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Abstract

AIM: To evaluate the effects of treatment with
arctigenin (ARG) on the adhesion, invasion, and
metastasis of human hepatocellular carcinoma
SMMC-7721 cells.

METHODS: After SMMC-7721 cells were treated
with ARG, cell adherence, migration, and inva-
sion were assessed by MTT assay and Transwell
migration assay. A model of pulmonary metas-
tasis of SMMC-7721 cells was then generated in
nude mice to evaluate the effect of arctigenin on
tumor cell metastasis.

RESULTS: The adhesion, migration, and in-
vasion of SMMC-7721 cells were significantly
inhibited after ARG treatment. Compared with
control cells, the average reduced rates of adhe-
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sion, metastasis, and invasion in cells treated
with ARG were 43.08%, 55.19% and 58.21%,
respectively. ARG inhibited the adhesion of
SMMC-7221 cells in a concentration- and time-
dependent manner (72 h: 0.260 £ 0.014 vs 0.999
0.066, P <0.05; 4 h: 0.558 + 0.026 vs 1.241 £ 0.102,
P < 0.05). The number of metastatic pulmonary
tumors in nude mice inoculated with arctigenin
was lower than that in mice inoculated with
control cells (62.5% vs 100%, P < 0.05).

CONCLUSION: Treatment with arctigenin
markedly inhibits the adherence, migration and
invasion of SMMC-7721 cells.
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FiE RN EBHF KR AMTT%. Transwell
FHHMARGASMMC-7721 4 i B: . 422
Fa bk 4% 69 %5 vh; R 52 Be R R AR R A4S
BEA A ARGAFSMMC-7721 48 el ifi 4% 64

BN

ZR8: Frgxmam, ARGHER B
SMMC-77214m e st & | 122 Rttt £ R
T, L-FHEEMIpRE, #5806 LA
A3 2 A H) A 443.08%. 55.19%F258.21%.
& ARG Z #4938 e, 4E A Bt 69 3L K, ARG
2FSMM C-772 1 4m JiL B 4m JL 5k W 64 37 ) 4 B
2 %35%(72 h: 0.26040.014 vs 0.999+0.066,
P<0.05; 4 h: 0.55840.026 vs 1.24140.102,
P<0.05). B ASMMC-7721 %8 J bt 4645 )L 4 B
2 Em, Y (62.5% vs 100%, P<0.05).
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Il R b 2 3% 1 52 07 i 700 vE o7 IR B A Ik g M R
ARV EZ LS AS NN EERTE S E M EPS
PR AN 2 SE B AT B et A Rk gyt 4
7 JG(arctigenin, ARG). [E4MT HAFEHH] 4
PR o e 8 HR e I s S, AR AT S
I8 HAT HUm R 75 R g T
JAERHEY. (HARGH TR 1228 R 711N
WEFE M JCHRE . A5 I8 ik A R GO0 i 40 i ik
SMMC-7721 (AN . AhSESG, PRI iR (=
22, HR .

1 MRRSA

1.1 A4 B 40 PR SMM C-7721 th 23 g K2
P 2 ot 0 SR 5 5 ORAE; PRMI 164041 g 15 9%
W(ZEEGibcoAT]); ARG(EHFERF LRI A
A); FEEE BRI (BIO-RADSS0%!, 24 [EBD
/y)); Transwell Chamber(8 pmFfL1%)4H Huks 7%
/NE . MatrigellR(GZEBDAH]); 6 BALB/nu/u
ML, SPFZ, Fkb6-8 wk, 1A i 18-20 g( iR}
EBE SR ).

12 F ik

1.2.1 sme3Esk: SMMC-772140 4% Fl T
RPMI16405; J5W (4100 mL/LJGZF I, 7%
%100 kU/L. #%7 2100 kU/L), T37 C, 50
mL/L CO, K MIFINE fE R FRFa rhRE IR, 4il
REZEK, 2-3 dfRAR. A K S0 1) 40 B 1 i 4
Ji A TS5

1.2.2 MTT 4R 4 M ARGXTSMMC-7721 48 it
Pk & BSMMC-7721, i1 X 107/L 40
W, PR To6fLMR, REALSTL, AIMusBE S, 3 L
7, IARGHIWKEZ(DMSOBI, &k i
0.3%LA ™))% A: 0.5, 1.0. 5.0, 10.0 mg/L4H,
0.3% DMSONFATEXT A, FH24. 48, 72 h
J&, JAAMTT 20 uL, #¥ 54 h, 5 F3E, 11200 pL
DMSO, #&%5 min, FIHE G20 il A0 K570
nm WO AME), BSR4 S5 5 S 3RS,
THEAMEIR, FE T POMSHR A5 4% 41 1214k

I = (1-45 29 AT TR A M) X 100%.

