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—ESREERINFIAERE SGCT7901 R ZETHRIER R G
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1. WA R 25 K5 — IR PRI 24P, Wil Bl 310006
2. WHLHEEZG K220, Wil HiJH 310053

¥ E: B WARZEJSISH (DHD) XA B SGC7901 4t sa . TR AR ZEREJTRIREMT, FEEEWT HAE B2 T HLH)
73k FIAAFRKE R DHT AFR400 5, MTT yEK 0 DHT 540 A= K3 i, RIJRSZIGNI%E DHT 41 iisshfe 111
520, Transwell /NERBAIHF 5 DHT X AT R AR 221540, qRT-PCR F1 Western blotting #5254 J& &5 B MMP2,
MMP9 F1 Hedgehog i % i #%3L K] Glil F1 HHIP [) mRNA FldE ARIEKF- &R SXT AL, DHT w82 SGC7901
YU RSN 5E ST R RE /), Transwell SE363R A2 /021 /5 5 S 40 M B0 IR AR T R 2H, JF HL 52 7 B K i 14 - Western blotting
H1 QRT-PCR 25645 KW, DHT nf B #0H] SGC7901 4+ MMP9 [R1E, B Glil ZEF ) mRNA FIE A RIE, IF
5 HHIP B[ 13215 KF. 4518 DHT BEBHIH] SGC7901 4 rliE R AR 2288 71, HALHITTBE S5 MMP9 25 F IR IA P&
Hedgehog 18 I & T 061 4 5%
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Inhibition of dihydrotanshinone on migration and invasion of gastric cancer
SGC7901 cells and its mechanism
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Abstract: Objective To study the effects of dihydrotanshinone (DHT) on the migration and invasion of human gastric cancer
SGC7901 cells and to investigate its mechanism. Methods SGC7901 cells were treated with different concentration of DHT. Then,
the inhibitory effect of DHT was detected by MTT assay. The scratch adhesion test and Transwell assay were performed to determine
the migration and invasion capacity of the cells. Quantitative PCR and Western boltting were used to examine the expression of MMP2,
MMP9, Glil, and HHIP in SGC7901 cells. Results DHT could inhibit the proliferation of SGC7901 cells with obvious dose- and
time- dependent effects. DHT significantly inhibited the migration and invasion ability in SGC7901 cells in vitro. The expression of
MMP9 was obviously down-regulated after DHT treatment. Furthermore, DHT significantly inhibited the Glil mRNA and proteins
expression levels, and evaluated the expression of HHIP in SGC7901 cells. Conclusion DHT could inhibit the capability of migration
and invasion of human gastric cancer SGC7901 cells. The potential molecular mechanism may be related to the inhibition of MMP9,
and down-regulation of Hedgehog signaling pathway.
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WEENLH R IETUMIEER, (HEFFSE A BfE2
P FIPF2 0 1 S0 APIAHLE,  FLPTis I Th e 78
WAL T RCID Y B, R I A A AR AR SR AL TS
ANE RS, AWES B B DHT X A B %
SGC7901 4HfE Rk AMETE . TR {2 ZER/E IR
W, FEERIT ARG T AL, S — PR R
IR F P A JEE itk S 06 B0
1 #REE%®
1.1 4hp8

W EESMEIN B EE SGCT7901 41, T E v [ R
SR E T T 55T 10%3 A 4 i3
1) RPMI 1640 35723 H, 1£ 37 C. 5% CO, [H1EIE
BEFAET, 2d B4R 1 IR
1.2 ZAm5iH

