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NF-«B (P65) & Smad3 % H #1735 ;RT-PCR 447 NF-«xB (P65) & ETS-1 mRNA k. &8 5F gk HO-
8910PM 44 Jfd fry 38 7 , 390 ) 38 B 70 B ) 484 Jm 7 489 , LA 7R B4R i 5 25~100 pemol/L 5F fE A HO-8910PM 411
24 h J5,NF-«B (P65).Smad3 HARZKFHEFH,FEMNBBRR R ;5F B8 T NF-«B (P65) mRNA %
5, BT ETS-1 mRNA F#Fik. &1 SF fiHMIE#S NF-«B (P65).Smad3 & = # NF-«B (P65).ETS-1
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Effect of a diterpenoid SF from Pteris semipinnata on expression of NF-x B (P65),
Smad3 protein and NF-k B (P65), ETS-1 mRNA in highly metastatic
ovarian carcinoma HO-8910PM cells
HE Tai-ping', CHEN Jie!, MO Li-er?, LIANG Nian-ci’
(1. Institute of Biochemistry and Molecular Biology, Guangdong Medical College, Zhanjiang 524023, China;
2. Guangdong Key Laboratory for Research and Development of Natural Drugs, Zhanjiang 524023, China)
Abstract: Objective To study the effect of a diterpenoid 5F (enz-11ea-hydroxy-15-oxo-kaur-16-en-19-
oic acid) isolated from Pteris semipinnata on the expressions of NF-kB (P65), Smad3 protein and NF-«B
(P65), ETS-1 mRNA, and to investigate the antitumor mechanisms of 5F. Methods MTT assay was
used to examine the effect of 5F on proliferation of HO-8910PM cells. The expressions levels of NF-«kB
(P65) and Smad3 proteins were assessed by Western blot analysis. RT-PCR assay was used to assess the
expression levels of NF-kB (P65) and ETS-1 mRNA. Results The proliferation of HO-8910PM cells can
be inhibited by 5F in a dose-dependent manner. The expression levels of NF-«kB (P65) and Smad3 proteins
decreased obviously in HO-8910PM cells after treatment with 25—100 pmol/L 5F for 24 h, and the effects
appeared in a dose-dependent manner. 5F down-regulated significantly the expression of NF-kB (P65)
mRNA, down-regulated gently the expression of ETS-1 mRNA. Conclusion The antitumor activity of
5F is involved in the expression of NF-«kB (P65), Smad3 protein and NF-«B (P65), ETS-1 mRNA.
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gen activated protein kinase, MAPK) HyE ¥ k&
FE B K562 fHL bel-2, bax, c-jun, c-fos
BRAEMEED., RLRSHRAEZEHHB.RT-
PCR 379 5F X446 % F-«B P65 L2 (nu-
clear factor-kappaB P65 subunit) ,Smad3:E H&iA
Pl & NF-«kB (P65).ETS-1 mRNA EikHEW, &
W 5F HiE 58 08 B 41 HO-8910PM RR#H
B AL .

1 HE5H%

1.1 HiRERHEEF ARHBNERARE HO-
8910PM, ¥y B = E AL 2 B L ¥ 40 M 4= Y1 22 W 5T B
ML EMERRFFREEY B, SRES
10% /NI 100 U/mL HFEE R 100 pg/mL 4
BEM RPMI-1640 2 5,37 C.5%CO,
AR AT 5 . A2 AR BT AR K
BRI AT RS 5% .

