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B N E I TGF-B1 /Smad {3 5 B
4 25 Bz 9 HT-29 4 Jfs 336 5 08 BT AF 9%
X|eT#, 55 6l

[HE] 8 & WIS NRZEXTE G HT-29 20 M3 58 0952 m ST BERYVEFABLEI . & & >R CCK8 43T ¥ b il & %t HT-29
AN R AE A SE I, S 4 R A A I HT-29 40 B 08 7=, ELISA #5020 Afg 5% 27 W b #5 b 4= K R F B1 (TGF-B1) B 7K F-, Western
blotting ;I 408 H p-Smad3 .Smad4 Cyclin D1 M c-Myc £ F 1k, % % . CCKS 453 W/, W5 24 %) vk FE FnAE FH s [a] 54 38 i,
B NFRZE AT HT-29 4 A A5 RV P8 (P <0.05 ~ P <0.01) , 10,20 40 wmol/L 3 N ZE T HT-29 i1 24 h, 414
TR TR (P <0.05 ~ P <0.01) . ELISA 53R, 2594 #E HT-29 41 24 h,10.20 .40 pmol/L B | i 2 41 41 i 1%
FRW P TGF B1 ACFHMEF X 4L (P <0.05 ~P <0.01) , 5XFRAIAHE, 10,2040 pmol/L B MR ZE I REM H p-Smad3 |
Smad4 ,Cyclin D1 %% c-Mye 2 43Ik (P <0.05 ~P<0.01) , £+ % M I0HI45 %0 HT-29 4HAE A4 58 , AR FIBLE 7T e
545 TGF-B1/Smad {5 5 I8 H %,
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Sulforaphane inhibits proliferation of colon cancer HT-29 cells

via regulating TGF (31/Smad signaling pathway
LIU Hong-yan, QI Chuang
( Department of Integrative Oncology ,Central Hospital of Enshi Autonomous Prefecture ,Enshi Hubei 445000 ,China)

[ Abstract] Objective : To study the effect of sulforaphane on the proliferation of colon cancer HT-29 cells and its potential mechanism.
Methods : CCK8 was used to detect the effect of sulforaphane on the proliferation of HT-29 cells. Flow cytometry was applied to
determine the apoptosis of HT-29 cells. ELISA was performed to measure the levels of transforming growth factor B1 ( TGF-B1).
Western blotting was carried out to analyze the expression of p-Smad3,Smad4, Cyclin D1 and c-Myc protein. Results; CCK8 results
showed that the inhibitory effect of sulforaphane on the proliferation of HT-29 cells increased with the increase of drug concentration and
time (P <0.05 to P <0.01). The apoptosis rate of HT-29 cells treated with 10,20,40 pwmol/L sulforaphane was higher than that in
control group (P <0.05 to P <0.01). The results of ELISA showed that the level of TGF-B1 in cell culture medium in 10,20,
40 pmol/L sulforaphane group was lower than that in control group ( P <0.05 to P <0.01). The expression of p-Smad3,Smad4 , Cyclin
D1 and c-Myec protein in HT-29 cells after treatment with 10,20,40 pmol/L sulforaphane was decreased compared with control group
(P<0.05 to P<0.01). Conclusions ; Sulforaphane can inhibit the proliferation of colon cancer HT-29 cells, the mechanism of which
might be related to the regulation of TGF-B1/Smad signaling pathway.

[ Key words | colon neoplasms ;sulforaphane ; proliferation ; TGF-1/Smad signaling pathway

LM e — R UL A R SETO R T E SO RIR S R B MR

DO T s S B 158, TR AR 4 7, X N SEHY 2R i
TR R fE . B BT KT R AR T
LSl AEZ W KR Y7 5 2 U B D By
Pty AT RS BRAR, iy HL sy R 1 e A AN R
I B 2R A I e e R L DRI, T R A R L

[k BT 2018 =10 -19  [f&[BIH W] 2019 -04 -27

[FEE L] WL RBUE + FE R FLA M P B BE v v BE 45 5 i
ik ,445000

[TEHTRIA ] XZrHE (1986 - ) , L, FIRER.