DHT W FilgdEmt AR AR AR (S
YY90060, Jii&5r%4>98%), H DMSO Btk 10
mmol/L TAEERE, T-20 CEAE&M, ML
RPMI 1640 5572 2 T i B PV 25 5-
FIRIENE (5-Fu) WL HRTHT A7 RPMI 1640
B IR 50 F 22 [ Gibeo AR 4 M EH AT Y
ZEH AT 0.25%BE AW E ORGSR ER
BRAF; HFEEBEAM 2 (MMP2), HH4RE
HAM 9 (MMP9) 12 v FEHU AN T EC e 118
AF], Glil. B-actin Fii& H Cell Signaling A7 ;
AL H AR FRC I T —PT (goat anti-rabbit
IgG-HRP) § 5 Santa Cruz A w]; ECL fL22 K6
- Millipore 23 7] ; Matrigel 3 J5i Ji/ 3 5 I T 358
BD /A #]; 3422 1 Transwell /N %14 H 2% [E Corning
A w); TRIzol )93 [E Invitrogen 23]/ b 1
55 &A1 Real-time PCR 55 & B Takara 24
Al; RIPA H AR . BCA & AR 2l &
WHB= KA 5l¥H LA TAEMERAGS
B SES PR H AR S Al
1.3 Y5

IX71 BIEAMZ B8 (HZA Olympus A#]);
1300 SERIES A2 AW 2444 (3£ E Thermo
/NF]); ABI Prism 7900 %% ¢ 52 & PCR X (3 [H
ABIAF]); 3111 B! CO, ¥ 77##8 (3£ H Thermo A ) );
ST 16R BUE# Z.0HL (3£ [E Thermo A ).
1.4 753k
1.41 4HfIRE3F SGC7901 4 & 10%Mh 4 1
JEMTH & Z 100 U/mL. $E5 % 100 pg/mL [ RPIM
1640 F:95WT 37 "C. 5% CO, (K40 s 3547 b s

It o BN EE A KT 80% )5, FEEE IR R SRR
F PBS {5 BE G NI & 1) R v AL, A T B 24 i A
B, InEFFRrh b IOy, BN iR L& R L
iR TR . BRI IR S S5 40 B Ak T
XU 20 .

1.42 MTT EAG 408 yE 1 IE S K
WIgHp, AR A 1X10%mL, 4&FFL 100 uL
T 96 FLAR, H5FRISRE IANAR R 2P A BE o 5
ISV R . ANFIVREE DHT 41 (0.3 0.625. 1.25,
2.5, 5. 10, 15 pmol/L) FIPHPEXIHEZL (5-Fu 2
ug/mL), FFHW 5 APATIL, EEFRMAAEFN 200
uL. # 37 CHEEFRAAP4EEETE 24 h F1 48 h, N
A 20 uL ) MTT (FEWKE RN 5 mg/mL), KiFF4h,
FEBEFEW, N 150 uL DMSO EiEIRY 15 min &
fiRsh &, FBEFRC T 570 nm JOCRE (4D {H.
1.4.3 4R SCIGR AN iiEshRE 1 BOSEAE
K SGC7901 4HMd, FZIEAEFFL 1 X 106 A4 %
P 6 fLAR T, BRI R A0 90%ml A IRAS Y,
FIFTEHE R 100 uL B2 S A5 55 TR Hh 1a) &)
H—7 AR, FIA PBS iEWE 2 K, A E A
W (2. 3 umol/L) DHT M EIMIER IR, 37 C
TR IR RE R 24 h, FEBFRW, PBSIEYE 1
R, ERGEE g,

1.4.4 Transwell /NERHAEIAERE R
12 8.0 um 1) 24 FLIR Transwell /N2 o Y ALXT HA &K
Wi SGC7901 4, FH PBS 3G, K4 B
FTEA 0.1%064 &M RPMI 1640 K272+,
FRLEA A 5 X 1044, BN 100 pL, x4
AURFIMHE (2. 3 pmol/L) DHT 4, F=EIIAMAK
FRBUN 10%IMI5 ) RPMI 1640 #rEtE e . B
37 C. 5% CO, [RsF=F 1% 24 h, FFEEEFR,
PBS i&¥E 2 Ik, 5%% % 4 CE % 15 min, 0.1%
45 R = IR et 30 min, PBS 1E¥E 2 WG FIARHE
B EE g, PBS NVDIEYE 1 IR, 1E R
B NS .

