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Study on the Effects of Tetrandrine on Proliferation and Migration, Invasion Ability of Neuroblastoma
Cells and Its Mechanism
DENG Xiang(Dept. of Pediatrics, Chengdu Fifth People’s Hospital, Chengdu 611130, China)

ABSTRACT OBJECTIVE: To investigate the effects of tetrandrine (TET) on the proliferation and migration, invasion ability of
neuroblastoma cells and its mechanism. METHODS: Human neuroblastoma cell lines IMR-32 and SH-SY5Y were chosen as
objects. MTT assay was used to detect the effects of 0 (blank control), 2.5, 5, 10, 15, 20 umol/L TET on cell proliferation. The
transmembrane number of normal control group (TET concentration of 0 umol/L) and TET group (10 umol/L for IMR-32 cells, 15
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pumol/L for SH-SY5Y cells) were investigated by Transwell cell migration and invasion experiments. The protein levels of MMP-2,
MMP-9, p-catenin, GSK3p and p-GSK3f in IMR-32 cells and SH-SY5Y cells were tested by Western blotting assay after treated
with TET of above concentrations. RESULTS: TET with 5, 10, 15, 20 pumol/L can reduce the survival rate of IMR-32 cells and
SH-SY5Y cells significantly (P<<0.05 or P<<0.01). ICs of which to IMR-32 cells and SH-SY5Y cells were 10.148 and 14.461 pmol/L,

respectively. Results of migration and invasion experiments showed that compared with normal control group, the number of

transmembrane cells was decreased significantly in TET group (P<<0.01). Results of Western blotting assay showed that compared

with normal control group, the protein expression levels of MMP-2, MMP-9, f-catenin and p-GSK3f were decreased significantly in
TET group (P<<0.01). CONCLUSIONS: TET shows significant inhibitory effects on the proliferation, migration and invasion

ability of neuroblastoma cells, the mechanism of which may be associated with down-regulating the protein expression of MMP-2

and MMP-9 and inhibiting Wnt/f-catenin signaling pathway.
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25 B 41 0 98 (Neuroblastoma, NB) J& JL # UL
AR SR e HA VR T A8 S e ph 22 s | & T 2 Y
S3 IR 5 BR T NB B B 1 S mbE B A
FRRE R E KAV 25 5 RS SRR OB TR T AR
% s Y, HRINB IR FB R EAEF ARG .
FRI7 RTINS iR T S (H—
NB & H R LS, W H st 2 =

3 B & i ( Tetrandrine,, TET) J& T W 2 S v ik 2
A, S RS B L AR Bl sp R B (8 R A, TETR
7 L OEEANTE ST 98 RE H Z RS A T A
I EAE Y seAh, ARG dn | B
S B S R AT — e sk IR, TET &
L I A AN EE AR R P A e A S S A
BRI T PR IE B 2 0 2 B A0 L R B A% B
BT SRR R AR A W BT VR, e L E R AL
AT BB TE SR S0 T B, SE IS S R A R R T
{H TET T NBiAIT BIA S T i 4 /b

IMR-32 il SH-SY5Y 4 ifd & >k i T A NB 4 Jifd & ,
HAEANRTE ST EE 5 155 A2 4 i A 45 2 A
Z b DRI RS A P PN R AT 5 A B A i AR AR 2 —
AHIRGE LI AL 2R M F S0 4, %528 TET X NB 4l ifg
(IG5 DA KT B AR 2206 1 RS2, IF 8 KA 5
A &2 K- AR AR ST TET 07 NB 41 A9/ AL
il , LVBASA TET I R FHF697 NB DL R Z B NB iR
I PRSI

1 ##
11 g

VIOS 160i ) CO. 1H i 5 3244 (2% [ Thermo Fisher
Scientific /A #) ) ; Transwell /N%E (5 [# Corning 23 ] ) ; 41
s b (E T S A BT PR R 5 JIDI-17R AU
TR RO HL TN Al A BR 2 F] ) s BDS200
AU B B (AU AR AR A IR A FD
DG503 1 HY FEEK G2 46 A (L g B A A A PR FD ) 5
HCB1502 BUHL K1 (92 [F ADAM 43 H] ) o
1.2 RS

TET 5 H& 5 (42 . T2695, 45 fF . >98% ) &2 .