EfEMEHR] 55 A, Al FATEEIF. E-mail ; doctorgichuang@ 163. com

— i DA A A B AE W R B S R R SR, B
FO O R B EA U PR TR R R Y
LY PRTEPE SRS I B R BU S e AR AL 4R
EED ALK T B (TGF-B1) 15 538 J 2 4i
i P R A Sl AR, AT 4 T e A ) 2
5 Al PR KGR AR AR W] TGF -B1/
Smad {75538 6 16 7T LA REARSS i Jia 40 M 36 5 5175
SHBTU ) AR E MR RN HT-
29 2 Jif 34 FE 0 A AR B FEXT 4 i TGF-B1/
Smad {55 538 BRI, LA HOT % 5 A $R AL BEiE
A



312

1 MERTTE

1.1 mpesA 45w HT-29 40 B s e
FERAEYA R F]; BG4 1L  RPMI-1640 15375k I
0.25% JPEE FABE-EDTA 14 H #<[E Abcam A w3 3 b
T (5 H2011265418 , 411 [ =98% ) I T 1 4 4%
- 2547 PR A F] 5 BT p-Smad3  Smad4 | Cyclin D1
K e-Mye HiR b & [ CST 23 FHE L, HRP Aric 1l B
it 1eG H IR BAEY A BRA "3 4L; HRP &6
RN & A Millipore 23 7] ; TGF-B1 ELISA i & Wy
BB YA B F] 5 CCKS 27 &l A b st
AT R A RAFR,

1.2 A%  BIO-RAD-550 R HR1Y ( 35 [ Bio-Rad
/vHE]) , BBS-V800 B N & (L AR ZF N A
A]) ,SPX-250 #Y 4 ff 3% F5 4 ( 36 [ Thermo A ),
GE-100 AUEERHL KA (AL 7S —AET ) o

1.3 HT-29 @fasic  RH RPMI-1640 5% 4 15 57
FeREFR SN 37 °C 5% CO, W Ay IE IR 1 F7 48
FH0.25% JEE A EE-EDTA AL 0RE 3%, M40
AR AP OB K AN A A I 25056
1.4 CCK8  HOW A=K W 40 M i Ak i, LA 5 x
10*/mL 4% B e FpF 96 FLAR b, 35 FRadik, 5K
U6 2H 7 R TR B 10 .20 40 pmol/L IIA % MR R
TR, N HRZE I A S AR RS SR 5L 25 T 71 24 48
72 h JG 5 RS, BALMA 100 pL % 10 pL
CCKS8 izl 5 950, AR S2 45 5% 2 h, 7F 450 nm K
AR I B S BE (OD) A

1.5 AXmiR  BOFEUE KD HT-29 408, 71
b R UGS, L1 x 10°/mL O3 EER T 6 £L
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M, 75 5% 24 h 5, A 10,20 40 pmol/L ¥ P i &%
TH4ui 24 b, WA , 74 8350 S Ui i 454
SIHIA Annexin-V FITC A1 PT ZbFRA0 9 | 7 =040 i
ASCHSE I 41 e 155 44

1.6  ELISA  W4E“1. 57 Wi & fL 40 i 1% 5% Wk,
1 000 r/minZ5.0> 5 min, B EVEW . #M8 ELISA 25
S UL AR A AL IR TGF B1 K,
1.7 Western blotting Yg#E“1. 5" W& fLA0ME, >R
FH RIPA S vk I 78 43 4 ik 40 B, -0 52 400 it )
WA, B 50 ng A LA,
FFEATEN B TR AL RIEH 5%
JBERE W Ry 3 1 h, TBST VR 3 YRS B X W 2kt B
F p-Smad3 , Smad4 | Cyclin D1 K c-Myce $T 1AK% W
(1:3 000FBE) 1,4 CHEIR NI, K HBERR S
B E T HRP R0 IgG B IRH S IR 1 h, %
3 ¥k, HRP & 7 8 52 J5 oE 47 8 11 2%l K B (E
53Rt