1.4.5 Transwell /NERBAAG AN ZE  FiSH
Matrigel FIJCH JCIME RPMI 1640 R577#id% 118
ke, B 50 pL #BERE T Transwell /N L,
37 CH& 2 h &, I 100 pL JIfiE RPMI 1640
B R E TR F /K40 30 min. HOWAAE K )
SGC7901 ZHf, F PBS JHBEE L, KA BT T &
A 0.1%ME4- 135 RPMI 1640 5555, ffL8
FRYIAL 1 X 10° 4, ARFA 100 L, BEXT R LA [H)
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W (2. 3 umol/L) DHT 4, FEMAE 10%IL
JE [ RPMI 1640 ¥577 . k88577 24 h, 7 L¥55%
W, AHMLE R B s g SR e, AR R
L HI4H M . Matrigel #:2, PBS /INOEBE, 1ERM
BRI ULER. fld.

1.4.6 qRT-PCR fiilll MMP2. MMP9. Glil. HHIP
B RE O EAE KR SGCT901 i, %
YT M B2 2 5 X 10°/mL, %84l 2 mL #:0 T 6 FLIK
SR, IMAE A AR (1. 2. 4 pmol/L)
(f) DHT 3575 WACTE 24 h, XoHIEALIN NGB 5 77
AR S ZH AR, NN Trizol 742N % 4140 i A

RNA, FE4M et BEAGN E RNA WKREE K A,
FIFH Takara &% 37 & 3K 13 % 2 cDNA.

qRT-PCR XM} SYBR Green 1 %¢Jt4eklZE, &
MMP2. MMP9. Glil 1 HHIP & [ i) & ik K F,

DL GAPDH J:BK NN 2, &R 5147 5
L 1R RNAR RPN 25 ul, 4% 2X SYBR
Primer Ex Taq 12.5 uL. U514 (10 pmol/L)
% 1uL. cDNA B 2 uL. TEH/K 8.5 uL, JM
%M ABI 7900 %E & PCR X BRIAFRUEFE 7. 3K
EUJs ik o 2 AR PCR SO 4 S v, AR 40 Sz i
T BTG it 2SR H AR R A A S AL G

£ 1 gRI-PCR 3|75
Table 1 Primer sequences for qRT-PCR

B 5 4 B L[5 (3°=5%) KRG (3°=5)
MMP2 TCTTCCCCTTCACTTTCCTG ACTTGCGGTCATCATCGT
MMP9 CGGAGTGAGTTGAACCAG GTCCCAGTGGGGATTTAC
Glil GCCGTGCTAAAGCTCCAGTGAACACA TCCCACTTTGAGAGGCCCATAGCAAG
HHIP CCCACACTTCAACAGCACCA GCACATCTGCCTGGATCGT
GAPDH ATTTGGTCGTATTGGGCGCCTGGTCACC GAAGATGGTGATGGGATTTC

B, DAHMEERERERANEE (RQ) HFHITH
THEES T
1.4.7 Western blotting £l MMP2. MMP9. Glil
EAMFIZE SGCT7901 A AFKRE (1. 2. 4
umol/L) F DHT Ab3 24 h J&, B.CUCEEiM, ]
RIPA AR A EE T, KH BCA Ll E &
I, BUSE 50 pg BUEE A M40 B 2 P sk A7
SDS-PAGE #t/iHiyk, sRJ5%: 1% PVDF i |, H
B 5% IS WK I TBST ¥AME I 1 h, —4t (1 :
1000) WEHEIER, TBST E¥: 3 %, MMABMEEFR
M =P (120000, =iRIEM 2h, HEGF ECL
RAEEG, RGN EER, FH
QuantityOne A HT & HRIKEE . LA B-actin N
W2, ¥ H 1 MMP2. MMP9 Al Glil 2
FALEL
1.48 Siit ik KH SPSS 13.0 GiitF b,
SR X +s Kox, ZAH A LLECR BRI 2 5 25
Hr, PP ECECR A LSD-1 k.
2 %
2.1 DHT % SGC7901 £MAfiE58E & H a9 520

B EE VR FE 1Y DHT /£ SGC7901 4H g A [=] i [a]
J&i » MTT VER I AH M (1) B B R ) - 45 Rl 1 B,
DHT A] &2 SGC7901 4 AN G55 17,
H 2 I 77 E A RO . 2 pg/mL ) 5-Fu

