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5— J K W BE (5-FU) | anti-SHH. cyclopamine. anti-SHH+5-FU. cyclopamine+5-FU %} SMMC-7721
20 i 3 A TR A Y 22 S

R rSHH-NAE I J5, SMMC-7721 4 Jfg 4% 5% W] 5 3% i, 70 anti-SHH #1 cyclopamine 1§ H] )5,
SMMC-7721 4 3% 58 W] Wl AT, L 229 552 Wof i) Rk ARG 7% ( 24 P<0.05 ) 5 anti-SHH E{ cyclopamine
WA 5-FU XF SMMC-7721 4t B 3 58 910 i 4 T W] o T 45 25 5 1) (1 P<0.05) .
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ABSTRACT

Objective: To investigate the role of Sonic Hedgehog (SHH) signaling pathway in proliferation of hepatocellular
carcinoma (HCC) cells and the impacts of its inhibition on proliferation and chemosensitivity of HCC cells.

Methods: Human HCC SMMC-7721 cells were respectively exposed to recombinant SHH N-terminus
(rSHH-N), SHH neutralizing antibody (anti-SHH), and SHH pathway inhibitor cyclopamine for different time
periods, and then the proliferation status of the cells was determined by M'TT assay. The inhibitory effects on the
proliferation of SMMC-7721 cells among S-fluorouracil (5-FU), anti-SHH, cyclopamine, anti-SHH plus 5-FU

and cyclopamine plus 5-FU were compared.
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Results: The proliferation of SMMC-7721 cells was significantly increased after ’SHH-N treatment, while it was

significantly decreased after anti-SHH or cyclopamine treatment, and all the effects presented a concentration-

and time-dependent manner (all P<0.05). The inhibitory effect of anti-SHH plus S-FU or cyclopamine plus 5-FU

was significantly greater than any of the drugs used alone (all P<0.05).

Conclusion: SHH signaling pathway plays an important role in growth of HCC cells, and blockage of SHH

signaling pathway can inhibit proliferation of HCC cells and enhance their sensitivity to chemotherapeutic drugs.
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Sonic Hedgehog ( SHH ) {5 5@ I E IR AT
FIYERy BLAAS B NI BEAR E h A B 2], HYS
LRSI 0 kA R R IR O U T AR, B
g8 WO R W] SHH 15 538 #% 76 J50 & P I 40 i g 1 &
A R SR v S R B AR o AR ST AR T SHH fF
T T SN N T 0 Y B R R, R E ST S R R
Wr SHH {5 58 5 5- HURMEIE (5-FU) & A
A ORI RT, B TE S T RERT 0 TR T 7 iR 4
S A

1 AR

1.1 7

N T 9 4 M &R SMMC-7721 (SMMC-7721 4
Ji Y SHH A 53 i Ab T 305 R 2 1) 1 A
BEaE b FWE A0 % ; DMEM 15 3% 56 1 g 5 (1 i 1
H & E Gibco A H]; FR4 LYW A 32 F Invitrogen
Ndly H4H SHH N- Kk rSHH-N ( recombinant
A SHH
TR HT K (anti-SHH ) 1 T 35 B R&D 2 #l;
cyclopamine I H 2% E Biomol 2\ ®l; 5-FU T HH &
W H L AR 250 A R A R WEWEEE (MTT )
I (DMSO) 1 H 2 E Sigma A F .
1.2 AFik
1.2.1 @3z SMMC-7721 40l F & 10% fif
A= 1L JE A 100 U/mL F % 3R M 100 U/mL §E %5 R 1Y
DMEM £ F# 78 37 °C. 5% CO,. 10 A 5 fa
T 20 8 SR A NG R
1.2.2 MTT FA4n A E R BOSHCE K40
MoBERR T 96 FLIE IR (5% 10°/ L) , FEAMERT 3R
MRS, FEEEFRW, T 200 pL
MG R 75 3 (AT HRZL ) 0% A AS [ ik B Ak 3L PR 32 19
T ER IR, BARS MRIL; BRFRA PR

human Sonic Hedgehog N-terminus )
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24 . 48 h 172 h J5 W 96 fLE5 FE AT T A AL
A 20 uL MTT (5 g/L) , 4kZe853% 4 h; RIE5 L
HW, EfLITA DMSO 100 pL, E¥ 10 min, T
figHR A I E 570 nm B ARG (A) . 3T
FAMAETE R, MMAATER (%) = (ALK /AN
B ) x 100%.
1.3 Fit=FaE

FIT A BUE AT IR AL (100% ) 1 H v %
(%), BIUIHE + trifEZE (x+s) RoR, KA
SPSS 13.0 e it 4K R #E A7 4b B . 2> B R 1 5T
) L R B 2 2250 B, 4Ll LR g K 5,
P<0.05 N ZERA G L,

2.1 rSHH-N Xt SMMC-7721 £ i1 1% 78 #4 2 i

M AN rSHH-N 35 58 SMMC-7721 41 i v
SHH {5 5 G M5, M fF G R 0 R igm, HE
VR BE B I R FH I (] A A, &4t A T 6 080 T 3
i, EEMREE - mRRORE, SRR i s R
it X (¥ P<0.05) (F1) .

