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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-kB p65 (p-NF-kB p65), and its
inhibitor IkBa, phosphorylated IkBa (p-IkBa), IkB kinase o (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-«xB/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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GCTCAGTAACAG-3’. ¥ Hi4fF: 94 °C. 455, 54
C. 45s, 72 C#Eff1 60s, JL 40 MiEFR. PCR =4
1E 1.5%3R IERE e - fvk, F BandScan 4.0 -3
AT IREEH, vHE H 4% 5 GAPDH (1 LG AE.

2.6 NCTD BI{RAnAE{ER

HEME BALB/C nu /ML 15 B, 45 HUZEM0 T 5 1
PIHFH RPMI 8226 41 fifl 2} 1084, £ g AR K &
100 mm® 2= A7, i/ NERBEHLY A 3 41, B4 5 M
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Fig. 1 Inhibition of NCTD on proliferation
of RPMI 8226 cell (x + s ,n=3)
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Table 1 Effect of NCTD on apoptosis of RPMI 8226 cell

(xts,n=3)

EE | C/ (umol'L™) TR/ %
b — 27403
NCTD 2.5 104424

5.0 153433
10.0 263453
20.0 46.6+5.1"

X4 R TP<0.05; F2~4 [

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

190 bp

B-actin 398 bp

NCTD / (umol-L™")

1.2
1.0
0.8
0.6
0.4
0.2

o 10 20
NCTD / (umol-L™")

Lt IRALLLE: "P<0.05
"P<0.05 vs control group

2 NCTD xf RPMI 8226 £fffl NF-xB {5 S BIEIAXERA FKIAHF I
Fig. 2 Effect of NCTD on correlation protein expression of RPMI 8226 cell via NF-kB signaling pathway
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Table 2 Effect of NCTD on correlation protein expression of RPMI 8226 cell (x + s ,n=3)

4 % C/(umolL™) #% NF-xB p65 1% p-NF-xB p65 IkBa p-IkBa IKKo

of — 2.0840.29 0.65+0.05 0.32+0.03 0.39+0.10 0.3440.04

NCTD 5 1.40+0.21° 0.3940.06" 0.4840.03" 0.2240.13" 0.2040.03"
10 0.800.08" 0.240.02" 0.52+0.06" 0.040.02" 0.10£0.01"
20 0.46+0.05" 0.12£0.01" 0.71£0.07" 0.040.02" 0.03£0.01"
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3.4 X NF-xB T EE =R 500
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FIX T FE, T Bax 8t 1AM, Bel-2/Bax {5 %,
xR bz B3 (P<0.05), WLk 3 MK 3.
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Table 3 Effect of NCTD on protein expression of Survivin,
Bcl-2, and Bax of RPMI 8226 cell (x + 5,1 = 3)

41 % C/(umolL™")  Survivin Bel-2 Bax

X R - 1.31+0.08 0.774+0.06 0.08+0.02
NCTD 5 0.624+0.09" 0.53+0.12" 0.2440.04"
10 0.424+0.06" 0.33+0.06° 0.4440.05"
20 0.06+0.01" 0.18+0.02" 0.66+0.08"
B2 |y - P
2.0X10*

Bax e — —

o 5 10 20
NCTD / (umol-L™")

3 NCTD *f RPMI 8226 ZHff Survivin. Bel-2 1 Bax

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

3.5 X} Caspase-3 jE RIS

RPMI 8226 4l /iy H§ NCTD 5 umol/L £53% 24 h,
Y Casepase-3 [FIEALEE N 6.65+£0.69, 4 NCTD
WIETHE 20 umol/L W}, Casepase-3 i1 EETH 42
12.48+1.53, BB M TXTE4L (1.00£0.00), FKHH
NCTD fgfit 3k RPMI 8226 4l it Caspase-3 [T (=
4), APE-—IPUESE Caspase-3 £ NCTD 5 S 1141 i
T BYE R, 2NN NCTD 20 pmol/L B/ 1 h finA
Caspase-3 #Iifill5l z-DEVD-fmk 40 umol/L, %53
7K z-DEVD-fimk 5 NCTD Bt 45 254141 B 1%
W] AT NCTD 41 (P<<0.05), #W] z-DEVD-fimk
A LLHE] NCTD 14 i T2 3 4E H, $&75 NCTD