AEBE 24, 48 h ARG TEINE 253008 13.7%-
21.6%, $&7~ SGC7901 ZHffx} 5-Fu BA — & W %2
PE, 5-Fu SBEH BB B e 0 MR AR 2.5
umol/L ) DHT AbBE 24, 48 h i, 4R AIIE 5L
RPN 21.8%- 43.6%, 1024 DHT (¥R 34 hn 2
5 pmol/L I, ZHPL #1253 A A 43.5%H1 71.3%.
Vil DHT $0] SGC7901 2 iy 184 5 5 30 B S0 A9k i
At raRHE, HAEF 24, 48 h ) 1Cso 1H 43731 /2
9.16. 3.28 umol/L.
2.2 DHT ¥} SGC7901 ¢RAizEhaE B9S2

211 )9 S2 56 W22 DHT % SGC7901 41 iz 5
ReJIRIsEI . Wil 2 PR, REZ5W AP B A 7
24 h RIIREE B4 0 h B EJek/b, R B SGC7901 41
M B A BRI IZ 68 /T« 4 2+ 3 pmol/L DHT
AEEE 24 h fE, AN AR AR R R T KT R
VLB DHT WA 23] SGC7901 (2 shEE 7T
2.3 DHT % SGC7901 BT K 1R &AL SIRI 2N

Transwell /NE LRI T N DHT JfE4iiEit
¥he ine 1k, i 3 s, M DHT 435,
JEE - 4H % B B Rk, H B 290 I
FHIVE H R, £F Transwell /NE4f E—ERFK,
il DHT % SGC7901 4H iz 28hE iisemi, 4553
Wil 3 frz, DHT &35 K T 4z 2ae /1, B
2 I S PR P AR A
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# -
: * [] 48n
o #eo,
oo * "
’ sk
. fizd I
#H#
## 4
0 - 1 1 1 1 1 1 1 1
PO 5-Fu 0.30 0.625 1.25 2.50 5.00 7.50 10.00 15.00

24 h i SxF IR AL ELES: *P<<0.05

DHT/(umol-L™")

“P<0.01; 48 h i 5xTERALE: *P<0.05 *P<0.01

*P<0.05 "P<0.01 vs control group at 24 h; P <0.05 #P <0.01 vs control group at 48 h

El 1 DHT X SGC7901 MAIEIERE HIZM (X +5,n=3)
Fig. 1 Effect of DHT on proliferation of SGC7901 cells (x +s,n=3)

Oh.-.
24h...
Xt 2 3

DHT/(umol-L™")
2 DHT %f SGC7901 iZF1EE FIHI SN
Fig. 2 Effect of DHT on mobility of SGC7901 cells

DHT/(umol-L™)
El3 DHT %f SGC7901 MRT B FIRZE B HIHIFNT
Fig. 3 Effects of DHT on migration and invasion of
SGC7901 cells

2.4 DHT X} SGC7901 #Afi & MMP2 1 MMP9 3%
Al

Real-time PCR Fl1 Western blotting £ l] DHT 4t
HJ§ MMP2 fil MMP9 7 mRNA 14 (3K &K F 1
A5k, WK 4 F7s, 2+ 4 pmol/L DHT 4FRZH I 24 h

A 144 [ PUEICS
S DHT 1 pmol-L™!
o 127 E3DHT 2 pmol-L™!
mﬂ 1.0 4 ZIDHT 4 pmol-L™!
X
H—é 0.8 1
= 0.6
< ]
é 0.4
s 021
0
B

MMP2

DHT/(umol-L™)

XA E: “P<0.01
**P <0.01 vs control group

4 DHT X SGC7901 £8f MMP2.MMP9 mRNA (A) &
EA B) RIEHIFMW (Xx+s5,n=3)

Fig. 4 Effects of DHT on expression of MMP2 and MMP9
mRNA (A) and protein (B) in SGC7901 cells (x +5,n=3)