1.8 sitFaE RMITZESNM g K5,

2 H#HR

2.1 ¥ FEEATL R HT29 %0 M3 3 49 % v
10,20 .40 wmol/L 35 M 2 2H 4 fifd OD {HAHXF T
MR RN (P <0.01) 5 [F]— W BE 25 D o 3% b B
48 h A1 72 h, 41 OD {EAHELF 24 h HFRAK(P <
0.05~P <0.01), 40 wmol/L B MK & T T 2 Jf
72 hig , AN E R ik 76. 25% |, AR T & N R
AT HT-29 241 A 3% % 400 1] 2% 3 B 4 Bk ] A4t 4
(P<0.05)(W#E1),

£ 1 &KHE HT-29 A6 OD HELER (x =)

Paniil n 24 h OD {&

48 h OD {&

72 h OD fH F P MS 4

X HRZH

3 1.4251 £0.018 4

10 pmol/L # MEE 3
3
3

1.014 3 £0.016 5* *
20 pmol/L 8 M E
40 pmol/L ¥ MREE

F — 3120.49 3 043.56
P — <0.01 <0.01
MSyy — 0.000 0.000

1.6351+0.0215
0.9517£0.021 6***
0.5406+0.012 6**44 (.4851+0.0135***44 (.3951+0.0162**"***A4 80.53 <0.01 0.000
0.3851+0.009 4**44® (0 410 5+0.011 8***44® (. 352 8+0.0127*****44 19.91  0.01  0.000

1.4857 +£0.030 5 60.74 <0.01 0.001

0.627 1£0.0204***** 336.64 <0.01 0.000

1.894.27 — — —
<0.01 — — —
0.000 — — —

g KB 524 h [L# + P <0.05, % = P <0.01;5548 h [LH##P <0.01 ; SA BB LH + + P <0.01; 5% MRZE 10 wmol/L [LH A AP <0.

01;5% MHZ 20 wmol/L L HMMP <0.01

2.2 ¥ FARE HT29 A % 10,20,
40 wmol/L B MR ZE 1l HT-29 40l 24 h, 41 g 94
TR E T A (P <0.05 ~P<0.01) (WK 1,

*2),
2.3 ¥ FALE T HT-29 @0 e TGF-B1 K- 4% vk
ELISA 2530, 25940 P HT-29 41 M 24 h, 10,
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20 .40 pmol/L % MR R A AN RE IR H TCF-B1 7K
SEBYRTRTBLH (P <0.05 ~P <0.01) (W3 3) .

k)

1*®™ 10 pmol/L ™

PE-Texas Red—A
PE-Texas Red—A

FITC-A FITC-A
51 %% 20|umol/L. o él 0.3% 40 pmol/L oo
- <
4 L
£ 27 £ 27
< =] o
= ' = o
=9 A
=R ! c] .
— {9 s 90 — 119.9% 19 0%
102 100 10 10° 102 100 10 10°
FITC-A FITC-A
P18 N RTHT-2940 i 7 10 5 1
R2 FHARAMBATRLLE (x+s)
il n UHLTA T2/ %
papitstiel 3 3.85+0.61
10 pmol/L # MR % 3 7.35+0.84*
20 pmol/L B MZE 3 10.57 +1.16 " **
40 pmol/L # M E 3 19.53 £1.84 * *#4
F — 93.35
P — <0.01
MSyyp — 1.452

g KoB . S0 PRA b4 « P <0.05, % # P <0.01;5 10 pmol/L
BN HEH#HP <0.05,##P <0.01;5 20 wmol/L ¥ M ZE LE A
P <0.05

R3 BAMK TCF Bl KFLLEB (% +5)

il n TGF B1/B-actin
XfHRZH 3 1315.26 +40.17
10 pmol/L & M % 3 1141.39 £26.37 "
20 wmol/L B M # 3 892.54 +20.38 " **
30 pmol/L ¥ MR E 3 627.43 +15.27 * *#A
F — 364.63
P — <0.01
MS sy — 739.381

g K . SR AL « P <0.05, % * P <0.01;5 10 wmol/L
B NRE A#HP <0.05 , ##P <0.01;5 20 pmol/L 8 NRZE LI A
P<0.05

2.4 ¥ FARE X HT-29 %9 P p-Smad3 ., Smad4 .
Cyclin DI & c-Myc %& & & iA69%em 55X A
Ft,10.20 40 pwmol/L ¥ b &R = ¥ HEM ] p-Smad3 |
Smad4 . Cyclin D1 & c-Mye % A ik (P <0. 05 ~
P<0.01) (WLIE12 .3 4),
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p-Smad3