FESAMIET WA Caspase-3 #lfitt. AN E
ST TR S T AL (P<<0.05), $#RtiAT
Caspase-3 JEWIiIE1E2 5 T NCTD #5340 i
T GiRIE S,

# 4 NCTD 7f RPMI 8226 4HAfl Casepase-3 i& I/
(xts,n=3)
Table 4 Effect of NCTD on activity of Casepase-3
of RPMI 8226 cell (x + 5 ,n = 3)

49 C/ (umol-L™) Casepase-3 il tb /&
b — 1.0040.00
NCTD 2.5 2234020

5.0 6.65+0.69"
10.0 10.24+1.34"
20.0 12.48+1.53"

&5 Casepase-3 #il# %] z-DEVD-fmk 3 NCTD iFSH)
RPMI 8226 ZHAATRIFM (x+s,n=3)
Table 5 Effect of Casepase-3 inhibitor z-DEVD-fmk
on NCTD-induced apoptosis of RPMI 8226

cell(;is,n:_?,)

ATl C/ (umol-L™) FT-R/%
Xt e - 2.740.3
NCTD 20 36.9+6.2"
z-DEVD-fmk 40 4.140.3
NCTD-+z-DEVD-fink 20440 147424

SR AL "P<0.05; 5 NCTD 4iLb: “P<0.05
"P<0.05 vs control group; *P<0.05 vs NCTD group

3.6 NCTD AR hhiE R

A AR 5256 SR, NCTD 20+ 40 mg/kg Hfig
W S ARl RPMI 8226 4H i i /1N Sl 44 P fif9gd 1)
K, VRIT 4 RS 4 29 LIRS0 A 29.8%
53.5%, SRR ZE 5B (P<0.05).
4 Vg

NCTD & LMEG it v 2 ——DE 2 3 ki
YA R — PR SRR 20, e
— e T iR 40 R PR R 1 B 2, ot
IEH A TCan M s e, PRt — R AR P S
AW, LHEH TEHF M FENZEEE, K
SEIGHIESE T NCTD fEAA N A A hua e R, %
YER T Re 575 R4 T %

NF-kB B RF S5 AT 22 5 1 1 15 40 e 1 14
B AF3E S i AR . B 58 NF-xB [FiE 1L
A USSR AT 3 CA IR ZE N 4>+ ICAM. IfL5%
MEE 5> T VCAM. E #8545 ik, et
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1M Survivin #2384 & IR 5 5 0 40 B T4 i 81
Hm 3L FHIKr Caspase-3 JEALFHKTE fE 4 7. NF-xB ¥
ET] i Bel-2 ik, I Bel-2 it 5 Bax 3¢
GrPE 255 T 40 R 1 U E 2P IE Bax SR
fr R G, BT PT LI B SR A4 M 175
P, IEPTgn IR, Caspase SR A S0
P B UIAHOC ) B 1 24 A I, 2 4 i T ok R 1) 32
BRI E A, L Caspase-3 A& fx BBV AR 2
—, IR TN T IS B AR . A
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Caspase-3 5] z-DEVD-fmk HE & 2 1] NCTD 7
SN E T, &7~ NCTD i Survivin. Bel-2.
Bax fll Casepase-3 i&121755 RPMI 8226 41 Ui 1=,

A2, NCTD EZLlid 5% M7 NF-«B 5 5 8% 1
RG99+, 4 Survivin, Bel-2. Bax
Caspase-3 %5755 RPMI 8226 41/fufi1T-, NF-xB A
124 NCTD A FH HAE 5o A5 A FF e NCTD Hiplt
SIS AR TGS METE B R 2 PR R ) I
IREF TS 2%

Bt MBARE R E R AA 7 A HIRL T8
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