- 212 - China Pharmacy 2019 Vol. 30 No. 2

B R (35 [H Sigma-Aldrich 22 7] ) 5 1640 55353\ DMEM/
F12 5355 R4 13 (36 [ Gibeo 23 1 ) ; Matrigel %5 5t
J5E (SE[E BD A A ) 5 4 ) S i8R 1l 2 (MMP-2) S 5Pt
MMP-9 . Fifi (3£ [E Santa Cruz /A 1) ) ; f-catenin S AP
W I G B 3 B (GSK3 B) e B3t . i R 1k GSK3 B
(p-GSK3B ) fe Bt (3& [ CST 23 vl ) 3 f-actin HL A (55
Abcam A ] ) 5 BUR &L A AL P bR IC BT (b, Jb st 1
IRPERHE A BRA F ) 5 R (M 38 = KA BR A ) s —H
FEAZ AKX (DMSO) | 0 H L 0 5 (MTT) (3£ [ Sigma
OH)) s Z R (U AR A ARG RA ) ; TBST
SR A R (U RS ERHE A IRA A s b &k
(ECL) 7] . BCA i 7] ( € [5] Pierce A H] ) ; 85 H _FFELR
PR (A 38 ) SR PR B AR A R W] ) 5 ARl 38 Ry 43
M 4 B 2 06 % 1 RIAS s pHL 7.2 W R 2% vh R 15 (PBS)
I A K K
1.3 4pa

R 25 B 20 R 21 it 22 IMR-32 48 Jifd . SH-SY5Y 48
it (25 [5] ATCC 4% ) .
2 FHik
2.1 4RRELEIE

4 IMR-32 21 il . SH-SYSY 4 i/ 535 95 % 10%
f 2 M35 100 pg/mL #2852 100 pg/mL 525 &K 1) 1640
K 9% 5L 5k DMEM/F12 85 37 3% (DL R 45 30/58 36 28 B AH
[[]),7E37 C.5% COBEFAA TGS, diffitgfsh2~3d
HEATHRE , R 20 A K 5 80 9% ~90 % Fil-£5 5 B (i FF Jifi ity
AT IHAAE S
2.2 TETXINBZHAEMFZMHIEREE

K MTT 35 AR o B0 5304 1 1) IMR-32
21 Jfu A1 SH-SY5Y 41 g, 4% 8 000 4~/FL R T 96 LA .
T 20 RN R A 4 5 MR S AR B IR B 4300 Ry 0( 25
FIXFAR) . 2.5.5.10,15.20 pmol/L Y TET FHEEIA W , B b
W E S AL, A E T 37 °C 5% CO. X577 4
Be 9% 24 hy W3 BV, 43I A & 1 mg/mL MTT A9 £
FRFE 200 pL, 4KLE 055 3 hy B IR g BE I W 13,
ADMSO 150 pL, & FHc¥ s L3R 10 min, >R ARG
BRI SCAE 490 nim i A A I A1 fL %% B (ODOAL, T

2GS 2019 4F55 30 45 2



BAMAFIE R . AIHAFIE % (% ) = (OD 15/ OD sspypmeen ) X
100% .
2.3 TETXINBHfiT#H EEEENHNZIELE
2.3.1 NBAHMLER LR BOSEUE KB R IMR-32 41
oA SH-SY5Y 4 Mg 43k 1% X R ZH  TET 41, 28 Jpafi
T Ak, o i 5 55 5 FE B A T4, VR 20 i 8 B R
1.0x10°4~/mL. 7E Transwell [ % il A4 A 200 L,
SR 5 AR A TET 40 i 5P 2 52 45 SR 43 il i Ak 3k 0
umol/L (1E 5 % B4 ) .10 pmol/L (IMR-32 4 ity , TET 21 )
87 15 pmol/L(SH-SY5Y Zifif, TET 41) () TET H BV T 5
TEIAT 10% I 4 M35 A5 32 55 800 uL. 540
MR T 37 °C 5% COIEFHAIEF: 24 h )5, BUH /INE T
M FE, DL 4% 2 R B E 15 min, L4 0.1%
45 il SRV R 9 20 min, B B PBS JE PRI R AR 45 18
W EE . 10 BEE T BENLPkIE 5 AN [FALET , 11 A
I S0 M
2.3.2 NBYIMIRFESLE B Matrigel B, LATJC I
e e AR LL 8 1 W B, #¢ 50 wL/ALIY A 7E Tran-
swell /N2 %8BT 37 °C 5% COJEFAAE 4~6 h i
BEME . BOS A K 1Y IMR-32 4 o 11 SH-SY5Y 41 iy,
Fe M “2.3.17 0N ik ar a4k A RE I AL - ---0.1%
45 il SRV A €2 20 min, B A PBS 1B U0 R AR 245 18
R EE= "G LBREEEAE . A6 B AUE T BEPLPkE 5
AT , FA BB I 1150 T4 A
24 TETXINBZABEXEBRIEKFENEZMER

