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[(FE] B ARUT S TEM IR L 0% 25 3 & F0OE T B AL 52 B (YSC-ZDC) Ml i Hep3B 20 it 452 22 5% 7 1
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B B 52, B S WLEE % 25 %5 Hep3 B 20 ML 04 T I 52 ) o RJJR 5298 F Transwell /N £ illl YSC-ZDC Xt Hep3B 4fi g {= 28 . iE % 1Y 5%
Wi s Western blot A6 {2 28 5 # M1 515 53 4> T R 159484k, 58 : YSC-ZDC 50,100,200 mg- L ™' 1 H T Hep3B 41l g 24,48,
72 h )5 AL B S A K, 50,100,200 mg- L' YSC-ZDC { i F Hep3B 4iljf 24 h J5 AT 07 &2 30 i 47 28 13T £ ; YSC-ZDC AJ
B e b -] BT 4% Ak (EMT) A 5648 B E-45 6 R, N-45 26 & ( E-cadherin, N-cadherin) FI £F 4 % #: 4 H (FN) 19K 38 (P <
0.05) ., £12:YSC-ZDC fig .3 1 # Hep3B 4 i (93458 FI = 22 7 %8, P 155 Hep3B 40 I8 T, HAE HIMLHI W] B 5 EMT £ ¢,
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Inhibits Human Liver Hep3B Cell Proliferation and Invasion and Metastasis of n-butanol Part of
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[ Abstract | Objective: This study sought to investigate whether n-butanol part of Pterocephalus hookeri
(YSC-ZDC) in vitro inhibits the invasion and metastasis of human liver cancer Hep3B cells effective extraction,
and its antitumor mechanisms were discussed. Method: Hep3B cell proliferation was assayed by MTT method, the
fluorescent staining was used to observe the effect of YSC-ZDC on Hep3B cell apoptosis. Scratch test and Transwell
were used to detect invasion and migration of Hep3B cell by YSC-ZDC, Western blot was uswed to detect related
signaling pathways. Result; YSC-ZDC 50, 100, 200 mg -L~' 24, 48, 72 h after treatment could obviously
inhibit proliferation. 50, 100, 200 mg - L' YSC-ZDC after 24 h could obviously inhibit the invasion and
migration; YSC-ZDC could significantly affect the epithelial-mesenchymel transitions ( EMT) related proteins.
Conclusion: YSC-ZDC can significantly inhibit Hep3B cells proliferation and invasion and metastasis, and induce
the Hep3B cell apoptosis. Its mechanism may be related to EMT.
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IO I B EE A RN I A KB DG T 4
B . ERTE X 2 B B P, R 28
AR PAEDTR VU KBTI KB OGRS T T .
A ST R B, B R R0 SR L O =i R
T RGBS 2B Y, X 2 Fiib G WA
SR T S JLAR SR fi 98 U B g A
Z— A URFIZH TE H 5T AR b A I A
TFERAL XS 22 A e e 4 A B A 5 B I B A e A A
FIT A X B B OE T B AR AL S K B, X B
Ji SGC-7901 , AT ¥ Hep3B, & 4 & Eca-109 X fili Ji#
AS49 ZFh i A0 LRk S A I dIAE T . BT, O TR
[EECE NN RO/ RO SR 1 T WG
Hep3B 4fi il #k Ay A58 % 42, WL 46 35 15 B 0F T 3 or
FEIY) (YSC-ZDC) X HoAm il 1 B F = 22 Be ) 1 5
Wi, I X% YSC-ZDC %5 5 1) Hep3B 20 iy L Jz ] J5t 5%
B (EMT) s f2 v b bR 35 E-¥5 %4 3 (E-cadherin )
A B R IR R FTAR S ) N-F5 % % (N-cadherin ) £
FI M 27 4 % 5 A (FN) B9 38 3EA7 00 20 ML #R3)
LLEAH YSC-ZDC il Hep3B 4 ifg = 22 ¢ # i 7T fig
YE AL

1 #ra

L1 2550 M3 il 4 3 ¥ % Prerocephalus
hookeri & i M RE T H M4 , & BilFh B2 K%
G HE R B I K RORDR 23 0l iE i 80% £
Ml S M 3 YRR 1 b B [T 2 AR VR 4R, 4y
90 A S T | = SR e K R TE T R AR K 2R L, X IE
TREAE O, HEAT LA 25 B

