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W OE B ER D ER SR G N, ok 32 R AU 48 i MCF-7 = MDA-MB-231, % 3L 2 Am A 1,25 .50 ,
100 pg/ml /et 3 ZEEAR B (X)) LR TEEFR B (X,) LB T BE4R I (X, ), 6.25.12.5,25 50,100 pmol/L 8,2 - = %M A &
F3-FEE(S) MR E(S,), M B pi o 28 fm e ) B AR SOMCF 25T MCF-7 ACSUBR % 28 i S0 47 9 /) RO A . BE AL/
R R T2 A2 R(EA L) 15 mg/kg TRAEBE M (FRAEBER4L) .500 mg/kg X, (X, 41) .500 mg/kg X.(X.41) .500 mg/kg
Xa(Xof), BR 1R, EL15d, NN EARRE BRE A BREwHE, BERNEASNETLTFEARLRGERA) 15
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Study on Anti-breast Tumor Activity of Sinopodophyllum hexandrum Extracts

GUO Shuai', WANG Lu',SU Dan',KONG Yue'’, SHANG Ming-ying', CAI Shao-qging'(1.Division of Pharmacog-
nosy, Dept. of Natural Medicine, School of Pharmaceutical Sciences, Peking University Health Science Center,
Beijing 100191, China; 2.Patent Examination Cooperation Center, State Intellectual Property Office, Beijing
100190, China)

ABSTRACT OBIJECTIVE: To study the anti-breast tumor activity of Sinopodophyllum hexandrum extracts. METHODS : Human
breast cancer cell line MCF-7 and MDA-MB-231 were treated by 1, 25, 50 and 100 pg/ml ethanol extract of S. hexandrum (X,) ,
ethyl acetate extract of S. hexandrum (X.) and n-butanol extract of S. hexandrum (X;),6.25,12.5,25,50 and 100 pmol/L 8,2’ -di-
prenylquercetin-3-methyl ether (S;) and quercetin(S,). The inhibitory rate of tumor was detected. Tumor bearing mice was induced
by subaxillary injection of human breast cancer cell line MCF-7. Tumor bearing mice were given constant volume of normal saline
intragastrically (model group) , 15 mg/kg cyclophosphamide (cyclophosphamide group) ,500 mg/kg X, (X, group), 500 mg/kg X. (X,
group) , 500 mg/kg X:(X; group) ,once a day for consecutive 15 days.Inhibitory rate of tumor weight, body weight, tumor weight
and inhibitory rate were determined. Tumor bearing mice were divided into model group (constant volume of normal saline) , cyclo-
phosphamide group (15 mg/kg) ,S: group (15 mg/kg) and S. group(15 mg/kg). They were given relevant medicines intragastrically
once a day for consecutive 9 days. Inhibitory rate of tumor volume, tumor volume of mice was detected. RESULTS:1,25,50,100 ng/
ml X, and X, 12.5,25,50,100 pumol/L S, and S; significantly inhibited the growth of human breast cancer cell line MCF-7, while
they inhibited MDA-MB-231 slightly. Compared with model group, inhibitory rate of X, group, X. group and X; group were all in-
creased significantly; there was statistically significance (P<<0.05 or P<<0.01). Compared with model group, inhibitory rate of tu-
mor volume and tumor weight of S, group and S. group were decreased significantly; there was statistical significance (P<<0.05 or
P<<0.01). CONCLUSIONS:S. hexandrum extracts show some anti-breast tumor activity.

KEYWORDS  Sinopodophyllum hexandrum extracts; 8, 2’ -diprenylquercetin-3-methyl ether; Quercetin; Human breast cancer
cell; Nude mice transplantable tumor
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s TES (deatfhakigil) ) s CP214 B E F K- (£ [
Ohaus A 7 ) ; 5 5544 (75 = Binder A ] 3 Ji U401 ML (35 |E B
DPharmingen 72 #i] ) ; VersaMax % iff #7 1% ( 3¢ [& Molecular
Devices 24 F] ) 5 CKX31 U5 & 73458 ( H 4% Olympus 24 H ) 596
FLH (35 [# Corning Costar A7) ) .

