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 E:. BH HITEHBEEE (norcantharidin, NCTD) HuEHERVEH A HARSHLE. 7755 MTT 480 NCTD X A\ &4
IR LBk RPMI 8226 S5 [P IVE T, MR8 X AR /I BRI A= K e A s X PR AS U4 I T2, Western blotting
4% R F-xB (NF-xB) p65. 1k NF-xB p65 (p-NF-xB p65). NF-kB K ¥ IkBa. B IkBa (p-IkBo). IkB 4
M o (IKKa) PAX% Survivin, Bel-2. Bax HFIRIEKTFE, 480606 REEK I Caspase-3 #& 1, RT-PCR £l NF-xB mRNA ®ik.
L5 NCTD #5] RPMI 8226 4 B4, {RiELIT; HFIEN 20, 40 mg/kg I X iR /N BUAAIIRT 40000 29.8% 53.5%.
NCTD 4|/l #% NF-kB p65+ p-NF-xB p65 LK B3 p-IkBa. IKKa fIFIE, #I0H3E IkBa FI3iE, SRR NF-xB p65 (£
LR ZE R, NCTD &40 Survivin, Bel-2 MR, (Ll Bax [5REH RPMI 8226 il Caspase-3 [1)3fi1k, Caspase-3
I BERR /> F5 BT NCTD 5129 RPMI 8226 41 fuf T2 (P<<0.05). £5i€ NCTD % RPMI 8226 41 f A5 i s A T EH]
HHUHITTHE 5 NF-«B {5 5l A 5.
K LHWBREE; L RMEHEM; NF-xB; Caspase-3; AIfliH1:
hESHES: R282.710.5; R979.19 NHEFRERS: A XEHRS: 0253 -26702011)12 - 2479 - 05

Anti-myeloma effects of norcantharidin and its mechanism
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Abstract: Objective To explore the anti-myeloma effect of norcantharidin (NCTD) and the possible mechanism. Methods Human
multiple myeloma (MM) cell line RPMI 8226 was treated with different concentration of NCTD. MTT was used to detect cell
proliferation. The inhibition of NCTD on the growth of BALB/C nu tumor-bearing mice was observed. Flow cytometry was used to
determine apoptosis. The protein expression of nuclear factor-kB (NF-kB) p65, phosphorylated NF-xB p65 (p-NF-«kB p65), and its
inhibitor IkBa, phosphorylated IkBa (p-IkBa), IkB kinase a (IKKa) and the protein expression of Survivin, Bcl-2, and Bax were
determined by Western blotting. Spectrophotometry was used to examine the activity of Caspase-3. RT-PCR was used to determine the
mRNA expression of NF-kB. Results NCTD could inhibit the proliferation and induce apoptosis of RPMI 8226 cell in vitro. The
inhibition rates to tumor-bearing mice were 29.8% and 53.3% at the dose of 20 and 40 mg/kg, respectively. NCTD inhibited the
growth of transplanted tumor in mice in a dose-dependent manner. The nuclear protein expression of NF-kB p65 and p-NF-kB p65 and
the cytoplasm expression of p-IkBa and IKKa were inhibited by NCTD in a time-dose dependent manner. The cytoplasm expression of
IkBo was increased while the cytoplasm expression of NF-kB p65 was unchanged. NCTD inhibited the protein expression of Survivin
and Bcl-2, while the expression of Bax and the activiation of Caspase-3 were improved in a dose dependent manner. The inhibitor of
Caspase-3 z-DEVD-fmk could inhibit the RPMI 8226 apoptosis induced by NCTD (P<0.05). Conclusion Our results suggest that
NCTD could inhibit the proliferation and induce apoptosis in RPMI 8226 via NF-kB/IKKa signaling pathway, for which the
mechanism may be related to NF-kB-regulated gene products including survivin, Bcl-2, Bax and Caspase-3.
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BEES O P N T IR R I PR h 24,
{EL R EL A 8 B f 6 B 2R 05 ) 1 P T B ) T LA
Mo ZHPEEZ (norcantharidin, NCTD) &K pzL
FERR 1L 2467 2 MFERIMAT, AR RN B AT
UG AR LLORBE, X IHgEE . FLE S R R
gFreR Y. BTIEEST AL, NCTD it
4 Survivin mRNA {12515 S5 B 4 e TP, m
Survivin 2K 1-xB (NF-kB) [FJif$%, 7] ). NF-xB
TR VR R A . AT A 2 T R AR
ASZEGHE— B HFST NCTD X NF-xB JE #1520,
NCTD Y677 2 1B e R A Y. FH B AR AR
1w
1.1 ZAm5FEERFA