1.2 Zffakk  ABTJE Hep3B 20 bk, Wy A [ F
B AR A S A M A ) A ST

L3 R 50E B AR T R A 32 IR
(YSC-ZDC) py |- ifg v B2 24 K5 vp 25 4k 2 5L 56 55 4
B 45 5 16 4R 13 ( Gibeo fit 5 100099-141) (B iR ££
ZZvhil \DMEM 15 7% (Thermo 23wl ,SH30243.01) ;
BRI ik (VCR ) 10 H A 0w 8 (MTT 3 11 5
%) WL E AR ( Sigma 23 F, #E H 53 3<) ; Transwell
/% (Corning 23 W], it 45 3413 ), A T HE A4y 2k I IR
(Matrigel , 35 [ BD /A A, L5 356234 ) ; E-cadherin, N-
cadherin — $ii ( Epitomics #F 0 43 %% ), PVDF &
(millipore 28 A] ) , 5636 —$i (Odyssey #F [ 43342 ) ,1X71
TR ZE W BE ( HAS Olympus) 3111 R S AL Ak 85 57
(& [ Thermo 23 7] ) , SynergyHT #Y 4> i K i A5 X
(£ [H BioTek A7) .

2 AFiE

2.1 gjfdngE AP Hep3B A1MI3E IR 1 & 10%

Ji L3, R R R R (4100 UsmL™") ,pH 7. 4
) DMEM FE Wi, 8 37 C,5% CO, 40135 35 46 I
Wigito MR ,2 ~3 dfEH01 W,

2.2 XTAMMOIGAE AL A RORAS RAF I A
S Hep3B 41 Ji , 14 Ak WS 4R J5 45 40 B B V% 32 TR Ry
4 x10*/mL, R F 96 FL 4N EE 724, £ FL100 pL,
T8 200 JHL O B 5 3 2L Ak B AT R A o) SR ket BB AR (O A
2.1 ) DMFM 53200 ) , 35 15 50 0E T B o7 4 ey
12.5,25,50,100,200 mg-L "4 , K #H#H#% 0. 1,0. 3,
1.0 mg-L ™4, AR W E Y, TR 54
YRS 57 24,48 ,72 b, BRALINALO pLi) MTT ¥
W, TH AT 4 h, WX F2EWE LA
150 pL (4 DMSO, J i A5 A I 5E 490 nmiip 4 4b F) 1
JCRE(A) LB 3 IR,

MR = (1 - 2T A/BIVELLT-4 A) x 100%
2.3 %X Hep3B MU T- A ANMER; ## [F] MTT
Sz 5 A BT Hep3B ZH I LL 2 x 107 A>/FL 4% i
T 24 fLAR A AR R BT B W B YSC-ZDC 1557 24,
48,72 h J5, N A 4% L2 B HEE 1 mL, [# % 10 min,
PBS ¥k 2 ¥k, il A heochst 33258 4L ¥k , G &
10 min, 7856 B s ™ M40 B .
2.4 MEIERERE AN (DRSS ) AR IR
25 A TR 2.2 TR o BORH B A K 0
Hep3B 4ilfi , A5 40 f 2 E R 1 x 107/ mL, 25 5) $2 Fb
T 6 FLAR Y, o 0 ML BE 58 42 Je RS IR AR R A A~
LN —IEIR M A 2, ¥ 3 N E AL, 5
T 0,24,48 h 5 W REAH
2.5 AALEALRE SR (Transwell /NESCHS) ik
IO A= K A 1Y) Hep3B 41 i, FH JC i 85 1) 240 Md K5 3%
WO L AN BE A 5 x 10° A/ FL, 4% A A il B
3NN 4% 5 VA 3 24 ) 1 A i Bk 200 (Tt
Mmig), FEMAS 10% 15 19 DMEM 5 3% W
500 pL,RF4H 3 AL, CE T 37 CL,5% CO, k%
FRARRE SR 24 h 5 BU Transwell /N, I & 2 5%
PEbR b bR R g m Al i, I 95% £ B 1
20 min, [ 0. 1% 45 i 25 Y2 Wy 42 £8, 30 min, XL ZE 7K
BUE/NE T R BT 5 ENE BB T (%200
£ ) BEALE 3 A0 EF 411 B TROAN i 2 5K, BT 3
BN A L 75 g