K F Western blotting 7 6 M o B X %4 4= &
IMR-32 2 Jfd 1 SH-SY5Y 4 it , #2 BE“2.3.17 51 F J5 ¥k 53
4, 2 T IS 4k, 1 500 t/min 5.0 15 min J5 DL 4.0x10°
ASmLEZRN T 6 FLAR PN, 78 40 LIS B 5 43 310 A 283 B
0 pmol/L ( 1E & X B 41 ) . 10 pmol/L (IMR-32 4l Jifi ,
TET 4H )&% 15 pmol/L(SH-SY5Y #iifitd, TET 40 ) i TET H
BRI, BT 37 °C 5% COB5F- i 15 9% 24 h, {8 FfI RIPA
SR SRR BUR A, LA BCA LI 2 8 R L
W FREIRIE . BTk EE 1 LA R LR oh g <6 /E AR PE AL 1
Jei A A - bl S R A - 2R DY A I e (SDS-PAGE ) B8 i
HLUK A3 25, 110 VI RSB s 1 FH 5% IR W4 35414 1 h,
fil MMP-2 $iT 44 (1 : 1 000) . MMP-9 HT & (1 : 1 000)
f-catenin Fi A (1:1 000) . GSK3BHLIA(1:1 000) .p-GSK3
BHLIA(1:1 000) K B-actin Fri4(1:2 000) ,7£ 4 C T FEIK
R F 3 s K H ] TBST 28 i 223958 10 minx3 ¢, JIA
B AL EE AR IC TR (—hE, 1:8 000) , &R 18 2 &
I E 1 hs TBST 28 MR BE 10 minx 31K, A ECLIK
5. KM Quantity One 4.6.4 43 A FA4-I & £5H7 K
18, LA B 98 11 5 8 2 -actin 2 11 HLEC T4 (4 A 0 K B
HFR H R RIBAKT .
25 HFitFEFIE

Joi I SPSS 18.0 HR A X it A T8 140 br o £5dii sy
PAX £ s 3R, Z41R HLAECR TN 205 220, A I PR

TEIEE 2019EFE0EFEE

AR LSD-1 K . P<<0.05 KR ZE S A G0 X,
3 H#HE
3.1 TET X} NB ZRiAY RS

28 B oK, AN A B9 TET % IMR-32 44 Jifd #1 SH-
SYSY 4 i3 FE XA IAE IR BE TET ¥ B2 1S %
PVE A A . 525 AR IR LA, Y TET IR E N
5~20 pmol/L B , 21 A7 175 32 5 245 W vk J5E 1 348 o v db
FEAR, 25 A % F 7 X (P<0.05 8 P<<0.01) ; TET
Xt IMR-32 41 il A1 SH-SY5Y £ it #1824 540 il e &8 (1C50)
3524 10.148 ,14.461 pmol/L. AR 1C Kl , 7% e 5
SR 245 B B X e 20 B R R SO RS2
tF TET XF IMR-32 41 Jitd F1 SH-SY5Y 4 g (1) Ak B ¢ J32 4y
AR 10,15 pmol/L. A[AIV FE TET /£ H 5 IMR-32 4
JfLAT SH-SY5Y i A7 R UL 1,

iﬂﬂﬂﬂﬁﬁ

*
1520 0 25 5 10 15 20
TET #¢Ji , pmol/L
B. SH-SY5Y 4l

x®
*55": 100

I

50

HHEAE
ARG, %

0 25 5 10
TET ¥, pmol/L
A. IMR-32 4iififg
558 X R LR, " P<<0.05, ¥ * P<<0.01
Note: vs. blank control group, *P<<0.05,”*P<<0.01
1 A[EKE TET £ A 5 IMR-32 40 i 71 SH-SY5Y