JE%F MMP2 (] mRNA FKIA/KFICFM, (HiE R
P T MMP9 2[5 mRNA fFEL/KF. Western
blotting 45 E7~, DHT 4#H )5, MMP9 KA
EAKPEZETIE, HEI—2RERm, %4
RIE/R DHT F 2@ MMP9 &K 121540
SGC7901 4z BN AILREfE /1. HEAh, ik E DHT
XF MMP2 (18 AR IE KA — & FHHIER, #2
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7~ DHT W] £ 53¢ J5 K P45 B 8 SGC7901 4
MMP2 R 13RIk
2.5 DHT X} SGC7901 #fiff Hedgehog i& &+ Glil
1 HHIP FRiXAIF2 M

PAAERT 5t % B, Hedgehog 38 B HTE 11 5 5 i 4
NI RS R 28 e J1 B A G, ARSI 3t — oA
'Y DHT %} Hedgehog i# % 7 Glil F1 HHIP %K %
BRI . qRT-PCR £558 (& 5) KB, DHT
FIIMAFIH] T Glil 78 mRNA [IEIEKF, R E
F$em | Hedgehog 18P 7 ) 15751 HHIP 1
mRNA FikKFo XA, 2 pmol/L () DHT
WFESE, Glil RIEKFREIS T 58%, HHIP 3K
EACERRE T 2.2 fi5. 4 DHT MG 4
umol/L I, Glil 1 HHHIP %% /K F 73 il J& %of 1
ZH11 0.25 £5F1 5.4 £5. Western blotting 2% Jit— 2
#iIA 7 DHT X} Glil & A RERHHEIDhae, H 2
BERIRERE, LG RU DHT ml@a
il Hedgehog 38 % (13 P4 11 A 45 ST Mg /E o

A 7 = RSE .
e 67 S DHT 1 pmol-L™! r
nﬁi‘ 5 £3 DHT 2 pmol L™ %
X 23 DHT 4 pmol-L™! /
® 4 sk /
= | EES T /
=3 B
< /
<
z 2 /
% 1 - * sk = /
= TS

T N— [ N\
Glil HHIP

B

v 1

X AR 1 2 4
DHT/(umol-L 1)

x4tk "P<0.05 *P<0.01
"P<0.05 *"P<0.01 vs control group

E5 DHT Xf SGC7901 #if+ Glil F1 HHIP mRNA (A) &
FH (B) RIAHIFM

Fig. 5 Effects of DHT on expression of Glil and HHIP
mRNA (A) and protein (B) in SGC7901 cells

3 iTig

S i 2 ] i DL PR A T S e, A
FE PRI R EIA I 2 =, HAET 3 B R
MEE—ANr. B TS KFRABAIT IR R s,
WAL G 25 5 SO RE A, BiE B
S R N BE RS R AL, 3w R T B R A AR

TR At ko 2 —6, DHT &M & &
RFEEM 4 FERR S Z—, WIMNERT —ERPT
JHRE R . Wang Z5UVR 3L DHT AT 38 350 i 1 4
(ROS) #1%, HS4 W4T, Bian 28
B 5CIE BHTE NI ik 9 B2 4 A A, DHT AT 3o 52 0
YA IEASRIR 28 R ) i TR A P AR T
o REEP I S LE AR, DHT ml#ifil e
H22 AR N3 5E, HAT — & T 3 BOsCR -
ARSI L R B, DHT v 23] SGC7901 4
fogE, HE SRR AR AR, B R
I MMP9 ZE7KF M AR T2 AR 2868 ),
YEFIMLAIS Hedgehog 15 5 il EE 1 E HE R A 5K,