# 1 rSHH-N 3t SMMC-7721 fARIILFE(E AR 5 B4
KE
Table 1 Time- and dose-effect of rSHH-N on proliferation of
SMMC-7721 cells

HMATIE R (%)

=}
A 24h 48 h 72h
15 ug/mLSHH-N 116543 1256+72 131.6+8.4
3pg/mLiSHH-N  1252+38  136.7+85 146.6+6.28
6 ug/mLrSHH-N  131.4+44 1458+82 1572+52

2.2 anti-SHH #1 cyclopamine X SMMC-7721
4 e 18 78 B 2 T
L. A anti-SHH Fil cyclopamine 4§ 5 ¥ BH K7
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SMMC-7721 40 iy SHH {5 538 BE 5, 20 i (i 43
B A2 B A, LR AR R R RS A P )
FIRER: , 40706 R TR, SR EES
WG EE L (5 P<0.05) (%£2) .

% 2 anti-SHH #1 cyclopamine % SMMC-7721 4 P 1 54
ERRNMHSENX R
Table2 Time- and dose-effect of anti-SHH and cyclopamine on
proliferation of SMMC-7721

AR (%)

4L 24h 48 h 72h
25 pg/mlanti-SHH 901221 827+59 726+7.1
5 pg/ml anti-SHH 846439 714486 604+85
10 pg/mL anti-SHH 73341 58775 49893

15 pmol/L cyclopamine  88.0+4.6  76.2+3.4 66.4+10.3
30 pmol/L cyclopamine  76.7+4.9  63.8+8.9 533 +88
60 pmol/L cyclopamine  67.1+4.5 52.7+9.7 412+9.7

2.3 anti-SHH =} cyclopamine Bx & 5-FU ¢
SMMC-7721 4 R 1 58 A 5 Ml
AT 25 W) A SMMC-7721 41 il 48 h =,
5-FU+anti-SHH 2 5 5-FU+cyclopamine ZH 1) 2 ifd
AR BALT A A (¥ P<0.05) (£3) .

% 3 anti-SHH = cyclopamine Bt & 5-FU X SMMC-7721
g bt A )
Table 3 Effect of anti-SHH plus $-FU or cyclopamine plus 5-FU
on proliferation of SMMC-7721 cells
415 AR (%)

20 pg/mL 5-FU 70.5+9.3
5 pg/mL anti-SHH 714+ 8.6
30 pmol/L eyclopamine 63.8+8.9
20 pg/mL 5-FU+5 pg/ml anti-SHH 33.7+5.7"
20 pg/ml. 5-FU+30 pmol/L cyclopamine 258 +43"

TE: 1) S5 H2G4Is, P<0.05
Note: P<0.05 vs. each drug-alone group
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PERERE W, WU 220 T AR UIBR AR A2 I & 1 T
8 G B ME— T BENR @ AT O i, HA R AR
B AL B I E O I, kBT AL
Pk, o 34w sk AR BT 259 KO3
7R LA AT e B B TS

SHH {5 5 1 & — 2% i JE R ST I M5 5 % 0
e, TEZ PPN SE IR 10 e A e R vh R AR AR T
) SHH 15 538 B4 A W &40 1 Mo iy A2 4 1
W5 17 R W] SHH 17 538 % 75 i 20 20 T £ 7 iF
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SHH K 4t (¥ SHH 2 P& —Fh 0 W E R =
FH, & SHHF5EB MG sh N+, fEZ M AL
fidgg vh ik 3k o SHH rthFIgTkiE ok 5 SHH 25 & %F
St LT SHH {5 538 i, D i 40 il fo e 1) A= 4K 5
JE U RS A S R B AN (SHH-N fE Sk
B [R] 44 M 42 F SMMC-7721 40 34 4, ifii SHH
TR AR D 2 v R BT[] 4 1 41 il SMMC-7721
21 Hf 14 58

cyclopamine J&— i N ZZ 27 J& 48 9 N /0 2515 31|
)57 S R A Wik, 38 A R Sl SHH 5 58
% P Y EE B B 23 Smoothed M T B BT SHH {5 5 f£
D I, cyclopamine /& SHH {5 5 i# #% #) ¥
SYEIMHIF . cyclopamine HEBH 30 6 B AR I . FL
i 90 4 22 b bR B A G, DT G Y TE Y T R 2
B U AR W 5T IR K B eyclopamine fE B &L 1 4
SMMC-7721 2 M iy 3558, H B A R AR
] 4R 8 4 285000

Ji M g AT 2 W O e 25, R,
A R i AT 25 ) 1 000 X ek i TS B
AEBEME L, DATiaEse U & SBH W SHH {5
S [ AT R bk L AT R . AR S A
K I anti-SHH F cyclopamine 5 5-FU EHAG {3 [F]#)
il SMMC-7721 4 Jif 3 58 19 45 FH

ZE b RTIA, s JH- e 40 i v Y SHH {5 5 i 1
RE B S A 2 T 0 L ) 1 L, T R S e BEL DR JH 9 4
Jt A ) SHH {7 388 5t D0 f3i2 B S 00 ) JH 95 200 B 1 34 5 5
X S 25 SR B SHH 5 5 38 i 76 T 98 40 Jf iy 2B K
REREZAEM . WA, 55 R Br SHH {5 5 38 #%
5 5-FU BA7 Ur IR0 i i 4 M 35 78 VR H o Rk,
S BEL T b g v SHHL {5 5 38 % W A2 0 1 —
FAA R0 . A RTIEIRIT T
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