WREMTFER

Fig 1 Survival rates of IMR-32 cell and SH-SY5Y cell
after treated with different doses of TET
3.2 TETXINBZHAEITH EEEIMZM
3.2.1 YT RI AR AR R B R IEH X
B ZH IMR-32 41l it 11 SH-SY5Y 41 s % 145 155 55 43 1) Ky
(163.02 +6.24) 1 . (118.13 + 7.50) >, TET £ IMR-32 ZH
L F1 SH-SY5Y 24 Jifi 1 i85 S 5 3 531 4y (68.32 + 3.51) 4> |
(61.24 £5.03)1 . 51EH XL Hud, TET 4185 40 iy
B B ERE G E L (P<0.01) . 454
NB 4 it 1 % 52 56 38 1wk ] DL Pl 2, 8865 B 4 i 0 T Tl AL
3.
3.2.2 YR ZELEGLER AR R BN IEH )
B ZH IMR-32 41 it 1 SH-SY5Y 41 Jifd (1) 155 JE 543 1) Ky
(401.43 +10.96) 14~ (182.28 + 5.56) 1>, TET 2 IMR-32
4l i A1 SH-SY5Y 4 il (1) 5 B %50 53 591 > (206.12 + 8.83)
A~ (83.35+3.60) 1. 5 IEH X ML L4, TET 4 5 b
A 5 S ek, 22 R St L (P<0.01) .
2 2H NB 4 (=22 50 50 10 G DL I 4, 25 A A5 R ]
LS.
3.3 TET X NB 4 i1 i MMP-2 . MMP-9 i) & A &% 7K

oA
S TE % BEZH e 4L, TET 2 IMR-32 41 F11 SH-SY5Y

A i H MMP-2 \MMP-9 25 [ 6 35/K V-3 B 5 [, 22 5%
WA G243 X (P<0.01), 4541 NB 4 Jig -f MMP-2

China Phammacv 2019 Vol. 30 No. 2 « 213 -



500

400 T -TFTf’H
<
# 300
% *%
2 200
®

100 oy

0 L
IMR-32 21} SH-SY5Y 4l

T SIEH B LA, P<<0.01
Note: vs. normal control group, “*P<<0.01
BE5 &4 NBHAE S EIR MR E
Fig 5 Column diagram of the number of transmem-
brane cells in each group in NB cell invasion ex-

C. TET 1 (IMR-32 4fiff1) D. TET 41(SH- swéwnﬂ) periment
E2 SANBHAMIBIULEME(ZRELE, «  MMPOEFRKHIKEILIE 6, AR AACTHIEE L
200) 7.

Fig 2 Micrographs of NB cell migration in each group VNP2 MMP2 ’ AP ‘

(crystal violet staining, x200)

oo [ W | oo [ |
200+

[ = PGP

- e . [ DD | v | S
150 —

X IR TET4L LW AL TET#
A. IMR-32 4fifif1 B. SH-SY5Y 4l

E6 &EANBZEH MMP-2 MMP-9E B RIZEKE

501 Fig 6 Electrophoresis of MMP-2 and MMP-9 protein
. expression of NB cell in each group

IMR-32 4l it SH-SY5Y 4jifl

100

B, A

0 B R
T HIEHE X IR E, ** P<<0.01 = TET
Note: vs. normal control group, **P<<0.01
B3 &2 NBHTH LI R A E
Fig 3 Column diagram of the number of transmem- . [
brane cells in each group in NB cell migration VMP-2 MMP-9 P MMPS
A. IMR-32 41 B. SH-SY5Y 4l

experiment V5 IE R X I A, " P<0.01

Note: vs. normal control group, “*P<<0.01
B7 &4ANBHMEHMMP-2 MMP-9 A RiEKEH
AL
Fig 7 Column diagrams of protein expression leves of
MMP-2 and MMP-9 in NB cells in each group
3.4 TET %t NB 28 il /1 f-catenin , GSK3p . p-GSK3B &Y
EARIKKEHZM
. ",‘&f‘f g ',,‘,i 1 IE A IRAL LA, TET 41 IMR-32 21071 SH-SY5Y
XN s catenin p-GSKOBE K P L ERHE, 2
4 ol S BT L (P<0.01) 5 {F % 4 7] GSK3BIKIZE 11
RIKKFZE RIS E L (P>0.05) . #54INB 4/
i B-catenin ,GSK3P . p-GSK3BHE F1 F A LUK E UL 8, B