1.2 HEE5EMN LOE_FERLEY 5F i K
BE¥BRRRAAYWH R P ORE, SEH 98%, LR
Hi 5F A DMSO % ##, 55 3 W% F , DMSO & fk#
S8R 0.1% (ERIEWHZERLS B REE
WD, /NG YE R BB MEREE AR RPMI-
1640 R A Gibco ATl;4X R b (125
mmol/L Tris-HCl, pH 6. 8, 4%SDS, 10%p-%i &t
ZBE,20% HM,0.04% BB ;NF-«B (P65) /)b
B IgG B¥H7.Smad3 /MR IgG B Hi.B-Actin I ¥
IgG ZHi W H Santa Cruz 48], FEFAHE TBS (10
mmol/L Tris-HCl, 150 mmol/L NaCl, 0.05% %
WIE4EE —20, pH 8.0) # 1 : 200~1 : 2 000 i &;
BRI AR ER/DR G BB T EL
WERIC P ¥ 1gG MBI RSP LA A
Fi TBS # 1+ 4 000~1 : 10 000 % E;RT-PCR i&
F &8 B Qiagene /25100 bp DNA Marker I B
HXEYTRAF.

1.3 FE

1.3.1 MTT ¥#E 5F 4/ 24 h ¥ HO-8910PM
240 Fifa 5% 7 09 R M« % BN 04 K HO-8910PM 4
M, RBEEENA. & B 3 B 65 76 BRI JOR L3t
BoHREHAMAE 97% UL, ABAKRY S
8 000 4~ (100 uL/FL), N 96 FLIFFAU P  H HE5%
BB 37 C.5% CO. M. FARVEE
BB MARRIW B SF 1 pL, i HEKE S
B% 6.25.12.5.25.50,100,200 pmol /L , G/ ¥k &
B3NP RANERESa BRA. BRI N RYA
AT, BB R G Se 5 24 h, U B

FR, BILIMA MTT 50 pg (10 pL),BEH 4 h, K
H EEW LA 200 uL DMSO, 7R IR KRR 10
min FF MELEM. ABFNE 570 nm FRA
BILWRIEE (A) H. THEARBEDHE,
MBI R = (Ans— Agg)/ Ay X100%

1.3.2 Western blot 4347 NF-«B (P65) J Smad3
BEAFRE BT K # HO-8910PM 41 ffia , 5 B
1X10°/mL,## FE 50 mm Ay M+ 55,
B 5 mL, FE4H UG BE S, 4+ 51 A PBS.0.1% DM-
SO 1 25.50,100 umol/L 5F 43 HO-8910PM 48
fig 24 h, WEHM,PBS ¥k 2 K MABE WA
HEW 100 pL, AR ARE T, HFEBEM
AH 1.5mL BLER,BTFHKEKE 20 min
J§,F 4 °C.12000Xg B 15 min, FHEBEBE
A— 1.5l BLER . SHREGHRTERAKE
ENMEEAR. BEEEMM AX ERZEWBIE
3:1184A,100 C KHPEH 5 min FXEHREHE.
SDS-PAGE Hi3k/5 B E PVPF B E,5% B
GPHHAEMAS 1 ETEEBE 120, 4 TBS
ZrR YL 3 K, B 10 min, MASE 2 HBETE
BFF 2h, B TBS Rtk 3 W, K 10

 min, A RNEN (ECL) B, ERPEE 3K

X A, Bk B-Actin fER S, AR 42 ¥ % Scion
Image H1TRIEBEE T

1.3.3 %% B RT-PCR & NF-«B (P65) &
ETS-1 mRNA H%ik: 5 RNA B34 5 ks
LA PBS,0.1% DMSO #il 25.50,100 umol/L 5F 4t
B 24 h # HO-8910PM 41 i, ¥ Trizol R & 1
BRBE RNA, 519t 5 & 8 :NF-«B (P65) 3l
WRHSBERXBRE,5IWFEFH R ALY 5-
TCAATGGCTACACAGGACCA-3', & 3| 9.5'-
CACTGTCACCTGGAAGCAGA-3' , ¥ =4 Bf
3 307 bp, ETS-1 5|#yiit 2 B X, 51975
3 : R XB14 .5 -GTTAATGGAGTCAACCCAGC-
3, R X314 :5-GGGTAGCGACTTCTTGTTTG-
3, WY K E R 274 bp, UL GADPH HH SR,