LHPI#EZE (NCTD, JiEnE>99%), WH
Sigma 23w, IS f# T PBS o %30\ NF-kB p65-
WAL NF-xB p65 (p-NF-xB p65). NF-kB 7l
o (IkBa). Rk kBa (p-IkBa). IkB ¥ o
(IKKo) #5104 H Cell Signal A @l ; %t A\ Survivin,
Bcel-2. Bax. B-actin il LaminB ¥.5{/4 H Santa Cruz
/NH]s Annxein-V-PI 8 TR &0 B J6 5 GIAR
PEZRAEYIRI AT R A 7] 5 Caspase-3 4366 RE A I
R H Y K A PR A W] Caspase-3
Fl 7 z-DEVD-fimk W4 H BioVision A #], NF-xB
I LA T A TR PR 2 W) B o
1.2 )

HEME BALB/C nu /M, SPF 2%, W A [E HpF1
BERFR S IR0, SIS 0225645,
1.3 #fim

N2 R M BE9R 40 bk RPMI 8226, [
R e 4l M e, H RS FRAE S 10% 6 28 M3 (1)
PRMI 1640 £77 .
2 HE
2.1 MTT ;£ A8 5E

SIESCER TR, BOR B K35 RPMIT 8226 41
ML, 3NN 04 2.5, 5. 10, 20, 40, 80
pmol/L NCTD, BpFk Bz % 3 N AL, 40 alii 5 24,
48, 72h J5, J MTT EL @Okl @ 40 Az s 5.
2.2 AnnexinV/PI &0 77 S 46 N 20 B =

FHAME N 04 2.5, 5. 10 20 umol/L NCTD

4P RPMI 8226 4Hf 24 h, W40, X
AnnexinV/PT A F) G A I 4 B T2
2.3 Western blotting 123l & 5 F&iX

RPMI 8226 i i 0. 5. 10, 20 umol/L NCTD
Fig% 24 h, WCHRANML, 0 NIV 1R 40 1 2R AR
Bradford v£73 85, ME i, FER NI vk 7>
W H, B2 PVDF B, IIAE SR —Pt, T
4 CHFEER, LLB-actin /E NS MGG YR
) —=Pt, H ECL KJGiEkill H i 45 4k . o5
H W& A B-actin LUAH
2.4 HHNEZIEN Caspase-3 7&E

FHZHREH 012,50 54 104 20+ 40 pmol/L NCTD
AEPRAN 24 h, WEEANAE, f% Caspase-3 43 OGS
TR SR AR UL A U, AR G 52 I\ -
[ NCTD 4l it 55 7 WAE 405 nm )% KA FIWOE (4D
o M A wsnw/d prww 7 Caspase-3 FITEH LR o
2.5 RT-PCR #&illl NF-kB mRNA Fi&

H Trizol iR & HEHUEL RNA, 4% Trizol i) &
VP T 8 5% . NF-«B IE[7514): 5°-GAAGAA
GCGAGACCTGGAG-3’, JxIn5|#): 5°>-TCCGGAAC
ACAATGGCCAC-3’, GAPDH [F [ 5]4): 5°>-TCCTA
GCACCATGAAGATC-3’, &I 514: 5°-AAACGCA
GCTCAGTAACAG-3’. ¥ #i4&ff: 94 °C. 455, 54
C. 45s, 72 CHEfH 60s, JL 40 MiEFR, PCR =4
1E 1.5%3 e bt i b vk, H BandScan 4.0 % 2FiE
AT, vHECH 2% 55 GAPDH LG
2.6 NCTD BRI 1R