Tk

! ‘
" »
-

c TET?E(Ii\/IR 32 4110) D TETHL(SH-SY5Y 41l FIRBACHEIZ LI 9.
B4 SEANBAMEBEIREME (HRLRE 200 4 Wik
Fig 4 Micrographs of NB cell invasion in each group NB & JL 2 UL B e i, )™ E gl JL AR
(crystal violet staining, x200) AR, HETE TR A7 80T A ARG

- 214 - China Pharmacy 2019 Vol. 30 No. 2 TEZNG 2019 4R 30 4555 2 1)



Jreatenin - w—— restenin E

s E e - -

IEHAIE  TETH IEH XTI TETH
A. IMR-32411/itd B. SH-SY5Y 4iljfl
E8 44 NB 4B Hp-catenin . GSK3p . p-GSK3pE H
RikrkE
Fig 8 Electrophoresis of protein expression of f-catenin,
GSK3p and p-GSK3p in NB cell in each group

15 O EH AL L5 O E A
B TET 4] B TET41
o o
510 N . 510
b
= *k
Zos

Jﬁ
) i
: : i

p-catenin B-GSK3B  GSK3p p-catenin  f-GSK3B  GSK3p
A.IMR-32 4/l B.SH-SY5Y 4lfitl
T SIER X IR, P<<0.01
Note: vs. normal control group, **P<<0.01
9 £ 4HNB 48 5 f-catenin . GSK3p . p-GSK3pE H
kK EHRE
Fig 9 Column diagrams of protein expression levels
of f-catenin, GSK3p and p-GSK3p in NB cells
in each group
ST EIEANREA R B L AR S 08T 9 NB YR
ISP T R AR R TR HAT R X
kBl CAE A G v 25 HAT S A 1 25 B, BOR B2 i
FERIL, BB C A USRS TET FEARSN AR N B AT
LR MR B PE" . SRTISCT TET X NB BHLE 1
MG o AW SESER B, A R ) TET
Ab PR, BEW] A IMR-32 20 it H1 SH-SY5Y 4l it (1 4%
5, ELIBE TET e J8 3% Jini2z 40 il 417 ] £ 2 68 4 3% ; Tran-
swell /N2 L RS SL B MR 28 SR 45 R /s, TET fE i 2540
il NB 2 RS 2= HE ST o
MMPs Z 15 NB {2 2856 ¥ i i b #2352 )
o P SCHRARIE , MMPs J2& 5 Ik 6 P U0 58 %
ek ik 240 ML SR 5 P A 2 1 RO, D R 2 M A 22 Y

FI MMP-9 J& MMPs ¢ % 19 55 2L 51, & 33 )& T B
it , RERAE A B AN IV BURR R 1. AENB R AE R R
H1, MMP-2 Fil MMP-9 BEfE JE NB ({228 iR, AT
45 R R, TET 4b 3 8 2 % F# AL IMR-32 4 it F1
SH-SY5Y 4fitirh MMP-2 .\ MMP-9 [ 8 11 357K -
Wnt/B-catenin {5 538 # & 2E WK N T IZ AR 7E A
SRR IENB KA R R R R T EEAEH,

TEIEE 2019EFE0EFEE

Ho p-catenin Fl GSK3B /& 1% {5 5 1 [ Y 5 37 35

T, 2 Wnt/f-catenin {5 51l B HEHIE I, TEIE MR

il 5251 , DR LG TGV R A B-catenin , AT B-catenin g 4%

AL AANNERZ IS AR e s R 25 SR A5, it

TV MR RE R Rk, 51 R A4 58 o3k A 1= 2%

% ZH LR RS A N AR B2 2R 5 A, 24 Wnt/B-catenin

I T, Bcatenin BEIARTT G 1k % 5 402 30

BELT . FSE R B, Wnt/B-catenin {55 53 1% -5 Z Fh i g

228 e B B UTAH G, vh 24 i 43 N 22 v 3K AT JE e 4

il Wnit/B-catenin {5518 % e 101 i /I 290 i 14 e B 10

AW 98 38 1 Western blotting ] %% P, TET HE 1 il

p-GSK3 B B-catenin [ £ [ # ik , $£7~8 Wnt/B-catenin {5

53 BEAE TET S0 NB (91288 Al 225 b n] BEAE 21 5C

SEVEFT 3 (E TET X GSK3BHYHE [ 5 A W] B0, i n]