ERIEIR = (1 - 5250 417 23T B 40 i 50/ 3 I8 41 °F

PIEE RS A ML) x 100%
2.6 A ffLARZR VR E  E O N KR TR
Matrigel Fij , 7684 &5 b JCTE 73 %, i AT T 4 C oK
Farb A SR RLAE s I JC I ) DMEM 8532 2L 1: 31
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LU 4614 B N TS BT 5 B 50 L Matrigel 75 B3 i A
F| Transwell RZ8/NEh BN T IR, LK
J7 1 7] Transwell 3T 8 5056 . HCZH A 28 4%, 7 34 4%
TR MR 22 T .

RZBMEI R = (1 - 556 20 7 34 4= 2% 40 M 550/ % I 20 7

B2 22 A Mgk ) x 100%

2.7 Hep3B #H Ml EMT M SCEH H &KL B £
Hep3B 4fl il , Jin A AS [7] 2¢ Jit & % £ YSC-ZDC (50,
100,200 mg- L") 5% DMEM #5553 4/EH 48 h &5,
FHEE A 3R B0 & 4 BB R 1, SR TN M T iz 458 R
KB, % 2 PVDF )5, H 5% i g 41
AL h, —di 4 CHF LK, INALLIMEFRIL T —

%1 YSC-ZDC % Hep3B MG EM HIN (x +5,n=5)

YU, wEE N 1 b, LA 23 R ek AT R il o
2.8 GEitJrik  SEHR SRR ] SPSS 18.0 Fff it
frgeit e SABIEHI L =5 £on, PIALEEL
FEBER T ¢ K6, A [ S ) 2% 2 3% 00 e R T
SR TT 2250, P <0.05 9 A it Lo

3 #R

3.1 YSC-ZDC %} Hep3B ZHM s (ol /e A
] B B B YSC-ZDC 20 ¥ 64 %0 il Hep3 B 41 ity
3G EE (P <0.05) , HJl % 254 JoT 6 v B %) 185 Jin 410
i 4E F B 3 3% YSC-ZDC X Hep3B 41 Jifd 11 44 5
TR B e B . LR 1

Table 1 Effect of YSC-ZDC on proliferation of Hep3B cells (x +s,n=5)
A e 1] A Jiig=a7i3i 41 iy 444 7 T BE A ] 3R IG5
/h /mg-L"" /A /% /mg-L""
24 X} 1 - 0.605 +0.030 - -
YSC-ZDC 12.5 0.555 +0.032 8.33+0.78 110.7 £0.16
25 0.535 +0.040 11.62 £2.21
50 0.484 £0.024% 39.96 +0.97
100 0.320 £0.017% 47.16 £0.61
200 0.250 +0.008% 78.70 +1.45
K 2 10 0.1 0.623 =0.015% 35.57 £0.86 0.57 £0.18
0.3 0.342 +0.055 43.52+1.28
1.0 0.262 +0.038 80.38 +1.31
48 Xif 1R - 1.196 +0.040 - -
YSC-ZDC 12.5 1.030 +0.027 13.90 +0.69 95.24 +0.03
25 0.943 +0.033 21.13 £2.83
50 0.801 £0.033" 33.09 £1.58
100 0.541 £0.045" 54.85 +2.66
200 0.289 +0.018" 75.82 +1.44 0.32+0.15
A 0.1 0.242 £0.034 36.97 +1.31
0.3 0.343 £0.075" 65.46 +1.42
1.0 0.343 =0.081" 85.38 £1.37
72 pogilil - 1.261 +0.170 - -
YSC-ZDC 12.5 1.075 £0.119 14.55 £2.48 84.82 +0.21
25 0.898 +0. 106 28.71 £1.18
50 0.754 +£0.074" 39.98 £2.20
100 0.540 £0. 044" 57.01 +2.22
200 0.331 £0.032" 75.29 £0.97
K 2 0 0.1 0.831 £0.015" 35.67 £1.26 0.31 £0.24
0.3 0.561 0. 162" 56.32 0. 17
1.0 0.258 £0. 174" 92.32 +0.13

o G Y P <0.05,% P<0.01,
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3.2 MM TIIE S WS Hoechst Bt 5 )5 1Y
Hep3B 21 fifl , 28 %¢ 't 10 (058 WL %5, BH %k 28 48 P 4% N
DNA J3Aii A% 57, 2 52 [ 5 B0 BJE | JC 181 456 , 7
PLEY rp 52 45 s WE €, 5 T T 24 283 o 40 B e A= A
T, LA AR, BB WY % B4 BRI
JAT/IMARFEAE , YSC-ZDC v | 15 e B 40 PH M X R 24
WM K A VCR(0.5 mg- L") JAT % Hep3B 4
ML, WK1,

