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Effects of Propofol on Hepatoma Carcinoma HepG2 Cell Invasion
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ABSTRACT OBIJECTIVE: To study the effects of propofol on invasion of hepatoma carcinoma HepG2 cell. METHODS: MTT
method was used to detect the viability of HepG2 cells which were cultured with 0 (negative control), 1, 3 and 10 pg/ml propofol
for 48 h. The ability of cell invasion was detect by Tranaswell method. The phosphorylation level of nuclear factor-kB p65 (NF-xB
p65) and the expression of matrix metalloproteinase 2 (MMP-2), MMP-9, E-cadhherin and Snail were detected by Western blot
method. RESULTS: Compared with negative control, 1, 3, 10 pg/ml propofol inhibited the cell viability and invasion, down-regu-

lated the expression of Snail and the phosphorylation level of NF-kB p65, and up-regulated the expression of E-cadherin (P<<
0.01). 3, 10 pg/ml propofol down-regulated the expression of MMP-2 and MMP-9 (P<<0.01). Above effects depended on drug con-
centration (P<<0.01). CONCLUSIONS: Propofol can suppress HepG2 invasion, which might be related to the inhibition of NF-xB /
Snail signal pathway.
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JH 20 M 98 (HCC) 2t J5 & P g ) F2 2B 5K, or
AR B AL H DS o e IFUIBR AR 9 5 3 5 R B A R B
%, WS SUB st s WiE A B, H 3R EEF7E T HCC
RIRZRERY . L, — R _LAd HCC 1R85 XA 54
Bijif HCC F2 85 HCC (IR Y7 K- HAT AR .

I , A2 2 B 2, 6-X0 57 N B, & — i ik Rk e 24
PR IO TR ARG SR | B FH /D ik e i I R
B FISEE PR B TR BRI ORI LA OR S TR
TSR B (ICU) PR o 300 A7 N TH 13-t 2 7 ik
JE B IG , E AR T | SR iR B
A HGE , ABYRE 2 55 S R SMCC-T72L 4 T,
IS PN 2 A K R T (VEGE) K it a1 26 [ K 7 1 (ICAM-1)
FEIRU; BB AT Wistar K BUTFEE A0 b B R B2 40 g8 2 (Bel-2)/
Bax HUE, fESE R A IR T, I A 5 . ML
A8 , PIIA T & 08 HepG2 41 Y 7e TR A% 2 7%
R AZ 70, AE PRI BT 8 40 4= 28 66 0 B s i B FL A4
BUTHRE D, BT LA 5845 08 P T 193 X5 JHE98 HepG2 4 it
1RFERE S R F2 ) S HARHLH
1 #e
1.1 I%=5

Eclipse TS100 {88 2% i 1#%% ( H X Nikon 22 ] ) ; Chemi-
Doc™ XRS BEKE 1% £ Gt (35 15 Bio-Rad 23 1] ) ; Multiskan MK3
BRI \Maxi Mix 11 iR iR (32 # Thermo A F] ) o
12 HE5EF

TN TA P 1 57 57 (35 [ AstraZeneca 2\ 7], #E5- : FD834, Ji
}%:20 ml:0.2 g) ;s MTT 45 i 2% (32 [ Sigma A H]) s S bt L 4
J& 7 1 2(MMP-2) \MMP-9 , E-45 2 [} % (E-cadherin) . 5¥48
&k 53 K F (Snail ) %l F-xB p65 (NF-kB p65) . B2 1t NF-xB
p65 (p-NF-xB p65) . H 7l ¥ -3- W 112 /i &0 (GAPDH) o {4 (3£
Epitmics 23 ] ) ; ZWEMKH R (BCA) iR & (B = KA A
AR HE LS :P0010) .
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2 ML 3% () DMEM B5 353

14 Hfts
Transwell ZH %7 /N2 (32 [E Corning 23w, Hit5:3422)
2 JiE

2.1 MTT E#&NZERETE

W 4b TF A KB Y Hep G2 41 3 4k, -8 5% 40 i 2% i
h6x10° ml~, B 200 pl 4270 F 96 fLHL, T 37 °C .5% CO.K55%
FirhdE R 48 he LLOCHITEXTER) \1.3.10 pg/ml IHEE T
A0 48 h )5 , AL MTT (5 mg/m1)20 pl, 4 h &, 5 i, JF 6
FLIMA — H LA (DMSO) 150 pl, 10 min Ji5 , R T 570
nm AL E SR (OD) . BRI H A 31k,
2.2 Traswel ;&N ZEHE