BT R R, 5-Fu b)) A, 2%
Fh BB A AT T R, S-Fu AP U
L, R B A B R B, EL T I
WE A% T 2 F00 RS I W A% %, 9 DNA & B
{H 5 B EXT 5-Fu M 245 7™ 58 50 1 HIGy7
B ARSI PR 2 pg/mL K 5-Fu 43 SGC7901
gHBE 48 h J5, MTT kil &5 SRR, S5-Fu FIHS5E Y
RN 21.6%, UM R AE, $78 SGC7901
HHRXS 5-Fu BAT— % Wi 521 o 5 g it 2 24t
GG, MHR 2 AR AR B Y P it e S
24, 3 E AT 29 U R M AT I S s 2 —
A SRR I, AR I B 52 U o s A ]
I SGCT7901 4HEXT 5-Fu MM 251E A . 58
HETEATE LR BRI, FESERAE YIRS TSR
RIS A R4 KS62-R X0 T JE i 25 0
%, P BA T G A D B 8 BBt I AL
21, RSZIGAE LN, DHT AI A 3] 4n
Mg sE, (HILRERHEm S5-Fu MR, Wik
SGC791 ZHMIXT 5-Fu T 25 L RAT) 75 ELR AW FE
Ak, A SzE6 F DHT 4bFE 24 h #1148 h Ji5, SGC7901
40 B 1 - HOF s R BE 4y 0l o 9.16 F 3.28
umol/L, DHT 5 Z5¥) i T i i ARSI A, RN
SEEG HORE e DUA B an bh = 2 R EE . HAR I e
B SOR AN T B — D R SEIRIRE . £T %) DHT 4%
TS B 245 () V6 A AN A= R P S 45 1) R, ] 3
DL R EL Ak 2R G5B . TR A 4A 2. ERIER
AR SR S IR A M DA etk 523, i —2P
$2 1= DHT S5 25 AR B s ROk .

1R B FNFE R R IR 1 = BRI —, RS
JE PR R R R T R T B ThRE, & FEL
Jiggg B SR R O B R IR, B A AR o) B R A
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R P B R ARG PR 1) R, 42 ok R0 O R 28 B 7%
S YRR R R ) — N EE T 1A, BAARK
(I R R FH U3 AT U F 22 P 4t PR A Y e 7
DHT X} SGC7901 4 (112286 /1w, 25R%
i 2 umol/L (254 RI AT A3 bl A 112 28, B&
IGEL AR A H . thsl, DHT & m] #H 41
MG FEAIZ R 77, B I 2 s B
FEMRZBAEFE LR

EREREABERR (MMPs) B T4 B 71K
W FKARRE, EnT DA RO R ES, R
5 P o2 e P T 32 e R 240 P R R IR (BMD
gAML (BCMD) f Rl Z 5= bk, MIMiiR2%
FE R, FEMR R A R R R i R T BT
VAR, Horf MMP-2 A MMP-9 /& MMPs 5 i
IV BRI EGE) 2 ANER, S0 S Bl R
ECM I I Ji 2 1 i, L3k 7K1 T 52 i e g 1)
R, HRANEERERE, 5SBENEK. 'E
R R B PIAE RIS, KB AR, MMP2 Fl
MMP9 7 15 9 2H 23 (1 308 42 385 1 T IR 1 15 I
LS, MMP2 [3RIA/KF-5 B ¥ B I A A7 2 AN
TG A REEAFTEA M, N RIBTEN B IR
ZWibRiC. BEKT MMP2 Fil MMPO 7£ 5 Ji 41 g o
(R FERIA , BRAEAT 253 ] fr I8 48 o 5k ECM A BM
W IV B AR R AR T BV i 8 PR R
R FERS o Yang ZEMTVR PR 2,58 5 0 s BR g m i
i 2 B C $0H MMP2 I MMP9 0k, K
AGS 4 ERE IR Z2RE 77, Lin SEUSIRHF 75 3% 0
ANBERR AT E AL BGE B ROS, ] B SUN-5 41
o o L i 4 2R (A1 MMP1. MMP2 Al MMP9
FKik. WAL, SIS A BIIS IS
A& el @ 3 Fm 4] MMP2 Al MMP9 FvEE,
I PR 4 M (AR 2B R B, T — e FEFE L BEAS
i JRe 210 B A2 28 RN B 1 L [ i A R 110200, ARt A 45
RFKW], DHT Al A HI P SGC7901 H MMPY £
Kik, WEEZPIIRE R, H mRNA flE AR
IR PR . R EERY DHT A 520 MMP2 1
FEAHAKFRRIE, MAH mRNA FRikKFEEmA
K, i B = 77 & DHT n] 7545 5% J5 K45 SGC7901
H MMP2 JERIERIL . ASEIR 45 7R DHT nliE
IEEZm MMP9 (P3P, BRI AT ECM A2 i g
PIFEfERE 71, SEUIMRR R IIRRAR, H0H] 7 B
S ()R 22 AT RS