At GSK3BEE FITEA AR T BERR AL AN F A

Zi LTIk, TET RESN i NB 40 ML 58 ST % (28 hE

77,1 F 8 MMP-2 . MMP-9 Z& [ % 35 7K - AL 1 Wt/

p-catenin {5 = i H2 HAT RERYAE FIALA] .

S 3k

[1] CHEN X,ZHU Y,HAN L, et al. Chemokine receptor 4
gene silencing blocks neuroblastoma metastasis in vitro
[J]. Neural Regen Res,2014,9(10):1063-1067.

[2] ZEHPEEANIE 2 25T 250U AEIE 0], B B LA
2 %,2016,43(10) : 748-753.759.

(31w, % -0, Ju i R By O 7L i An M ik 2 245 i
25 A T AT A AL T TE[T]. P B da 45 42, 2017, 32
(11):2469-2472.

[4] LIUW,KOU B,MA ZK,et al. Tetrandrine suppresses pro-
liferation, induces apoptosis, and inhibits migration and in-
vasion in human prostate cancer cells[J]. Asian J Androl,
2015,17(5) :850-853.

[5] LANJ,WANG N,HUANG L, et al. Design and synthesis
of novel tetrandrine derivatives as potential anti-tumor
agents against human hepatocellular carcinomalJ]. Eur J
Med Chem,2017. DOI:10.1016/j.ejmech.2017.01.008.

[6] LEIRR,HU HF,BAIF,et al. Anti-proliferative and apo-
ptotic effects of S1,a tetrandrine derivative, in human gas-
tric cancer BGC-823 cells[J]. Chin J Nat Med, 2016, 14
(7):527-533.

[7] ZHANGY,LIU W,HE W, et al. Tetrandrine reverses epi-
thelial-mesenchymal transition in bladder cancer by down-
regulating Gli-1[J]. Int J Oncol ,2016,48(5) : 2035—2042.

[8] CHEN S,LIU W, WANG K, et al. Tetrandrine inhibits mi-
gration and invasion of human renal cell carcinoma by
regulating Akt/NF-kappaB/MMP-9 signaling[J]. PLoS One,
2017,12(3):e173725.

[9] WANJ,LIUT,MEI L,et al. Synergistic antitumour activ-

ity of sorafenib in combination with tetrandrine is mediat-

China Phammacv 2019 Vol. 30 No. 2 - 215 -



RS RIEL

HE K EEY T 85 e B 22 BOR R A PR 490 09 el s AR FH Bont H:
R IL-10 . TNF-o7K -

RER K ELVEEALE OFL AL E RN FLEREFRMEERERAF S K
HELHARE,) TR SM0L2EREFRINEERFEREANLLRE, ] #44 541001;3. % £# &
SREFRRHE RS, H EA 541001)

