (CD,0D,100 MHz)§:
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140.3 (C-1),133.8 (C-1"),105.5(C-2,6),105.2
(C2",6"),155.2(C-3,5),150.1(C-3",5"),136.8
(C-4"),136.3(C-4),87.9(C-7),88.3(C-7"),56.5
(C-8),56.2(C-8"),73.7(C9),73.6(C-9"),57.8
(OCH,X,) ,57.5(0CH,X,) ,106.0(C-1") ,76.4 ( C-
2"),78.5(C-3"),72.0(C4"),79.1(C-5") ,63.3(C-
6") .'H-NMR #1"C-NMR %4 5 SCmk [ 11 ] 42 18 2%
L, #C B % N (- ) -syringaresinol-4-0-8-D-glucopyra-
noside ,

a1 JEfRSR(HEE) 1% F 2 R-
W BRI I I S 2T £5 ' H-NMR (400 MHz, Pyr)§ :
5.3 (1H,t,J =3.3 Hz,H-12),5.15 (1H,d,J =7.8
Hz,H-1'),4.73 (1H,m,J =9.6,H-5") ,4.62 (1H,
dd,J=10.9,7.7 Hz) ,4.42 ~4.29 (2H,m) ,4.15 ~
4.08 (1H, m),3.65 (1H,d,J =11.2 Hz),3.58
(1H,dd,J =11.1,5.3 Hz),2.80 (1H, ddd, J =
13.8,6.1,3.9 Hz),2.57 (1H,d,J =14.5 Hz) ,2.50
(1H,t,J =5.3 Hz),2.22 ~2.11 (2H, m),2.00
(2H,d,J=14.4 Hz),1.90 ~1.77 (2H,m) ,1.69 ~
1.58 (2H,m),1.54 (3H,s),1.51 ~1.26 (7H,m) ,
1.23 (3H,d,J =8.2 Hz),1.12 (4H,d,J =29.6
Hz),0.93 (1H,s),0.87 (7H,d,J =6.1 Hz),0. 84
(3H,s),0.80 (3H,s),0.75 (2H,d,J =28.5 Hz),
"C-NMR (100 MHz,Pyr) §:213.78 (C-16),173. 11
(C-6"),143.07 (C-13),123.42 (C-12),106.99 (C-
1'),89.32 (C-3),78.57 (C-5"),78.5(C-3"),75. 88
(C2"),73.95 (C4"),63.70 (C-24),56.46 (C-5),
48.16 (C-14),47.4 (C-17),47.4 (C-15),47.20

x1 SUEMMNIABREARRIESIBRAREENSERNE M

(C-19) ,47.20 (C-19),45.05 (C-18) ,44.78(C4) ,
40.12 (C-8),38.80 (C-1),37.1 (C-10),35.21 (C-
21),33.82 (C28),33.7(C-7),31.53 (C-20),
27.45 (C-27),27.26 (C-2),24.26 (C-11),23.85
(C-29),23.71(C-23),21.75 (C-22),19.23 (C-6),
17.96 (C-26),15.66 (C-25).'H-NMR F1"”C-NMR
B 5 ock [ 12 1 28, o e o 16-5-17-5
38, 24-7 7 B S BLR-12-06-3-0-B-D-H BE
iz it .

4 (RSP E R M i

4.1 ZMukEzE 1637 °C,5% CO, Wy FIG B 3R 55
L, S 10% 624 10 ) o DMEM 58 4x 35 55 3%
e 8535 MCF-7,MDA-MB-231 ,MCF-10A 4 jfi .

4.2 MTT k% SRAI MTT ' BF 5 A B AL &5 o
BRI S Y 1 ~ 11 %I 40 i MCF-7,
MDA-MB-231 {4 KA 45 FH o K5 401 i i 5 x 10°
A/ mL 20 B W, AL 180 L 4270 T 96 fLAR
BT 37 CHEESERM TS24 b5, &5 4 n
AR ¥R BE (1 4k 44 (0. 075,0.25,0.75,2.5,7.5,
25 pmol- L"), [ B A4 (0. 075,0.25,0.75,2. 5,
7.5,25 wmol - L™ ) N BH AL, B4 4515 3 AT
fL, I s AL (RO A B 85 DL % gk 22 55 57 48
h &, B LA MTT (1 g-L7")30 pl, & CO, K3
F37 CHigt 4 h, 3 L L, 4L A DMSO 150
pl, B R IREEA], G FRAAE 495 nm TN A I 0% O i
AR SPSS 19.0 G+ /4, 11 5 40 f 38 12K, ok
1C ) BN RV BT Bl 6, A KAl R (IR, IR =
1 _A%W?E/Amlﬁéﬂ)o HRWAET,

Table 1 Inhibitory Effects of various compounds on proliferation of breast cancer cells and normal breast cells

MCF-7 MDA-MB-231 MCF-10A
FE i
1Cyy/pmol + L ! E, ./ % 1Cqy/pmol + L ! E, ./ % 1C5y/pmol + L ™! E,./%
5 41 1.008 99.6 2. 147 99.0 3.771 91.7
a1 >100 <50 >100 <50 > 100 <50
a2 54.906 82.0 >100 <50 45.735 80.5
a3 83.794 61.2 >100 <50 > 100 <50
Y 4 11.284 89.3 19. 077 88.5 11.928 91.6
k&9 8 24.215 80. 6 >100 <50 65.714 62.8
a1 >100 <50 >100 <50 > 100 <50

0B, R R
5 &R5U®
A3t WS 4 B ) 11 A b, I
A 9,10 RN LA e A B 1) T

SR B A2 B o PR SR IR I P 2 2R B B

PG AR AN 5 4 4 X8 25 240 M0 35 A I =5 400 ol 35 1k

M 33k 88% LA b s 4k5 ¥ 2,3,8 X MCF-7 147 1]
.53 .
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A B0 28 60% UL E s E BRI E W 3 4b,
E& 9 2 8 b Xt ik FL R 40 g MCF-10A A7 ] &
TS P, B0 33k 60% DL b ul AL & 3 XL
Ji 9 2 ML MCF-7 A7 16 5 1 4 il A 0 o BEAX 24 B
FEATR R A HOKIRY) B KRB T R4
BB IR TG O R I, AS B 5 X 3 B 45 B A9 4k
B HEATUR ST e 988 05 P 0 O L 5 SR Sk O e A
A0 LR R 25 20 ) S A ) 4R 5 AL R T 5 B
i, fEL A2 — 2 BRI T

[ &% k]
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