TERIRE A, MMP2 Fl MMP9 (13R85 2 Fh

K7 M2 5605 51 BRI, Hh Hedgehog
(Hh) @2 mER R T2 —. §F7ER8, Hh
T % T BT MMP2 Rl MMP9 )8 (13RI KT,
S A B AR 2 AT R E 1P Fan 4512267
KOEGPRA N A2, Hh G Glil JE KA
MMP9 ERIA K5 B3 B S5 578 . R I
PRI WD, HW 3 Z [AAFAE 2 2 IEAROS, i

BH Hh i 2% nl il 520 MMP9 (1)3R38, 4% s 1)

REMIFRE LI . WH/NESFE IR T ACHL, BET B

JEAAAE SGCT7901 Hh Hh {5 5 18 I 5 . 25 41 1) 240 ffL 1

ML EE S, MMP2 Al MMP9 ) mRNA Ll A

HEARBIN D E L AL RKH, DHT 7]

B FEK Glil BHTE mRNA FIE A RIB K,

il SGC7901 ' Hh BB FIETE, $7R 2K

MMP9 FIE [ 7FHLEI AT REAZIE X Hh 38 B 4%

SER o
HHIP /£ 1 M & 3L Hedgehog il E% 45 A

H, Al SE S PESD AR 3 A Hh 82 E 5 Pte BREARIS,

> BEIC Hh 8B NIFRE ST, SN IR

i Hh {5 5@, (HZ R R (2 2

IR HE A R AT IT . 72 B 55 2 Flol i

B LR R I HHIP b FREBIRRE, H5H

JRB T IX R CpG By e H R A SR AE AT 5L o

YE# I, DHT IINJG 348w T 40 HHIP ff)

RIBACY, SRR AT — B A JEPE Hh 8 #E

W, B SGCT901 4RI AEAZHE ST ASHT

FLAE R Y] DHT Al 2 2 41] SGC7901 AR L2

51R786E 77, I\ mRNA FIEE KPR 5L <5 e 2

FIfE MMPY [33E, FH0I] Hh 5 538 3o 1

ZWIFTIESE T DHT X BisE B R 2nEm, X

S NUSIEAT TR, A BRRIRT 5t T

BRI, N DHT HIREIFRIE T —

R S B6 A A

SE

(11 ZRE PSR EERSIKRNH 0] SRR
#j, 2012, 19(12): 11-12.

[2]1 Yang L Q, Guo H J, Dong L H, et al. Tanshinone IIA
inhibits the growth, attenuates the stemness and induces
the apoptosis of human glioma stem cells [J]. Oncol Rep,
2014, 32(3): 1303-1311.

[3] Ge Y Q, Cheng R B, Zhou Y H, et al. Cryptotanshinone
induces cell cycle arrest and apoptosis of multidrug

resistant human chronic myeloid leukemia cells by

inhibiting the activity of eukaryotic initiation factor 4E



3144 ¢

L)

Chinese Traditional and Herbal Drugs

EA8H H1S5H 201748 H

(5]

(]

[10]

[11]

[J]. Mol Cell Biochem, 2012, 368(1/2): 17-25.

Lee W Y, Chiu L C, Yeung J H. Cytotoxicity of major
tanshinones isolated from Danshen (Salvia miltiorrhiza)
on HepG2 cells in relation to glutathione perturbation [J].
Food Chem Toxicol, 2008, 46(1): 328-338.

AR, B B, Tk 0, 2B FFS TR ER AR AL ey
T ) 2% T2 R ARSMTUMOR R T (7], T2,
2015, 46(5): 679-682.