FE4ZES  RI69;RH41 XHEFRER A XEHSE  1001-0408(2019)02-0216-05
DOI  10.6039/j.issn.1001-0408.2019.02.15

W OE BB EKREYSEAET E KRS 09 BCEE A BT AR A TL-10  TNF-07k T 89 % vf1 . 75 %60 R4E
BEAEPE SD K R AL A & & 3 PR AL AV LA FAPE ST PR AR (SFH R 42 ) fo 3 RIBMAK P A B, B G AT Ra BRI K K
HHFRAMEK, AR RBAKRET FHEREH R (135 meke), HEKBEDIK T SR TURARAEFTHE KRS S R
(120,240,480 mg/kg, ARy it ), A4 A I mL, 4K 1R, 845 7d, 8 Kb, A Atk B Ffo KIS
B FURR— R T EARET LR (0.6 mgkg) AL EHFRGER, KAFAH-FLLEREERIITALRE
A AL RN BB IR RO ik A B2 K R e o 7 BB 4 AU (ALT) R AR B 4 2B (AST) 89 7% 1 5 5% R Western blotting %44
KA P & gn o 10(IL-10) B IR L B Fo( TNF-0) 69 & @ F ik K-F. &R . 52 OBk BA 8 X RAF 4408
IR BRI T, fo ik P ALT AST /&M B H -5, A2 F TNF-a% & £ A KF 25 IL-10 & & & ik AP 2 FBAK
(P<<0.01), HEEAZA LA, HEREH &F AR FATARAHILF TAARE P DR R EREDIKA FH KK o F P AST
EMIN RIS B A TR K R e iF P ALT AST /& M Ao T 20 22 F TNF-0% & & ik K39 B 3 AR, A28 P IL-10 & & & iA K
T RFIEH(P<0.05R P<0.01), Sk HEKRMRERBEFTART LR REETHG, LA Tae s TRAMLKE T
TNF-a#9 Fi& | EEFE B FIL-10 89 R EA A X .

KA IR FART E KR SIS & mIeA~F 1088 R Fa

ed by reactive oxygen species (ROS )/Akt signaling[J]. Br et al. Thymoquinone inhibits the migration of mouse neu-
J Cancer,2013,109(2) : 342-350. roblastoma (Neuro-2a) cells by down-regulating MMP-2
[10] XU W, DEBEB BG, LACERDA L, et al. Tetrandrine, a and MMP-9[J]. Chin J Nat Med,2016,14(12):904-912.
compound common in Chinese traditional medicine, pre- [14] ANGERS S, MOON RT. Proximal events in Wnt signal
ferentially kills breast cancer tumor initiating cells (TICs) transduction[J]. Nat Rev Mol Cell Biol,2009,10(7) : 468~
in vitro[J]. Cancers: Basel ,2011,3(2) :2274-2285. 477.
[11] BHAGYA N, CHANDRASHEKAR KR. Tetrandrine and [15] CLEVERS H, NUSSE R. Wnt/beta-catenin signaling and
cancer: an overview on the molecular approach[J]. disease[J]. Cell,2012,149(6):1192-1205.
Biomed Pharmacother,2018,97(116) :624-632. [16] MACDONALD BT, TAMAI K, HE X. Wnt/beta-catenin
[12] HUANG H,DU T, XU G, et al. Matrine suppresses inva- signaling: components, mechanisms, and diseases[J]. Dev
sion of castration-resistant prostate cancer cells by down- Cell ,2009,17(1):9-26.

regulating MMP-2/9 via NF-kappaB signaling pathway [17] LU Y, WEI C, XI Z. Curcumin suppresses proliferation
[3]. Int J Oncol ,2017,50(2) : 640—648. and invasion in non-small cell lung cancer by modulation
[13] ARUMUGAM P, SUBRAMANIAN R, Priyadharsini JV, of MTAl-mediated Wnt/beta-catenin pathway[J]. In Vitro
Cell Dev Biol Anim,2014,50(9) :840-850.
[18] JAIN S,GHANGHAS P,RANA C,et al. Role of GSK-33

AT H B KA SRR F A 4 %5 H (No.81360665 |
81760747) ;¥4 [ SR BL2% 3L 4 B8 B 10 H (No.2013GXNSFBA019174

2015GXNSFAA139114 . 2017GXNSFBA198058) ; I~ P 11 ik H 34 X 1J. in regulation of canonical Wnt/B-catenin signaling and

He TR EE 25 R 5 10 (No.GZG G 13-08) PI3-K/Akt oncogenic pathway in colon cancer[J]. Cancer
S 20 BRGE AR o RS ) I IR 224 RN 2550 #T 2 8h Invest,2017,35(7) :473-483,

% . E-mail : 545409596@qq.com (Wi F41:2018-06-26  f&[m] H 11:2018-12-04)
#ARAEVES B, WA S0 18 . R ) I R 242 (4t BUEMR)

Py S A, 3G 0773-2882506, E-mail :tqyl013@126.com

- 216 - China Pharmacy 2019 Vol. 30 No. 2 TEZNG 2019 4R 30 4555 2 1)