HEPE BALB/C nu /MR 15 H, A HU0TS 56 52
PR RPMI 8226 41 s 2 X 10° 4, £5 BloRi AR K 2
100 mm”® ZEA7 1, H5/NEUBENLY b 3 41, BE4L 5
R 25T B E K 0.4 mL, A25410 % ip 467
NCTD 20. 40 mg/kg, M3 &, %ELL4 . i1H
AR (v, V=23, r IR K m 4D,
B I 1 IR ARSI S5 AN o AR

TR 28 =1 — 25 2 A S35 IR AR/ B Y 20 P 109 AR AR
27 FitFESR

FEIMALES 3 IR, SR XY +s FoR, H
SPSS 16.0 Gt AL T, 2 AR A AL LU R
PRI ZE T 2205 0T, PN LR AR LSD A
3 #R
3.1 % RPMI 8226 AREIEFE IS0

MTT #4558 7R, NCTD LIS R)-7 5 AH 56 5
A RPMI 8226 i urAE4C, 1EH 24, 48, 72 h
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1 ICso 23K (15.4+23), (7.34+1.2). (42+0.5)
umol/L. ZiF WK 1.

3.2 %f RPMI 8226 ZHAtE T A2 MH
Ein AL b, NCTD 1EH40M 24 h Ji, 4524

120 ¢

—&—24h
—&—48h

80 *— 72h

100 t

60 -

ARG %

40 1

20 [

0 25 50 10.0 200 40.0 80.0
NCTD / (umol-L™")

El 1 NCTD % RPMI 8226 £B A AYHE5E 1 H4E F
(xts,n=3)
Fig. 1 Inhibition of NCTD on proliferation
of RPMI 8226 cell (x + 5,1 =3)

4 fuk% NF-«B p65

6.9 10*

NF-«kB p-p65

Lamin B

A% NF-kB p65 6.9% 10°
IKKa 8.5 10°
IkBa 3.9x10*
p-IkBa
B-actin 42x10*
pagict 5 10 20
NCTD / (umol-L ™)
55 5%F B4 LA

AN T- B NCTD W 3 inim s im, 20
umol/L I TNy (46.6+5.1) %, x4
Fbig 2z B (P<0.05). iR ILE 1.
3.3 MHEXERFRIENFIN
NCTD BAsHAH K7 Akl iuA% NF-xB p65 Al
p-NF-xB p65 {215, Mixf I NF-«xB p65 £k T i
FRM o RT-PCR HAESE TiX—45 8, W 2 M5 2.

%1 NCTD i RPMI 8226 HAMLATHIFN (x+5,n=3)
Table 1 Effect of NCTD on apoptosis of RPMI 8226 cell

(xts,n=3)

A C/ (umol-Lfl) FT 2% /%
gt - 27403
NCTD 25 104424

5.0 153+3.3"
10.0 263+53"
20.0 46.6+5.1"

XA R TP<<0.05; # 2~4 [d]

"P<0.05 vs control group; Tables 2—4 are same

B-actin 398 bp

N = 0 bp

of 10 20
NCTD / (umol-L™")

1.2
1.0
0.8
0.6
0.4
0.2

NF-«B/GAPDH

Xof HR 10 20
NCTD / (umol-L™")

"P<0.05

*P<0.05 vs control group
B2 NCTD % RPMI 8226 4l NF-kB {55 i@k H X B R RIEH NG
Fig.2 Effect of NCTD on correlation protein expression of RPMI 8226 cell via NF-kB signaling pathway

%2 NCTD 3f RPMI 8226 HAMIEXEARIEMFM (x+5,n=3)
Table 2 Effect of NCTD on correlation protein expression of RPMI 8226 cell (x + 5,1 = 3)

4 % C/(umolL™) % NF-xB p65 1% p-NF-«B p65 IkBa p-IkBa, KKa

poyji — 2.08+0.29 0.65+0.05 0.3240.03 0.3940.10 0.3440.04

NCTD 5 1.40+0.21° 0.3940.06" 0.48+0.03" 0.2240.13" 0.204+0.03"
10 0.8040.08" 0.2440.02" 0.5240.06 0.0440.02" 0.10+0.01"
20 0.46+0.05" 0.12+0.01" 0.71£0.07 0.04+0.02" 0.03£0.01"
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NCTD BAFEAH I 7 Al il RPMI 8226 4 it il
o IKKa iSHA p-kBa & ARIE, ek
IkBa KA, x4 xR E2E (P<0.05).
DL 2 FiEk 2.