1.2.3 MTTi:Am ARGAFSMMC-7721 4@ B 55
#%v%: LL70 mg/LIFN 96 LI, KT 5 il
N4 CUKFE & . AR P8 SCHR[4], 56 I HLL X
10"/LISMMC-7721 41 f 570+ B FNIK196
LB FRMOT, 4412 001 L, 5L, 1540 MG
BEJ5(4-5 h), A PAREFRHAC E AW BN 1.0 mg/
LIARG, 75X RALMA200 pLEFEH, LL75
mg/L 5-Fudy FHHE0S A, BT 55746 N 40 il 7
A1, 2. 4h, BRI, BALIMAS g/LIIMTT
20 mL, 4k 9R4 h, LA W, BAUIMA
DMSO 150 uL, LA~ 5B 8R L, 4% oA Xk
AN B R L BB = (1A B
BIA{E/ 6 B - 2A(H) X 100%.

1.2.4 TranswelliE# M ARG*SMMC-7721 48 i,
125 B 09Fa: Transwel /N EME A8 pm
LR TR KR BE T FLIE N, PN, 4 CRE .
1R 28550 I Transwell/N E 4l f Matrigel iR, T &
BIANO0.5 mLE10%IME R IR, L= MAFBSA
TE L35 15 FR AN B2 (1 X 10%/L, 200 uL/AL),
HR3NE L. LA M1.5 mg/L ARG, HIMEX}
WAL A I 259 (0 R R 55, BHE X 4L R 75
ug/mL 5-Fu. #4115 37 CHFE24 h, Jow NI
H Transwel/N=E, #2548 L= 4010, PBSEYL
5 min 20K, 4%% R R E . 0.1%45 i 5K L £,
B N BEATL T £ S S 1T 11 28 RS AN B T 34 40400
X). He e tie I I e AR, EE I
W(1X10°L), B ES h, &L L. REER)

ffH = [1-ARGHAZ 22 (L #) 41 o/ v - 442
FER) A ML X 100%.

1.2.5 ARG*SMMC-7721 40 ikt R 25745 84
Fof: 2 X 10 /mLig B E K I SMMC-7721
A M2 A BRIk S, B RS 2R 8 R B L 43
H (218 ): ARGHI[50 mg/(kged), MEIEVER .
5-FuZl(5-Fu 17 mg/kg, &0, B NVESH.
X AL R AR 2K 2 mL/d, BEREESD,
B 256 wk, RIS 2524 hjm b JERR SR,
LR Nl S oA A JIE 2 e RS

it b3 K HISPSS17.04 i %k, &
PR lmean £ SDE IR, THE ¥R ) LR
FHERLR R 7 22900, S5 4000R) 2 41 Le B HAS:
5, LAP<0.05 0 2 R ik 24 XL

2 FE
2.1 ARGXFSMMC-7721 4m fe ¥ 345 ¢4 % v FEARG
WL A i, FEPRIE B i KGR ). 5K
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£ 1 MITEAMIARGIISMMC-77214RRETHNE (45,0, mean + SD) iR EE
ARG {1k ) 39
) b g bm ReL 0 45
M 42 & Fo 2 A5

y 24 h 48 h 72 h 2

G FEAR A A7 Y 9B

Z=BNRA 1.242 +0.350 1.131+0.039 0.999 +0.066 WA

BRI IR 1.289 + 0.256 1.192 + 0.034 1.107 +0.061

ARG 0.5 mg/L 0.743 + 0.052° 0.608 + 0.035° 0.558 +0.026°

ARG 1.0 mg/L 0.452 +0.024° 0.420 +0.003° 0.399+0.017°

ARG 5.0 mg/L 0.361 +0.026% 0.321 +0.007% 0.300 +0.011%

ARG 10.0 mg/L 0.314 £ 0.006™°

0.292 +0.008%°

0.260 +0.014**

°P<0.05 vs 2ENIB4H; °P<0.05 vs ARG 0.5, 1.0 mg/L; °P<0.05 vs ARG 5.0 mg/L.