1.2 #5#t

/NI, 2009 4 10 F W 35 1 SRR 2 A /], 7 1 ok
T, SEUEAR S (G5 : 6339) A7 Tl s R B S 2 2 i A= 24
NG
1.3 5l

IR B Wk B (CTX, 3£ [ Acros Organics /A A , #ib %5 :
A1064185) ; LA TR £ (PL) ik 2 FHEH B L AZ Wi A2 2 /il RNase
(ZE[H Sigma A ) ; 1640 B53% 3 HG 4 M7E (32 Gibeo A 1) 5
ZHIE T (DMSO) 3R B B 27 4k 2 4 (CMC-Na) ¥ g 73 By
af WA e T
14 5tk

Balb/c #/NERL, @ ,4~6 FiHE A (19.0 £ 2.5) g, ldb
R B 2R S 5 sl ) b AR AR [ S50 B M i VR AT HIE : SCXK
(51)2011-0012], AZLARIE 4 Itk MCF-7 MDA-MB-231 #4 i
U R R B2 2 F B 2 4 R BT R i
2 FHik
2.1 NITERBIR &

BN TE THR 258 17.5 kg, By oRURS , DA 8 R 1119 95 %
CEEI R 2 Y, AR 2 h, 50 % L FEHEE L h, 2RI A 35
e 28 FEATCIER , 193 4.17 kg Xio HL4.01 kg X, IZEMIK
12 L B 2RF A, MRS R T O R Ol KA AE T B
AAREUS U, SREUR ek R B R A S R E . Ho
Xo WIRAF IR 1 150.0 g, Xo MLLEE IR 794.8 go 431/ L
Xi \XQ\X:%% 10 g, %ﬂﬁi#ﬁq:%’%ﬁﬁo /E-‘ 1 g X|*H¥lﬂ:ﬁﬁzéﬁ
419 g, R 1 g XY FIRAEZY 14.5 g, 7 1 gXo M S T I A= 24
20.9 go SRS NEEH M/ N EH 7 A5 B F A S5 e, —
H4lifE>98.0%

22 ARHHE

2.2.1 /NMERBUAERIS & X X Xl TRE &,
DI ZE LK R 45 BT B VR J3E S 100 mg/ml B ZE SR /KT 45 (k3
WSz ) 3 LA DMSO i £ )i 5T 2 ¥R JBE 4 10 mg /ml B DMSO
I 28 (ARSI SC R )

2.2.2 SIS IFEWAMIEIE  BUS A S.iEF, L 0.5%CMC-Na
£ BRI R 1.5 mg/ml 19 0.5 % 3 (L sh W92 ae A ) 5 A
DMSO il 4 v I 2 10 pmol/ml ) DMSO It 45 W (it 444120
M) o