# Matrigel 2 ¥4 2] -4 T Transwell /N & A9 HUIR (8 pm)
bR A5 o B T A KOO A Hep G2 A1 4L, IF:
PR AN B 2 R 6 10° ml ™Y, BT ml 4 FPF 6 FLAL, F 37 €,
5% COJEFEAAF IR 48 hy LAOCBHYEXTIR) (1.3.10 ug/ml A
YA R F 4 48 h, # FUH AL A0 M, N A & Transwell |5,
TEMA L 5% M4 1035 () DMEM 8 5% 3, 4k 2L 175 5% 24 h,
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2.3 Western blot ;% #& il 4 it 1 NF-x B p65 &% B 14 7Kk F &
MMP-2 . MMP-9  E-cadherin . Snail & B &%

B4 A T A K B Y Hep G2 20 IR Ak , -8 41 Jif 2% J3g
J6x10° ml ™", J 1 mlEF T 6 fLAR, T 37 °C 5% CO.K5 544
HE SR 48 he LLO(BAYEXT ) (1.3, 10 pg/ml NYAEME 40
M 48 hJE, & T A, LA 2424 15 em (R[] .10 000 r/min
50 10 min, WCAEUTIE N AGE 12 1Y) RIPA 27 , 4355 10 min
TIRENR A EY% 30 5,40 minJii, T4 °C°F 10 000 r/min &
0> 10 min, /NCIEECEE , RIAT ARG S . AR BCA R &
DO R b7 501 S L D= o N I = O i Y 1= - 1 L L B 3
P T Bl S5 J PR VK, TV T B TR IR A — B (Bt MMIP-2,
MMP-9 | E-cadherin, Snail \NF-kB p65 . p-NF-kB p65,GADPH,
FRBE L] 12 100) IEBIFE .4 Cid il Bk E , BA PR R
AR I E A B L 2R B e e e 3R 11 G (IgG) (H+L) , i
LA 1:500]H 3 IR IFE S 1~2 he A MEECE M 0E , 7R F i hn
oAb R G, FEREIS AR R e P, H Quantity One 5%
X B PR St K BT S AR A 3R, D
MMP-2 . MMP-9 , E-cadherin , Snail -5 GADPH /& J& {# i) LU 32
TNHAREE A XS A B . LA p-NF-kB p65 2 NF-kB p65 JKJ&
{1 HU B 2275 NF-xB p65 IR ALK F .

24 FitEFE

K JH SPSS 17.0 ZE itk 4% Bl AT 43 B b ¥E o T4 5%
BT + 5 Fon, BALIR) LA R 00, Z2 4 10) B IR 205 2 4
Hr (One-way ANOVA), P<<0.05 %5 HATG B XL,

3 H#HR
3.1 HmEiES

SR IR Fe 8, 1.3 .10 pg/ml (YA BRAE S HepG2 4t
MG F AR (P<<0.01) ; 5 1 pg/ml FIVAES HL#L, 3,10 pg/ml 1
PIIAEME F S HepG2 411G J1REAIL(P<<0.01) 5 5 3 ug/ml M3
193 Fe A, 10 pg/ml (49 P9 A B3 4 IS HepG2 4 M1 1 A (P<
0.01) . AN[FSTREHR EEPNTE B FH S HepG2 41 i J1 A5
W1,
x1 ARREREFAMIERE HepG2 HRRE /1 BFERE

R MR (x+5,n=3)
Tab 1 Determination results of HepG2 cell viability, inva-
sion after treated with different concentrations of

propofol (X +5,n=3)

P BRI, pg/ml AiMfiE 1 (oD i) AR D (A
(XTI 0.735+0.073 129.7£93
1 0.665+0.034" 1104+8.0°
3 0.54240.032°" 85.5+7.6"
10 0357£0.021°% 58.9+5.8%

TE: 5 HEXT B H A, " P<<0.015 5 1 png/ml NTHE FLAL, "P<<0.01;5
53 pg/ml B HeEL, “P<<0.01
Note: vs. negative control, * P<<0.01; vs. 1 pg/ml propofol, ‘P<<
0.013 vs. 3 pg/ml propofol,*P<<0.01
3.2 {HRRZEEES
SRR R A, 1,310 pg/ml A NTATRAE 5 HepG2 41