Li X, Yang G, Li X, et al. Traditional Chinese medicine in
cancer care: A review of controlled clinical studies
published in chinese [J]. PLoS One, 2013, 8(4): ¢60338.
Wang L, Yeung J H K, Hu T, et al. Dihydrotanshinone
induces p53-independent but ROS-dependent apoptosis in
colon cancer cells [J]. Life Sci, 2013, 93(8): 344-351.
Bian W P, Chen F, Bai L, er al. Dihydrotanshinone I
inhibits angiogenesis both in vitro and in vivo [J]. Acta
Biochim Biophys Sin, 2008, 40(1): 1-6.

W, ROGHE, T 75, S5 ST 1R H22 A
TR /N R RO S B E D (9], Th R A T A, 2000,
18(3): 284-285.

TRA, HE. BIPFHS SRS BEKE 5-Fu {E
BRI AR S IR R L (3], [ I RGBT R 22,
2017, 10(2): 130-133.

WA, RN, R b, S AR R 2 245
G IR R B T [J]. L2y, 2015, 46(18):
2674-2679.

Ge Y, Yang B, Xu X, et al. Cryptotanshinone acts
synergistically with imatinib to induce apoptosis of
human chronic myeloid Leuk
Lymphoma, 2015, 56(3): 730-738.

By, ok, 2R S5 R (BT S
PG ZANMIMGSHE . 3T HARREE RGN (] thHepEE
24, 2014(11): 3592-3595.

Shuman Moss L A, Jensen-Taubman S, Stetler-Stevenson

leukemia cells [J].

W G. Matrix metalloproteinases: Changing roles in tumor
progression and metastasis [J]. 4m J Pathol, 2012,
181(6): 1895-1899.

Zheng H, Takahashi H, Murai Y, et al. Expressions of

MMP-2, MMP-9 and VEGF are closely linked to growth,

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

invasion, metastasis and angiogenesis of gastric
carcinoma [J]. Anticancer Res, 2006, 26(5): 3579-3583.
Sampieri C L, de la Pefia S, Ochoa-Lara M, et al.
Expression of matrix metalloproteinases 2 and 9 in human
gastric cancer and superficial gastritis [J]. World J
Gastroenterol, 2010, 16(12): 1500-1505.

Yang M D, Lai K C, Lai T Y, et al. Phencthyl
isothiocyanate inhibits migration and invasion of human
gastric cancer AGS cells through suppressing MAPK and
NF-kappaB signal pathways [J]. Anticancer Res, 2010,
30(6): 2135-2143.

Lin J P, Yang J S, Wu C C, et al. Berberine induced
down-regulation of matrix metalloproteinase-1, -2 and -9
in human gastric cancer cells (SNU-5) in vitro [J]. In
Vivo, 2008, 22(2): 223-230.

Yu X X, Feng T, Ren L, et al. Tanshinone II-A inhibits
invasion and metastasis of human hepatocellular
carcinoma cells in vitro and in vivo [J]. Tumori, 2009,
95(6): 789-795.

MK, B L, EAOUL BRSSO R T T
iR [J]. HE ZjE AR, 2014, 30(7): 893-896.

Chen J S, Huang X H, Wang Q, et al. Sonic hedgehog
signaling pathway induces cell migration and invasion
through focal adhesion kinase/AKT signaling-mediated
activation of matrix metalloproteinase (MMP)-2 and MMP-9
in liver cancer [J]. Carcinogenesis, 2012, 34(1): 10-19.

Fan H X, Wang S, Zhao H, et al. Sonic hedgehog
signaling may promote invasion and metastasis of oral
squamous cell carcinoma by activating MMP-9 and
E-cadherin expression [J]. Med Oncol, 2014, doi:
10.1007/s12032-014-0041-5.

WRFH NG, IS, E  57. Hedgehog {5 ‘T i@ T N B
fi SGC-7901 AR ZTER AR I KALHIFR ST [J]. HIR
BRI 2R AR, 2011, 36(2): 159-162.

Taniguchi H, Yamamoto H, Akutsu N, er al
Transcriptional silencing of hedgehog-interacting protein
by CpG hypermethylation and chromatic structure in
human gastrointestinal cancer [J]. J Pathol, 2007, 213(2):

131-139.