2.3 INTERE T AZLARE A MCF-7 . MDA-MB-231 )
HIHI1EA

N FL 9 40 L MCF-7 . MDA-MB-231 & 75 )5 , T 37 C .
5% CO. MR FEA P B 3%, 2~3 dAEURE 3% . b T x5
e ST B s B i 98 2 B LA 200 pl/FL 3R T 96 FLIE FeM , AL
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8 000~ 4M M., MHBEA K 24 h IS 2525 . il 4 4 Fh B W & 1
Xo Xo Xe VA (1.25.50.100 pg/ml) Fl 4 ik BEAY SRS, I
(12.5.25.50.100 pmol/L) o FA M 3N FL. 48 hIL
KEFEt, BEALINA 10% (m/ V) (1) =& LER(TCA) 100 wl [55%E 40
fitd, 4 CHUE 1 ho FrREIE R, HZEMKEER SR, SR HRT
P, LN R 2 B B YA TR 100 ul, 25 ¥ T ACE 10~30 min,
1% BERRVEV 5K, BSR T, 5 M A 150 pl/fL Tris %
W, AE MR % FAR Y 5 min, FAEEFRALAE 515 nm 9% K Ab
M 5E S BE(OD) , 28 A R A . LLA A N fin DMSO 1
R A o 2 R A A K A R R L R R =
(OD gomarse — OD 22) /ODys s s x 100 %
2.4 NHSEREU X /N R MCF-7 348 i R #l4E
241 BERIAAH ANFLIRE A0 MCF-7 & 95 )5, B 37 °C .
5% COZNEE:FRF PR %, 2~3 A0 IR . K5 RE 41 i
PBS 27K, 0.25% HEREHEAL , 1640 5537 3E (5 109% 175 ) &
1B THARIG AT BN, ST, O IR  PBS 1 2 K, 50
Wtk A PBS, i 45 B o 53107 ml ™, 4 H AN i
3200 plo IEFIRIEA dJE, B/ R H I e, b sEARR
INER, TR T U B, B 2o R FE A4 23300 . KT Y
SR LUAH R RN (3 mm? ) A3 -4 AR/ IS A I 2 T -
2.4.2 IYHEHHZ (D)X KRR /N BB R 04 30 5048 -
SEI Ak 3 AL, BRI 4 (S5 25 A B R /K ) 41 . X, (500 mg/kg)
2] CTX (15 mg/kg) 2l . RHIBRIEE 2 K5 ig 4520, R 11K,
HEEE15 do RIRGAZN 1 dJEAbFE/INR, SERR IR &, S f il 2 T
L PRI T . RN RS PR AR 5T A PR AR S U R
o VIR TR R DR TR A SR (% ) = (1— FH 244 F 1
968 3 ek A TR 2 S 496 B ) x 100 % 1o (2) X X X fir 988/ LS
FEUIRE BRI VR R - 520000y 4 20, RIS (225 AR BRER /KO 4H . X,
(500 mg/kg) ZH . X,(500 mg/kg) 2 .CTX (15 mg/kg) . 4255
FRBRAGIA] “2.4.2 (1) "R 5% o (3) S, Al S X ipfid /N RS HE T
B - 5206 20 R 4 41, RVRS TR 4 (S 28 A= BHER 7K 41 .S,
(15 mg/kg) 41 .S (15 mg/kg) 41 .CTX (15 mg/kg) 41, ig 43245, &
KUK, ESE9 do I HRIT B kA “2.4.2(1)7HUF
SR JEHE 3.6.9 KAl IR AR, LAKCR bR TR R B
FERIE B AR RN AR | T B9 AR FR [ R R = (K A2 < J
)2, TR AT HI R RABII R (% ) = (1— 2
VIR AR TR R 2 S SA R ) < 100 % 197
25 GFitFEFHE

SHS B X £ 5 3278, R F SPSS 21.0 Gi |4 2 kA T4k
Wb, 4R E R i e AR RN Z B HIES A6, 5
PLLSD #1145, P<0.05 W2 S H GiteEE XL,
3 4R
3.1 /NHEREN XS A ZLARSE 20 A MCF-7 . MDA-MB-231 1
MEMEA

X X AT FUNR AR A0 MCF-7 , X, B3 7 Fr A
55, 3 A ER IO 4 - B i vk (ICs) 439l 2y 39.51,55.18,
89.10 pg/ml. XX XX A FLIRE 4 HE MDA-MB-231 (4
VEF#EES L 1Cs%3 5129 101.70,96.09.,196.00 pg/ml. S, .S ¥ A
L9 A i MCF-7 45 B il /8 7, 1Cs0 433l 2 17.67 ,39.87
pmol/L; Sy S % AFLIRIE 4 i MDA-MB-231 By HI/E %55
ICs0 %351} 36.33.58.76 wmol/L. /INHEFREY) .S, . S %F N FLIR
FEANME MCE-7 #IMDA-MB-23 1 BRI B 1 % 2.
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F1 NHERRYIT A FLARE A MCF-7 #1 MDA-MB-231
KIHEIMER (% ,x s, n=3)
Tab 1 Inhibitory effect of S. hexandrum extracts on human
breast cancer cell line MCF-7 and MDA-MB-231(% ,X*s,
n=3)

TR, NN MCE-T NG MDA-MB-231
pg/ml X X, hie Xi X: X
1 26054530 2685361 29114302 5244484 7534758 -534£672
25 38633680 34941476 34102710 14323637 13292516 24802601
50 631379 44334483 4011694 3736417 412378 33584769
100 947211 59504503 53761889  SS13485 52094425 45774

#®2 S..S. % A ZFLPR 40 B MCF-7 1 MDA-MB-231 B #1 4l
€A (% ,x+s, n=3)
Tab 2 Inhibitory effect of S;, S: on human breast cancer cell
line MCF-7 and MDA-MB-231(% ,x*s, n=3)
ASREAIMCE-T AU MDA-MB-231