HEEZGS 2016 4F55 27 B4 T



MARZEECH I (P<<0.01) 55 1 pg/ml NYAMS HL4, 3,10 pg/ml
1 T YA T 1 R S HepG2 4t ifd 1= 2% 41 H 3 /> (P<<0.01) 5 5 3
pg/ml YA FL 88, 10 pg/ml (¥ P9 TA T VR 5 40 i HepG2 41 Jifd
1R2EE A W (P<0.01) . A[FFTEMERIAEME TS HepG2
g1} kN X G S RS I el e 2

S _Uh i Pe Xl 6 ALt
C.3 ug/mlﬁi;l;@ﬁ D. 10 pg/ml 11
Bl ARRERERHIBEAE HepG2 B ZREANE
HMEEE (x200)

Fig 1 Micrograms of HepG2 cell invasion after treated with
different concentrations of propofol (x200)

3.3 ZHBth MMP-2 MMP-9 & 5 %%

5B REA T pg/ml YA HLds, 3,10 pg/ml NI B E
A 5 HepG2 41 il  MMP-2, MMP-9 & [ 3 ik [ Ik (P<
0.01) ;5 3 pg/ml NYA B Fb 4, 10 pg/ml N YA B3 E 5 HepG2
2 iy R MMP-2 2K 1 22 38R AR (P<<0.01) o AN[A) JF i e FE TR
B AE S HepG2 20 fifd H MMP-2 . MMP-9 45 [ 214 1) H 9k (8]
B2, fmas Rk 2,

MMP-2 S— S - -
MMP-O — S — ——
GADPH WHNEG_— S S —

R R 1 pg/ml 3 ng/ml 10 pug/ml
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Fig 2 Electrophoretograms of the expression of MMP-2 and
MMP-9 protein in HepG2 cells after treated with dif-
ferent concentrations of propofol

3.4 ZARa E-cadherin .Snail & A &®i%x

SFRAPEXT R A, 1.3, 10 pg/ml BN T EME S HepG2 4l
i WP B-cadherin 25 [ 3% 3k 3% 5% , Snail 8 F1 2% 3 Ik 55 (P<
0.01); 5 1 pg/ml YA 8 FL%, 3,10 ng/ml /Y 75 I1H B 4F S
HepG2 4 g HP E-cadherin &5 F1 35 365% , 10 pg/ml (8 N TA B AE
FHJ5 HepG2 4t i Snail £ [ 23k 98055 (P<<0.01) ; 5 3 pg/ml
PITA S H %, 10 pg/ml 0PI YH B3 4E 1S HepG2 41 il H E-cad-
herin 8 |71 FRIEHY IR , Snail £ [ F3R 0855 (P<<0.01) . AS[H] i
e P TSI E S HepG2 4ilifd H E-cadherin , Snail £ [ 1A %)
HLTK P D] 3, R SR 3.
3.5 AR NF-kB p65 BB 7k

IR IR H A8, 1.3, 10 pg/ml PN TA B FH S HepG2 2
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®2 ARERERERBEHEME HepG2 4 fE * MMP-2,
MMP-9 & B RIEMHEMER (x £5,n=3)

Tab 2 The expression of MMP-2 and MMP-9 protein in

HepG2 cells after treated with different concentra-

tions of propofol (X +s5,n=3)

PIAB R LR, g/ml MMP-2/GADPH MMP-9/GADPH
O(BAHEXS ) 0.987+0.011 1.032£0.118
1 0.989+0.021 1.005£0.079
3 0.350+0.034" 0.495+0.043°
10 02080016 04780015

TE: SFBATEXS B L, " P<<0.01: 5 1 pg/ml VAL L4, "P<<0.01;
53 ng/ml A BR LA, *P<<0.01

Note: vs. negative control, * P<<0.01; vs. 1 pg/ml propofol, ‘P<<
0.013 vs. 3 pg/ml propofol,*P<<0.01

E-cadherin e e— —

Snail W

GADPH NS W S —

B P XoF R 1 pg/ml 3 ng/ml 10 pg/ml
B3 AERERERAHIERE HepG2 40 H E-cadherin .
Snail & A RIZHIE K E

Fig 3 Electrophoretograms of the expressions of E-cadherin
and Snail protein in HepG2 cells after treated with
different concentrations of propofol

£3 ARERERERHEERE HepG2 48 5 E-cadherin

Snail & B % 1A & NF-kxB p65 B 1k 7k F g9 i) 45 8
(X+s,n=3)