3.3 YSC-ZDC % Hep3B #iMiiEREHE Sy 952 A
FHAS 6 He BE 1Y YSC-ZDC 4 BE Hep3B 4He, T 0,24,
48 h 435 UL 40 A ) S0 IR DX B RS I AR L 45 Rk
W, YSC-ZDC 7] L W] 2 417 i Hep3B 48 g 17 %] J IX
B IE . B & B R HERS 25 ¥ vk B N K, Hep3B
20 3T A% 32 400 ) R R A R (DL BT 2) L #7% YSC-
ZDC AT L) B g ok 55 1968 40 i Hep3 B (3R 68 1 o

Oh

24h

48h

D E

A ZS IR IR 415 B, YSC:50 mg-L~" 41;C. YSC:100 mg-L~"41;D
YSC:200 mg-L.""41;E. VCR 0.5 mg-L " '4

1 Hep3B MM AEFET (Y, x200)

Fig.1 Morphological changes of Hep3B cells were observed ( by

fluorescent staiming, x200)
3.4 Transwell /NE I B LY L AFEUE YSC-
ZDCAL PR Hep3 B4 i 24 hJ , 5 3 /)N % B % I 19

Al ~A3. 25X IR 0, 24, 48 h 4 ;B1 ~ B3. YSC-ZDC 50 mg-L "' 0, 24, 48 h #1;Cl ~ C3. YSC-ZDC 100 mg-L~' 0, 24, 48 h #1; D1 ~ D3. YSC-

ZDC 200 mg-L."'0, 24, 48 h 4

B 2 YSC-ZDC i Hep3B 28 il 5F # B 71 09 5 M ( 40 /i Rl R 54 0 52 6, x 40)
Fig.2 Hep3B cell migration ability affect by YSC-ZDC ( cell scratch wound assays, x40)

240 L WY S i R R RS P, 2 e ) 4 X
TRZH A MO AH b, 2 R A G2 E L (P <0.01),
TR S, X B2 28 AN M S 5K (527 £9) A4,
5522 A0 E, P 24 45 20 28 J A0 e A SR S a2 Rk
WA 3 YSC-ZDC 3 /> Jo 12 ¥ J32 2 (1% 2 JB 20 B 550
(322 +21),(178 £17), (84 +19) 4, i B 3l il 4>
Wk 35.32% ,62.89% ,83.75% , %} i J& Hep3B 4
JiL 1 1 B A7 B A AE R (P <0.05)

3.5 Transwell NERZFELE RZBIH XA
SN IR (489 = 12) A, 5 Z AH b, F 2 45 4 %F
IS 240 P A5 PY dd 9 /D, 5 R RE MR M 5 YSC-ZDC3 A it
TR A Y oF A ML B (172 £ 13), (128 +

15),(33 £9) A, & AR 22 Wl 32 53 ) R 32. 46% ,
49.62% ,88.37% , Xf i 58 Hep3B 4fi Jfl {2 22 41 W] &2
MHAVEH (P <0.05),
3.6 X Hep3B 4R {2 H A CE A E N £
YSC-ZDC P31 () Hep3B 4l , E-cadherin 33k |
¥4, N-cadherin FI FN [ 3% ik ¥ F [, # @ 1k
Samd2/3,Smad4 FAHE FIE., WK 3,
4 itig

YSC-ZDC 2 DA 5 #1125 b4 R it 32 B 4
P2 BB ARG AL, 1T I 52 9 2= A 98 R B, i 2 R 2 F
98 4 A A P r A S 3 AR o R RO B A
WA TG 281 & Y 3 =i R 2Rk A,
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Con YSC-L  YSC-M  YSC-H T R f iR A M AR R TR R R

E-cadherin

L e— a—

s i a———

FN

—
p-Samd2/3 ——
p-Samd4
GAPDH R, rE——y s e,

Con. 55 4 X B8 4{; YSC-L. 50 mg- L' ZH ; YSC-M. 100 mg - L' H ;
YSC-H.200 mg-L~'41