T, wmol/L

S S S S
125 42.13£837 2889440 18.75£6.77 13.75+4.44
25 6245£6.33 42.6413.96 23.01£2.74 13.01£2.74
50 65.3918.61 45622554 5195£5.89 26951561
100 87.05£3.46 72501332 81.34£8.62 76.34£3.93

3.2 /NI EESR B X AN B MCF-7 #3488 B D 1 4E
SRR A, X X XS 2L S, AR D B
MCF-7 BB o i ol 2, 90 o e 0 i 5 B I 7 i (P<<0.01 3
P<0.05). S,.S:XFfrJed/IN B MCF-7 R AL IR AR (410 i 412 F A
Rlo SR AL 5 3~6 K, S AU AR 3 K F CTX 41
B S 215 55 6~9 K, AU RS R JRE IR FRAR S 4 1T S 2 A% A
TERTRRIG K, S. 2 RS AR AR/ o X3 X X X i 88 /) B
MCF-7 % HEJ8 FOA A 1 23 31 L6 33 45 S, Su X Aar i /N B
MCF-7 B At oot ARV T 23 3 3k 5 .3 6.
F3 XX /NR MCF-7 B HIER (x5, n="7)
Tab 3 Inhibitory effect of X, on MCF-7 transplantable tum-
or(x+s, n="7)

[kFiid /g PETON i
A T vl
enikil 7 18364048 2129086  293%113 061018
peil 7 I807HL13 21574134 350£076 0320147 4754°
cTX 4l 7 1857137 2093154 236168 033008  45.90°

PRI LA * P<<0.05, " *P<<0.01
vs.model group: *P<<0.05, " *P<<0.01

F4 X0 XX TE/INR MCF-7 B8 EIER (x5, n
6)

Tab 4 Inhibitory effect of X., X; on MCF-7 transplantable
tumor(x+s, n=6)
ks, R

a | PR
HA 6 20.05£1.26 231110 3272048 2561060
pei 6 2311128 2508135 2771067 12610297 5098°
pei 6 21.63£0.58 25601186 397+ 154 188+0.62°" 2656
CTX 4 6 198513 23384216 353+LIL 15040317 4134

LIBURAL TR T P<<0.01

vs.model group: **P<<0.01

£5 S, S XIFEE/INR MCF-7T B ERERENINHIER (X ts
n==a6)
Tab 5 Inhibitory effect of S;, S, on tumor weight of MCF-7
transplatable tumor (X +s, n=6)

IR, " il
i e we " W
gl 6 16901070  1850+106 1681050 0.1503£00227
sl 6 17174087 1907£112  190£037 0.0257+0008° 6647
S4 6 17055059 19724059 2674027 0.0307+0.008°°  68.10°"
CTX 4 6 1698+088 19324112 2334038 0.0148+0.0049° 8674
SERIY] T P<<0.01
vs.model group: **P<<0.01

4 g

X, XX A FLIRIE 41 MCF-7 .MDA-MB-231 D % faf g /]y
SRR AR A A B VR P, 5 2 o S 0 A AR S5 2 A T
H o 1 XX N FUMR S 40 i MCF-7 . MDA-MB-231 D X 19
/N RS HEIRE BV PR 455 , AT RE DN OR X BB O A E
FIARERFZRAEY AR &H KSR YR T H
TEE, B TR R AN 6

WAL A P N R EA R M R A P LA B 2Rk Ak
PR BAT B BT TR . SO AL AN I MCE-T fY
IVE SR T S, AT e IR A S B SR S, i S A S,
B BEHAEER 6 T2 R AR R P SN BT B E R,
NUERIARSE S AR Y SN IR e — e

FUBRIE A PEF W 2 — , B Ainis 2 E A
ST Z B E A, M ERZE I A Y A M R A YT
P, I BT LR A I RAVE A o i g S AN So X i 3 1t
LI 20 AR AR A 20 S 3 7 410 3 1 T A B e/ RS
R TIAE T, DI AR 4596« A S IO I G A B b