Tab 3 The expression of E-cadherin, Snail protein and the

phosphorylation level of NF-kB p65 in HepG2 cell af-

ter treated with different concentrations of propofol

(¥+s,n=3)
TIAE R, wg/ml  E-cadherin/GADPH  Snail/GADPH  p-NF-k B p65/NF-k B p63
O(BAHEXFIR) 0.213£0.020 0.999+0.081 1385£0.112
1 0334100217 0491+0.043° 1.097£0.085%
3 0.528+0.054"*  0.495+0.035" 0.345+0.030*
10 12380117 028740.019°*  0.33240.025

T S BAPEXT A AR, *P<<0.01; 5 1 png/ml INYAER HLEL, *P<<0.01;
153 ng/ml YA LA, *P<<0.01
Note: vs. negative control, *P<<0.01; vs. 1 pg/ml propofol, ‘P<<

0.01; vs. 3 pg/ml propofol,*P<<0.01
Jil 1 NF-xB p65 % 2 fb K - B AL (P<<0.01) 5 5 1 pg/ml 5 7H
My H %5, 310 pg/ml (9 P9 TH M3 F /S HepG2 4 /il /' NF-«xB
p65 B ER ALK REAR (P<<0.01) o ASIRIR REH B IR I E F S
HepG2 4}l NF-xB p65 82 14 /K1 14 i vk ]I L 4, 460 45
RIS,
4 itig

MR R L S EOGPEN I ARG A R S E KRR AT fig
SRRl DI R — DR A ORI Y, S E
JEAG, T2 R B2 5 ) Ja I MR P AL B0z b T
AR TR, A HRGE, M3 3~8 pg/ml NI
Ty REAS 12 25 400 ) A e 200 M P 42 28 . MIMIPs 2 A A g 1 ik
O 11 o B T B T K R L AR 2 IR e (R 2R G RS T R R
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p-NF-kB p65 - - e

NF-xBpi5 S O A —
BRI AR
B4 AEREREZRABERREHepG2 4 H NF-xB p65
BEERL K TR K
Fig 4 Electrophoretograms of the phosphorylation level of
NF-kB p65 in HepG2 cell after treated with different
concentrations of propofol
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12781871, Miao Y 551K WL P9 Y o Ak 340 285 M 9 240 M i LO-
VO, Al 3 T # MMP-2 K MMP-9 i35 , I LOVO i
124808 J) . Zhang J 2" HIE SN IA W3 BE o] #0046 JH-958 HepG2 4if
it Fp 2 e SR 2 ik 4K 11 il 8 (Caspase-8) M Caspase-9 i 4,
T g 26 5 SR AN R 1~ , ST 8 3 miR-199 1)
il FF-98% HepG2 41 it Hh MMP-9 25 11 4 2 1 , MTT AR s i) 12
ZERE ). BEERNIH B ABE AL T I MMP-2 Jt MMP-9 &3k, ok
I HepG2 2L RZERE J) o AR ES RABIEAFIESS T
SEAHEDN, 310 pg/ml (TR A B fiE i 25 B I MMP-2 ]2 MMP-9 )
Feikht, NI HepG2 1R 2E.
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KA EMT i 2RI TG . EMT 5> Fhr s MERHE
E-cadherin {53k F P A1— £ (8] 78 FiFRiC 4 N-cadherin , Snail
234 F . Snail 7] 38 12t 5 E-cadherin J& 37 X 1) E-box J#
G254, il B-cadherin 3235 K Snail-1 ShRNA % [ 44 %)
WEHG A B R IR 21D SaOS2 H, & BRI it ' E-cadherin 3234 i
Thim, HANME RS K 27868 J1 T B 5 1M1 24 Snail-1 2 Rk f5 5
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15t B Snail A 11 E-cadherin ¢ 15 4175 5B PRI A0 I A3 7%
1228681, T Snail 19751552 NF-kB {5 5 18 & 45, NF-kB A]
i 2 55 A\ 26 Snail 3 2 F X 454 Sk Jii Snail 19%5 5% . NF-«xB
SN AL SRR SR A T RS EE RS
Ylo M2 20 AN AT, o 5 kB B A0 5 AR, I
LIRS EE A KA SRR 0E— R AT 5 I 1
BB 10 4 AL G A A, DT 48 5 98 400 L 1) a2 o iR 2R
ko I HOAWFFEIESS , @t il EMT & £E J NF-«B/Snail {5
5 IE B, BRI B I MM SGC-7901 R 2B,
[H M ASHIF S 2 S35 T B 4 NF-xB/Snail {5 S J% (4 521
ZEHAIESE, 1,310 pg/ml A B AE % F 9" HepG2 4 g E-
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cadherin %315, 4 Snail 323k , I FEAIK NF-xB p65 BERA /K-,
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