T e W e
el | G ——
C>’““"“'| A e e |

Proch | R G - G |
Xt R 1% H ]
RN TES

F2 % MR MHT-2940 il Hp-Smad3
Smad4, Cyclin D1 Xc—MycZE 13215 1 52 1

3 it

S e JE T WL R S e, H R R BT
RGN NIARFE IR R , Ge it & BRI AE 4
A 50 TR NFET 245 . MmN g I 02 T
KA T MR BB T, (H2 LTS ORI AN EAR
KR LTI BN Lo FE Z R IR R YT R
B TRYTRCR P RS R, B R K
25 s HT-29 400 14 58 B A B 2 J VR, JOF 6E
WM — SR A BZEA RS % MR
ETH TGF B1 ik, M TGF B1/Smad {5 T4 S
FHC .

K ELISA 43t HT-29 40 Jifl 15 3% Wk I %%
TGF B1 HHKF-, 45K WR3 MR EXS TCF-B1 %
REAWHER, B &M TCF-B1/Smad {5
T S R A 2 P 9 A M P Y Ty T LA B
S, A E ] TGF-B1 2 &k B TGFB1/Smad
B I PR AT T DT I AU TR 0 Y 14 5 e
F1. BN B DR E XSS 0 HT-29 40 () 3%
B 10 A I AT BE 5 H: BE W 25 B R HT-29 40 i h
TGF-B1/Smad 5 5 & 2 M &, TGF-B1/Smad 175
6 20 L PN K A% 25 T B VR, p-Smad3 | Smad4
4 TGF-B1/Smad i 1 8 2915 5 53+, = p-
Smad3 Smadd # [ 7% 1K 8 (1) 208 X6F Jir 98 200 i 1 13
B AT AW T o B A R R
ARSLEGEE T L B HT-29 448 MR & T W5, p-
Smad3  Smadd FEik Kbl 2 R, ARG E " 42
H TGF-B1/Smad 155 3 14 4% Cyclin D1} c-
Myec £ A 3 1k 1 — 25 18 7 Jib 788 40 ft 0 386 5,
gyl =100 IR TGF-B1/Smad {5538 J& #4730 1
AR .2 T U Cyclin D1 5 c-Mye 25 P12k, FEmi i
TR AN 8 5 . e Ah , TGF-B1/Smad 15 514 552 3|
I, Cyclin D1 & c-Mye 25 1 2k Bl = T 1%,
Jt5 p-Smad3 Smad4 25 [H 3k 1Y #01 H A ALY
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L=k

) E{_%[H—]S]ﬁfyﬁ? N % 2 0] 38 1 PG TGF-

B1/Smad {55 T ML 0 2T e Ak S LA £F

Fx4 £ p-Smad3,Smadd Cyclin D1 B c-Myc EBARIELLE (v +5)

4tk
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Lol n p-Smad3/B-actin Smad4/B-actin Cyclin D1/B-actin ¢-Myc/B-actin
o RZH 3 0.41 £0.05 0.57 £0.04 0.36 £0.05 0.63 +0.04
10 wmol/L # M2 3 0.24+0.03* 0.34+0.05* 0.22+£0.04* 0.31+0.05"

20 pwmol/L B M Z 3 0.15+0.03 " * 0.21+0.03** 0.14 +0.03 " * 0.16 +0.03 * *
30 pmol/L # MRHR 3 0.07 £0.02 * ***4 0.17 £0.03 * *#4 0.06 £0.03 * *#4 0.13 £0.02* **4
F — 54.36 66.08 33.29 116.50
P — <0.01 <0.01 <0.01 <0.01
MS — 0.001 0.001 0.001 0.001

q BB SX A AL + P <0.05, % % P<0.01;510 pmol/L 2 MRE LLE#P <0.05,##P <0.01 ;520 pmol/L ¥ M ZE LKL AP <0.05

il

g b, % MRE T REE ST TGF-B1/Smad 15
P54y TGF-B1 . p-Smad3 . Smad4 %5 431k, fH

fit TGF-B1/Smad {5 5 4& 5, #E11 T 4 Cyclin D1 K&

c-My
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