R 2 MIBEMNARGRSMMC-77214BIBEEMIEYEZIE (A5, mean = SD)

x| 1h 2h 4h

TENIRA 0.893 = 0.050 1.02 +0.0549 1.241£0.102
ARG 0.702 +0.041° 0.584 +0.02° 0.433 +0.040°
5-Fuzf 0.743 +0.052° 0.608 +0.035° 0.558 + 0.026°

°P<0.05 vs TEWIRE.

K 3 RNEREARGHSMMC-77214Bi0228 ., R8I0 (7, mean = SD)

4R 0 mg/L 1.0 mg/L 1.5 mg/L 2.0 mg/L
(SEZA) 48+5 32+3° 25 + 2% 19+ 2%
1R 112+ 10 76+7° 59 + 4% 49 + 4%

°P<0.05 vs ZTENYIRA; P<0.05 vs ARG 2.0 mg/L.

5 41 5 0 IR AL A 2 R A gt 2 (3
P<0.05), {HEBEA1E FH I e, 2t R A
B Sk 72 . GBI POMSHR A H 4% 25 W) 21 45 6 7k
A 2615 I SMMC-7721 40 324 hifTICs, 241 4
1.50 mg/L, DAR SEEG UG T ok FE M 2 25 %)
gl Ee e A TR

2.2 ARG*SMMC-7721 48 i 55 64 % vl SZBG 41
I B 40 M 6 B 235 W BAR TR A, % B
Je5-FuZl R M EIZ 70 501 421.39%. 42.75%H1
65.11%, I8 A BEZ 7] 22 S5 A7 Ge vl 24 3 X (R2),
K ARGXTSMMC-7721 41 Ha 2 Bt A 43 48 I,
AR F B A I R A

2.3 ARGXSMMC-7721 404z % . 34569 %0
ARGH 7 40 W K S A7 28 40 i 25350 B BAIG T-06F
WAL, B AL 2 FR 22306126 3 53l 24 55.19%
MI58.21%(#3). Xf ML 41 40 [ 46 3R i T, 7% JJ
%, ARGHA B AR . . £ ARGAEHESS,
SMMC-7721 41 A H M= 22 HMatrige IR ARALLH)
SRR e D) 2 B W] Al 0. 1.00 1.5, 2.0
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mg/L ARGZ1AF 124 hj5 SMMC-7721 44 Jifd 7 it J
I B 1) 40 P B i ek (B 1), 22 e fR24l 341
RSN GEvt 25 L (3P<0.01), &2 alE
ZEHM A0 E41.25%, 51.43%, 68.18%. ik
B HISMMC-772141 28 hJm %5 /L
(1 2 o A b 2588 B s (D), 2 e 3 et
R X (BIP<0.01), AL AMEIA S ] 5232.55%
42.38%%159.31%.

2.4 ARG*SMMC-7721 %8 Jo % S £ 45 ) 49
e WA PP B B X A 4
ASHL 61 8RR L Bkt B0k
Xof FEALJEF I R I A A Ak, At U 2% Hh 24 2R R TR
FTBET KL R R BRI, 7 AR AR
5% I SR Tl A B A B H R/ (B12), 4% LA
NhRES G (DK, BAR()<0.5 mm; (+H)ZK, d
=0.5-1.0 mm; (+++H)Z%, d = 1.1-2.0 mm; (++++)
%, d>2.0 mm. SRR AT, BITELUH R
2(8/8 = 100%) 1 T FHPEAL(6/8 = 75%)F1Z 4
(5/8 = 62.5%, P<0.05), {H 5 & [H Jo i i 2= 5=
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w5 1 SMMC-77214BfRiT#H
AL IR AR G MIRRR(ERERE x 400). A:
?L E — R WA SMMC—772141f023 A IRZE; B: 4F
U .

2 FFEESMMC-77214BIR4R R ML RS (HERE x 200).

(P>0.05). B N A W AU AL R kb HH K B %
HEZ 1) IV S 20 A 8, 70 I8 /08 0l A N R DAL 9
FEAEAE.