3.4 3F NF-xB BT & E =R 500

B NCTD ¥R, Survivin Al Bel-2 1)
FIL R, 1M Bax 5 14619 0, Bel-2/Bax {8 K %,
HxtRglbbi 2R B (P<0.05), W3k 3 K 3,
%3 NCTD *f RPMI 8226 #fififl Survivin. Bcl-2 #1 Bax

EQRIEMEIE (x+s,n=3)
Table 3 Effect of NCTD on protein expression of Survivin,
Bel-2, and Bax of RPMI 8226 cell (x + s ,n =3)

40 W) C/(umol'L™)  Survivin Bcl-2 Bax

it - 1.314£0.08 0.77+0.06 0.0840.02
NCTD 5 0.624+0.09" 0.5340.12" 0.24+0.04"
10 0.424+0.06" 0.3340.06" 0.44+0.05"
20 0.06+0.01" 0.1840.02" 0.66+0.08"

+ = - - IS . k)

Bax e e c— 2010
B-aCtin _ 42X104
XA 5 10 20

NCTD / (umol-L™")

3 NCTD % RPMI 8226 #fiAf Survivin. Bel-2 0 Bax

ERRIEFN
Fig. 3 Effect of NCTD on protein expression of Survivin,
Bcl-2, and Bax of RPMI 8226 cell

3.5 % Caspase-3 ;ETEAYR MG

RPMI 8226 4iiffi H NCTD 5 pmol/L 1535 24 h,
AL Casepase-3 HINFALIE N 6.65£0.69, 5 NCTD
WEEFH4 20 pmol/L ), Casepase-3 FINEALEE T4
12.48+1.53, B & X4 (1.00£0.00), F£H
NCTD fgfit 3k RPMI 8226 4l iy Caspase-3 ¥ (&
4), HNiE—DUESE Caspase-3 £E NCTD %55 #) 41 iy
T EIYER 72N NCTD 20 pmol/L & 1 h i
Caspase-3 #lIifill71 z-DEVD-fmk 40 umol/L, £531%
7 z-DEVD-fmk 5 NCTD Bt A48 29 4L 40 JR i 1%
WK T NCTD 41 (P<<0.05), #W] z-DEVD-fmk
AT LA NCTD 14 i v S5, $#25 NCTD

FFIA T A Caspase-3 #KHfitt. tEAMNIKS
RLIAMMTE TR T R AL (P<0.05), #Rtify
Caspase-3 AEMKHINIIEE 25 T NCTD 552141z
T SR WK 5.

% 4 NCTD % RPMI 8226 4HAf Casepase-3 i& I/
(x+ts,n=3)
Table 4 Effect of NCTD on activity of Casepase-3
of RPMI 8226 cell (x + s ,n =3)

45 C/ (umol-L™) Casepase-3 i& 10L&
e — 1.00+0.00
NCTD 25 2.23+0.20°

5.0 6.65+0.69
10.0 10244134
20.0 12.48+1.53"

# 5 Casepase-3 %] z-DEVD-fmk % NCTD i5-SH)
RPMI 8226 ZRAA RIS (x+s,n=3)
Table 5 Effect of Casepase-3 inhibitor z-DEVD-fmk
on NCTD-induced apoptosis of RPMI 8226

cell (x+s,n=3)

4 Al C/ (umol-L™) THT%/%
PRI — 27403
NCTD 20 36.9+62"
z-DEVD-fimk 40 41403
NCTD++2z-DEVD-fink 20+40 147424

a4 "P<0.05: 5 NCTD 41H4: “P<0.05
"P<0.05 vs control group; 4 P<0.05 vs NCTD group

3.6 NCTD AR nphEE{ER

PP 3R S50 R, NCTD 20+ 40 mg/kg ¥
B S Ak RPMI 8226 41 fitd Ji /) 44 1A e (1)
K, IRTT 4 S 29 AL R AR 29.8%
53.5%, HEMY R ZE R R (P<0.05).
4 g

NCTD J& LML Gehu i v 24— B B 25 0 Jah
YR R — AR SRgUR 29, e
— e T iR A AT PR R 1 B 25, ot
IE AR TC A M s E ], DR —Fh BEAR R P
R, UHEH T EIFERMFNEEEE ., A
SERHIESE T NCTD fEA WA AP dam e, 1%
YERI AT RES 75 240 B T2 A .