B3 ARERE YSC-ZDC 3§ Hep3B 41ty EMT X EH REH
A

Fig.3 expression of EMT related protein by YSC-ZDC on Hep3B

B 2277 10 BB g % P, BB 00 ) i 98 40 i ) 1 4
55 Hep3B 41 L 8 T /MA Y H 8L, 7] Hep3 B 4 ffd
BT, 2% Western blot &0 , 3% 2 By % EMT
FHOCER A 2, 2% 8 AR AL 5 H 2 i TGF-8/
smad {5538 B 09 16 PEAH OC . H F0A 3 R B0
PR B 98 4 3B L /D, BRI a0 12 24 A AR R Y it
GE 23 [ AV T o

EMT J& —Fi A M AR BRI S, 2 5 IR0
e B R W R 22 5 %, EMT 75 g (=2 28 5%
Bt kT EEAEN, EMT B # & 02 |
Greenberg il Hay 7 1982 4F $ " 45 78 45 % (1
AL PRFNS BRAE O0 T, B A AR Y b R 40 i e 1] A
Ui A R B G o TE IR AN AR 28 SR RS 1 1RO 1
()it FE rp, KSR BE W %l B b AT — 50 24 3
W, B AT RE 0 ) bR A AR 2R S

TEMME A A EMT i FE J5 , HoOB A 4548 R ik &
AL AR 2t G A R) Y K A AR RN
{78 e R ER R R VARG [ = e 8 e e | R o & O
BT R RE S IG i, N TEIRIG & & &
s &l 18 rh k4 5 |

HETACHISE R EMT 225 7 Z F g (= 28
EER ) A A, an O SR TR B 2L MR R AF L EMT gl
Ry g T B T A & AR R T S ik e A 1)
5[ S

EMT 1) A A & B f0BR 58 b ) 40 B IV T
Y REL R I A7 A 5 5 20 A LA 53 B Y e B &
S BOM DG HE R 2R3k iy el 2% | [m) sl 448 Af 3R 20 % 2 el s
e B RIFREY) AN E-cadherin, a-iE K ,B-ENE,
y-IE R AR I T U, AR AR Y E) T 3R A AR AR
41 N-cadherin, FN 45 22 il [i] 75 J50 40 g b 35 25 11 R34
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AE J1 JF 1 Ak % % 2l # A7, I 1 E i MET
(mesenchymal epithelial transition, [8] & _F fz 5% 4k ) Ff
MG OB AR B A BT FLAR S R H
s R IE 9T 2 W, B R R O R T Y
1oy, B R FI G B 1 L 3 R, N-cadherin 5% 35 5 i
5o A S AE ST K B, N-cadherin 2 1K B ¥ B b I8
20 M %% 4 N-cadherin ZJ5 iR 7 B BE 1) 1035 19 5
(] BN 4G 3] E-cadherin 8 11 35T R, H A S 00 40
L 266 B RS TR PN SR Sk 2t A
S R AN MR B R s AR L LR kR
W CEMT 25 250 40 i 4= 3 e B 1 £ 2, &
5 TGF-B1/Smad 415 B/ 5 B A B 1% 7
T i 5 40 i & AR AR 2% AN B 0 B v EMT AH SC & H
38 &4 T 284k, 40 E-cadherin,, N-cadherin, FN 4% 1%
FERTE R A

ASCHEFE 2 B, YSC-ZDC RE M3 57 | 3T # Fl 42
RAGEZATATING Hep3 B 20 il 1) 4= 28 F1 5% % fiE
JFHREIA T Hep3B 40U 12, i F I8 I fe R AR
&Y N-cadherin ()35, K b ] 5 6 B AR 7 ) E-
cadherin B35, HoAE HIHL I T RE-5 ) EMT £ %
A o T iZ A PO fE 4 i W R 1k Smad2/3, Smad4
s e, B B AT R 5 TCF- {5 5 15 53 % A K.
AT WL, YSC-ZDC g2 — Tl 8o 1) Bt Ji i 4= 28 e 7%
OG0 , vh T N T 0 28 2l BIR ), 20 R T S 6 R 5 B
TR AT T E— 20 IR 3 1 R AR TR HUY) B 40
.
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