3 e

(R AN RS S TG R S S A TR R P, S
HhRE . BE AT RN Z —. Liotta™
MRt TIRE. BB =20 i
RBE S B RS, bR AN N i O M R R
Z0 B e I B 5 4 i A B o 1) K T AR
T 5 JE 5ROV AR O 1R A KA Il
4 J& 25 (1 (matrix metalloproteinases, MMPs)
SEL T A A B JEC IS5 AN i AR S Y, iR 4
o3z By 7 5 AT 56 Bef 28 J F 20 28 L 5 B I
1TV e, FHRAN R R (R AR
B i R AR R, H iR E R IR,
0TI g 200 B PR R B A2 2 RN ) e BT

EALH T (L mg/L, 8 h)Z G
TR R C: 2SR IR4; D:
HEETETTANE me/L, 24 h 25
HIZmlE oA R 2% RN, st
TBZHPA TR .

TR I R A

A FCAE AR A R B 77 5 o 4R
T35 R AR FE AR A AL M atri ge LB AN 28 1k
T 6 B T e N T JIBE, U %2 3] A R GG i 988 4 i
MIRGB R 2R AT 2 I I L m A
SMMC-7721 %5k e W] & B, H A I RAK
S 7] AR G AT 41 B B 25 K A B 8 IR el g,
HRORINENIZE. HBae ). 1£7RARGH] %
fICHHESMMC-772 144 U &G B 6 7, BH AR 28
R AR, TR LS, 8 R R b
SMMC-772 1 4 i gt <7 Jili e B A5 AR A 40 388 04T
R B RIERE, RE ARG T TG 1k
TR A K L, R IR AR GRE IR (1 7%,
R 5 5-Fuilin.

ARG M ez 25, BA 2R Y%
TR, T LLRE e Ji R A B IR R A R IS
BB, PR T AR B ek e At ) 9 1 B AH O A
ST T R RS, AT T A S o
52 3 AR G bR 40 a1 5 045 3 L 0,
ARSI 25 R I AR GTEAAMI I3 20 i Fr
Bt RBRVEERS, AR IR RS H T

52 KRB ARGHI K T LA Ttk —2b s
BRIE T, AT T A v 25 AU B 7 B 960 24 o1
SEHUHT ) B

4 SEXE
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(REAGIEZE) EX &4

AFRR ATFIESCHREZ X 05155 1 MEHRITT I, 11 AR 1.2 771k 2 8500 3 1He; 4 %30k, 75—t
TS, J5 25 I AR, 24005 i 0 RS B2 16 30, BUR B4 BRIR: ()51 NAAFRZIFFU H FIFHZI 775 HoAh
ST R. QMR NIRRT, (2R L AR AT 2560 IR T e 06 B A% 558 . B0 7 T N %
AR, CART R R 25 | 22 SCHRRD T, A 20 STk b alaa 700 35 o 1 5 32 1) SSOdE AN A ke it 2 AR BT
()& S0 2 LN A R F B RN S 38R, TR b B it it (4)ish i 2R, AR rhou] B 4910 45 LA
HH AR T AN T ST AR, AN W K SOk ) [T 1 3R (M B BERS E. SRINA RIT AR, A 2% B AW
PR S, A AT IESCRT T HRIZ R M P 2. RN RN ARk, RPAEA R 475 N AR E P
i, oA — ] S 2R RO 2R, 7015 S0 iz B My B . BN A By SR B, DUE A 5
Wi B, B (0 B R E SO P B v . RS A ARG BEaE. LB, g1

ANTERRAS BIRGA. t1: B ZE450E S KT T G FEASAL . Az -o; B: w3 C: o3 D: =oo; B oo; Fr ooo; Gr oo, 2R ]
e, O. B, 0. A. ABFEMEHFAERTTS. Gt B35 ©P<0.05, "P<0.01(P>0.054E). WfF]—#
rh S — 2P, WP<0.05, ‘P<0.01; 55345 H°P<0.05, 'P<0.01. PIEJEVE B RIS I8 A H HAR BT, 1nP<0.01, £ =
4.56 vs X MRA S, AT RINA T 7. RARAMRAIECE, SR THE AR MR RNA EJ7, RAAE
B AMEUSL £ N ETRXSE O A” FoRJGMIERM, - RERHIMEAR KN, AR A F R
LR S EXARES. XERF H/LEH/min, ¢/(mol/L), p/kPa, V/mL, ¢/°C k. 2 A EE W 2 ARy, IF
BB R B R pE P VR DR A T, WA SR ST BT EN R IR R B A 7 K/NT.S em X 4.5 em,
Db A5 FH T JBe 2% AR W 2 1E SC P, AN BEA F SRR . (S)&E I RN B 5, HEE e IS &5 2% SCikar, 4255
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