NF-kB R RF S5 AT 22 1 i 1 73 4t B 1 1
B AA3E S i AR . 58 NF-xB R3S L
A LSRR 4> (AN B 2 1 ICAM., L5
A PRAT 2> T VCAM. E 5% kL, Lt
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‘TR T 4 P 011 S % e 40 i A A DR 1R = 2
IL-6 70, JABh&ME S FadkAe, (el
MR ERTE. 2 R BRI TR +% NF-«B
AL LR i TRAF2, TRAF3. CYLD 25474575 5+,
S8 NF«B FE0E" /e s kB,
NCTD fe et 2 A 1 B Hade 40 ik U266 T2, (HAE
MMUHES S NF-«B F ¢, B AR WA CHOE .
T H B AR NF-«B AUHAIHIR 1 kB LA
I AAEET M, kB 5 NF-«B 454 5 T
MBS, ff NF-«B JTCIERHEAZN, ]
HOHE SRS TR . M2 3G RIS, 1kB i (IKKD
Wos, i IkB R ) 22 S IRVRSE R AR IR AL Az 2=
16, NF-«B/IkB S5Wff &, RIS L2 NF-«B 2t
NN, (EHEREIR R o PRI IKK S0l Al IkB
IR 1L & NF-xB 3G AL bR SR B2 R . ARSI gy
FEIR, RPMI 8226 41 fiZ: NCTD Ab¥E 5 2% IKKa
Al p-IkBa. K IE R % IkBo, FKIEIE N, ffii% NF-«B p65
IS T, KB NCTD i id #iH IKK o 7 {6 A1 IkBo
WEERLL, 0] NF-xB p65 [ 41 A% AL F5E1L .

NF-«B #F A 20 f k% J il i i 3~ 5 0 1
Q1 Survivin, Bel-2. Bax L Caspase-3 KA T
AHPEPAT.. NF-xB i&4b ] L1 Survivin JEKERIA,
1M Survivin A2&38 4> K I Bz 5 FE A0 L T4 A,
JLIE L FH T Caspase-3 V&G FHIT4H U T2 NF-«B 7%
W] i Bel-2 ik, LRI Bel-2 J@it 5 Bax 3%
FrPEh 255 IR A R e E R L Bax 5 IR
RrPE 725G, BRI PT LI I SO 2R A4 4 M 2
P, R T, Caspase SR 41 540
P T3 DR DG IR R, A 40 M T R i 3
TR A, Hb Caspase-3 e i BN B2
—, IR T A T B AR . A
SEIGEE IR oK, 28 NCTD AbEE (1) RPMI 8226 41 i,
Survivin Fll Bel-2 FiAk T, Bax #ikTHE, S
Bel-2/Bax {H FF%, [FI Caspases-3 & P4 as, 1M
Caspase-3 I3 z-DEVD-fmk f¢ 2 2 i NCTD %
SHIAIET:, $21% NCTD il Survivin, Bel-2.
Bax fll Casepase-3 i&1£175 5 RPMI 8226 41 U1,

s Z, NCTD #4501 50 NF-kB {5 5l i 1
HRUIME S, ¥ Survivin, Bel-2. Bax fll
Caspase-3 25155 RPMI 8226 4l i1, NF-xB 1]
£ NCTD 1 I HE £ ASHHEFU A JT ¢ NCTD Fph
BUIBCG HAth 2036 77 ME VA Bk 22 Rk B R TR I
IRIE AL 2%

i RRARE R IR R AHA 7 B A4 T 4y

163429 1.
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