Bl RN K. F X5 #.:5-ACCACAGTCCAT-

GCCATCAC-3', & X 5| #: 5'-TCCACCACCCT-
GTTGCTGTA-3 ¥ =¥ B 452 bp. 51911y
ZREBETEYTRAF AR NF-«B (P65) ¥
444 .50 C ¥%% F 30 min, 95 'C FAEH: 15 min,
PE3F 35 W (94 C.30s,53 C.1 min, 72 C.1
min), BF 72 C A EM 10 min; ETS-1 ¥ &
4:50 C W% F 30 min,95 C FAEH: 15 min, fEFF
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35k (94 C.305,50 C.1min,72 C.1 min),HF
72 C FAHEEMP 10 min, B 5 oL PCR =8yim 1 L
6X FHZMEIES,1. 8% HARKERERE (& 0.5 pg/
mL REZ &) 7 100 V {EEHIKY 40 min, E5hiE
HOUMERLRI MR, MraaHiaEls, AER
S HT A Scion Image HFTHIEEE T, B il NF-
kB (P65).ETS-1 455 W2 8 GADPH MBOLE
{52 WAEHN NF-«B (P65).ETS-1 fAMKE,
1.3.4 Siit kb #.R A SPSS11.0 & it &K 4 &
One-Way ANOVA 5 Bon-ferroni (F} % 5%) &
Tamhane’'s T2 (FZRFF) BRH#AFTEITHLHE.
2 R
2.1 5F Xf HO-8910PM MM W . LR %
93,5F gE# i HO-8910PM 40 S i 3% 5 , 1 ) R B
WEMME MmN, RERBBMNEXR, LK 1.

%1 SF 3 HO-8910PM HRRINFENIEM (xts, n=3)

Table 1 Effect of SF on proliferation of

HO-8910PM cells (x+s, n=3)

@ 3l ¥ HE/ (pmol « L1) MHR/%

ZHNR — 0.0040. 36

¥ 90 %t R - —4.76+1.32

SF 6.25 21.03+1.78"*
12.5 ) 26.404+0.64* *
25 29.9440.81" "
50 36.8245.44" "
100 43.84+3.07" "
200 52.05+5.14**

55w B . - P<0.01

** P<0. 01 us solvent control group
2.2 5F fEF HO-8910PM 40 24 h J5 % NF-xB
(P65) % Smad3 BEHEXWE W . &R EH, 50,
100 pmol/L SF BB %I 41 i NF-«xB (P65) &
B, 5BANBAHKERRAFERFBEEX (P<
0.01);25,50,100 pmol/L 5F 1 B & W% Smad3
BEHNRZX, SEANBAMLERORAEER
EEY (P<0.01),RHE 1,
2.3 5F fEF HO-8910PM 4 24 h /5%t NF-«B
(P65) F ETS-1 mRNA REHWEW 4R BR,5F
4b ¥ HO-8910PM 4Hff 24 h J5,5 £ B GADPH
b8, 5F fff NF-xB (P65) mRNA A 8, I
2% 2;5F fff ETS-1 mRNA W &E%2 B>, LE 3.
3 it

NF-«B B—EILFHETHEARNA BEZ
FMEENEHTREET NF-«B &5 ARER
RUEEAIBHEREZN—H%ERATET.
NF-«B & 1 W47 P50 #1 P65 R R W R4,

wemm NF-xB(P65)/8-Actin
—— Smad3/p-Actin

Xt BRI 5F25 5F50 5F100

SRR BARR: - P<0.01

* * P<C0. 01 ws solvent control group

1 5F €A 24 h J5 HO-8910PM 41ffl NF-x B (P65) #
Smad3 EAREKFEUHBERIH GLs, n=3)
Fig. 1 Image analysis of NF-« B (P65) and Smad3 protein
changes after expression of HO-8910PM cells
in treatment with 5F for 24 h (x+s, n=3)
%2 NF-xB (P65) PCR MMM E AT (c+s, n=3)
Table 2 Absorbance analysis of NF-x B (P65)
PCR product (x+s, n=3)