6 S, .S XHTYE/NNR MCF-7 B8R FR I HEI{E R (X + 5, n=6)

Tab 6 Inhibitory effect of S; and S; on tumor volume of MCF-7 transplantable tumor(X¥=*s, n=6)

a1 ; 3K 6k ‘%W
AR, o’ SHBUIHR, % AR, ' BB, % SR mm’ R %
g 6 502711265 70.7518.60 964511458
sl 6 1569281 69.97+537 30.54+6.54° 571241420 29314933 67.58+9.68"
s.4 6 283616477 45711240 34.65£539" 51.01£7.62 31341094 65341135
CTX4 6 1948+599* 62711146 303241005 56.83+9.24 1199+395" 86.74£4.10"
SREZE oA s P<<0.05, " *P<<0.01
vs.model group : *P<<0.05, “*P<<0.01
B AR B ARS8 P PR, TR I AR A Y S 56 L HF R AR
TR TG P, A S5 s R ) S s VR AR O (€27 e m a2 e Ml ei i T SN A O i B E RN
ML G = 25 b 4 HA TS R AR e R e ik &9 S 3k
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W E AN MRAREEAITERmICEAS Y0, F ik ARSNEIRAT 2K T6(HSC-T6) 4 L, 2m At 3% Kit8 (CCK-8) ik 44
0.10.,20.40 pmol/L A B3 7 #F HSC-T6 4@ Ji 3 54 4 5% v ; 38 1 %] JR 52 36 | Transwell 52 3 WL 5% 0,10,20,40 pmol/L A B3 & 4
HSC-T6 40 oL iE #5 56 ) 69 % vf 5 & @ PP 32 s A ) KB 35 2 < 4w B 912 5 R 9 i 8 (ERK) 5 & @ B s AL K T a9 %o, 45 R .
20,40 pmol/L A B3 % 46 9 2 Fp4) HSC-T6 £m L4935 71 (P<<0.05) ;10,20 .40 pumol/L A B3 & 4k 9 2 47 4] HSC-T6 2w Al X Ji #9145
H.(P<0.05); 10,2040 pmol/L A B3 % 490 2 474 HSC-T6 20 i85 1 (P<<0.05) ;10,20 .40 pmol/L A B 3 2 46 80 2 374) 2m s b
W o 73 09 R AR B AL (p)-ERKS KA (P<<0.05) . %53k KRB 2R EARMUE 37 5] HSC-T6 29 i 3 s Ao it 45, ALK 7T Ak &
FpH) ERKS & & # B ALK T4 %

KA RBEE TR R M A4S M SR A 5

Effects of Luteloin on the Migration and Proliferation of Hepatic Stellate Cells

LI Jie"*, LI Xing-xia',HUO Yan', YANG Quan-jun', GUO Cheng"*(1.Dept. of Pharmacy, Shanghai Sixth People’s
Hospital, Shanghai Jiaotong University, Shanghai 200233, China;2.School of Pharmacy, Shanghai Jiaotong Uni-
versity, Shanghai 200240, China)

ABSTRACT OBJECTIVE: To study the effects of luteolin on the migration of hepatic stellate cells cell line (HSC-T6 cells).
METHODS: HSC-T6 cells were cultured in vitro. CCK-8 assay was used to measure the effects of 0, 10, 20, 40 pmol/L luteolin
on the proliferation of HSC-T6 cells; Scratch test and Transwell metastasis experiment were applied to observe the effects of 0,
10, 20, 40 umol/L luteolin on the migration ability of HSC-T6 cells; phosphorylation level of ERK5 was detected by Western blot.
RESULTS: 20, 40 pmol/L luteolin could significantly inhibit the proliferation of HSC-T6 cells(P<<0.05); 10, 20, 40 umol/L lute-
olin inhibited scratch repair of HSC-T6 cells significantly and decreased the number of HSC-T6 cells passing through cell membrane
(P<<0.05) ; the expression of p-ERK5 in HSC-T6 cells was inhibited by 10, 20, 40pmol/L luteolin significantly (P<<0.05). CON-
CLUSIONS: Luteolin inhibit the proliferation and migration of HSC-T6 cells in dose-dependent manner, which may be associated
with the inhibition of ERK5 phosphorylation in HSC-T6 cells.

KEYWORDS Luteolin; Hepatic stellate cells; Migration; ERK5
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