# ¥ WEE/(umol+L—1) NF-«B(P§5)  GADPH  NF-«B (P§5)/GADPH

bogi) - 5221714 561 43 436+4 025 1.2040.11
i3 bogicd = 44 43014 032 43 15213 967 1.0310.09
SF 25 40 69213 879 44 69814 274 0.91%0.09
50 34 78912 896 45211+3 850 0.77+0.06" "
100 14 40711 268 39 608+ 3 898 0.3640.03" "

SEARA L. - P<0.01

* * P<0. 01 vs solvent control group

%3 ETS-1PCR FHMBXESH *s, n=3)
Table 3 Abserbance analysis of ETS-1

PCR product (x+s, n=3)

4 B WE/(ml.L"Y)  ETSI GADPH ETS-1/GADPH
g - 17 82541006 9 2454653  1.9340.11
b3 b - 19192+ 984 12 7364808  1.51+0.08
5F 25 13954+ 860 8769+524  1.59+0.10
50 14031£1123 90184636 1.56+0.12
100 2480+ 219 8863749  0.28-0.02*

@R - - P<o.01
** P<0. 01 vs solvent control group

P50 5 DNA E#44.P65 A% ZEHE. AR
A TF,NF-«B M EER kB-« S4B THR
¥ 7E— ERKAEFT IB-o #8725 ,NF-«B B
ABRBEHERER, BEMARASHBEEER
I NF-«B, 44K, HaREEBHT
AL IR 33 I I8 40 ML B9 S5 U1, NF-«B 3£ 7T LAE
B ERASHRETF EAMXNERREIRESR
THHE TR REUREER R HENME
EAFHREMEERBET-/ER. HILM% NF-«B
MRIBEIEE, SRR M AW T MR AR
MER, TR THREEEHNEMNIRE. BIREHR,5F
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YE f§ HO-8910PM #i il 24 h f5, 8] B4 NF-«B
P65 W E KR, AT R Z BRI VEGF . R
B4 758 )R B 157 (urokinase-type plasminogen
activator, uPA) 1 FAK # % ik, B& & HO-
8910PM AR RFZEB I N . Smad3 BEMLAK
HF-B (TGF-B) FEHFERPH N XRENE
SaF. BREXY, BEMRABIE Smad J5,Smad3-
Smad4 EE&HY5 Smad 454 JuiF (Smad binding el-
ement, SBE) 44, AKX B ERMRE, NTi
WM EESERE. TGFREFESWH ARAE
K. B2, BEHRERN TGF-B 7E 78 £ M 5 35 5 i
B B RS, AP T IR 40 Mk B S ¥, 34
e 988 3 2 1 B A AR . Lindemann "B B ST R B , 7E
8243 i % MDA-MB-231 41+, B TGF-B
3% ¥ SB-202190 FI SB-203580 HJ B & FE3R M
TGF-8 23 H Smad3 EEZFHREH, F T HSF 4
BR¥EE YR MH B F (plasminogen activator in-
hibitor, PAD) #1 uPA ik, 4$ MDA-MB-231
MBEEESN. HRPEKRERIA,SF LTS M
Smad3 B H K FRE, W 5F BRI TGF-BEHE
WK, TR E 5B H X EE VEGF.uPA
f 3%, M HO-8910PM 4R BB HEB S B
EHFETS REMAMBRAERRPREER/EM,
BHEBHIEAERREFEMEEBRPHREEER.
MARRVBERE ETS BFHEHKBREHREIUK
B I S A R . ETS-1 BFRBEL M ETS KK
B EAFERETFEARBREZS . MEER.H
BET-% b REEEMEBY, 5F A HO-
8910PM 4 ffiff ETS-1 mRNA f %X T M, AT
H i E A RERBEES SF fUREB AR
HO-8910PM 4 i {2 2 H B M IERIHLE 5 NF-«B,
Smad3 f ETS-1 X 3 MEAFETHX.
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