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Effect of B-elemene on proliferation of human multiple myeloma cells RPMI-8226
CHEN Hao'» SHI Liang” \WANG Su-yun' » et al.
(1. Department of Hematology, Second Af filiated Hospital, Hebei Medical University, Shijiazhuang, Hebei 050000, China;
2. Department of Histology and Embryology . Shanxi Medical University . Taiyuan, Shanxi 030001, China)

Abstract: Objective To investigate the effects of B-elemene on proliferation,cell cycle and apoptosis of human multiple myelo-
ma RPMI-8226 cells. Methods The effect of B-elemene on the growth of human multiple myeloma RPMI-8226 cells was studied
through MTT assay. The effects of B-elemene on the cell cycle and apoptosis of RPMI-8226 cells was studied by combined Annexin-
V protein iodide staining. The morphological changes of RPMI-8226 cells was studied by combined Hoechst33342-PI staining after
treatment with p-elemene. Results (-elemene inhibited the proliferation of RPMI-8226 cells in a time- and dose-dependent manner.
Compared with the control cells,after the treatment with B-elemene, the proportions of the RPMI-8226 cells in the GO/G1 phase in-
creased,and the proportions of the RPMI-8226 cells in the S and G2/M phases decreased. Treatment with -elemene for 48 h in-
duced apoptosis of RPMI-8226 cells in a dose-dependent manner. A lot of the typical cells with apoptosis were seen by combined
Hoechst33342-P1 staining after treatment with B-elemene. Conclusion  (-elemene is able to inhibit the proliferation of RPMI-8226
cells by arresting the cell cycle and inducing the cell apoptosis.

Key words: B-elemene; multiple myeloma; proliferation; cell cycle; apoptosis

% BB B8 (multiple myeloma, MM) & & i P 3% 40 g
SR B A B — P MLV AR GE M R . B R W B2 A S0R )T T
BB S HOH BRIT TR R - L B 4 (B-elemene) J2
FLA B h sk i rh 2 R SR A A R B BT . A SR i
Jed W E 5% v 2 3L, B-ME A s T A 50 T A LA L I
B e (5 = e & b = 1 3 il N A N )
SR N ) Ve B - 7 M Ak B4R A1 1% 77 1 N B8 RPMIL-8226
AN, L EE - 4l T I8 A0 L8 A L R LR T SR S e

B M B b B 98 I R TR YT SR AL IR R 4

1 ME5F*®
1.1 4iffdsss  ACB 8% RPMI-8226 40 g iy i Jb 5 B} k2
YR A R, S 10X BG4 LW L & E 100 uw/
mL 55 2 120 pg/mL B RPMI-1640 1 37 °C 5% CO, 13
FE AL IR AR I IR B ] (24 D h, 1~2 d AL 4R
1. JITA 5250 24 46 4 B AL F X5 H50AE R T EA T
1.2 2GRS BRI IR W B K% 4 s 25 IR A Al

* o FEEIH  WALE RHEMOSHRIEE (0727611300, &

FHHT T B R 5h 22 R (PBS) WL i A 1 000 pmol/L BEWE L 8

TEIRTE . — 20 CIAAE. Wtﬂiﬂi(m) BEMREE (MT T H Sig-
ma A7, Annexin V/ PI UG5 &0 T sl gl 3L A=W N w)
Hoechst33342/PT 3L 4t IJAN’]?(TjE(ﬁ/@EECF’J’\j

1.3 40 ol ﬁkﬁﬁ MTT $:0. H b F o £loA: K1 iy
RPMI-8226 4ififi (2> 10° /mL) /T 96 LA, FEfL 200 pl.
AL BE 5351 R 10,20,40,80 pmol/ L 1 B-HE 7 M b 22, Xf
TR A SR FLRY — W 2 A (DMSO) , A 4 % 4 1 F 47
WA FEWAIERS 24.48.72 h BF, BFLIMA 5 g/L MTT
20 pL BEER AR 4 h, B0 EBR LB WA 4 A DMSO 200
pL BRI 3 (25 WV R )5 s LA T AR A 490 nm I A0 I 2 45
FLWE S (A ME T BB G I b 5 . B GE b = (1— 5294l
AH/TIRZE A {H) X 100%,

L4 iU A4S RS 00 240 B R 0 2 4 B 9 7 4% Annexin V-
SRR PR (FITO) B & 45 1 B O 6] ik B p-A 7 0
YEF 48 h JFURAE4NAE, PBS FE/rkisk . 4% E N 1X

HIHAEE 3G (0311) 66002841 ; E-mail: lingpan20002000@ yahoo. com. cn,



FREF 2010 55 A% 39 5% 9 1049
*1 B-HE M 3t B BEJE RPMI-8226 4 Bt s poHI HI1E R (2t 5, n=4)
24 h 48 h 72 h
B-BE A I (pmol /L)
W W R %) e 3 MR W EEE 7D

0 0.216 740.024 1 — 0.531 540.010 4 — 0.822 240.044 1 —

10 0.169 540.013 9 21.79 0.332 040.006 2 37.54 0. 455 840.005 7 44,56

20 0.147 240.003 1 32.06 0.227 0+0.013 4 57.33 0.285140.011 8 65. 32

40 0.122 640.012 1 43. 42 0.145 740.015 6 72.58 0.133 740.014 2 83.74

80 0.102 640.002 3 52.64 0.126 84+0.010 4 76. 14 0.075 640.014 6 90. 81

— PR BTG .

10°/mL, HX 400 pL #HM0EW , A 5 pL B Annexin V-FITC,
B2V EIRBOLIE T 10 min, B0 % FER, TR E A
PI A H AR EE N 1 pg/mL, #E61E F S 1 HLAS I 40 i J5 39
(FACScaliber, 32 [H BD A 1) . A, 55 B4 M AG I 40 i 8 7= .
1.5 Hoechst 33342/PT UG5 AR BEWEE AR -1
FiEH 48 h JEWCAE 41 i . PBS 5843 BE % . 1 000 r/min .0
5t E1E .1 mL ¥ IR W & B A 10 pL Hoechst 33342, 18
57,37 CHFH 8 min, PBS #ik 3 k25 Bk Hoechst 33342, Tl
ANLHRIE N 5 pg/mL PTYLWE YL 8 5 min, 58 E Y F .
P W ABE T 4 BT 350 nm KX 488 nm K 9¢ 6. 200 f5 BT T
WL, CIE A0 A A0 A% Ay 5 0, 7L 00 0 1 40 6 ) 400 i A2
SESE A b ST T 4 M A0 R A IR AT A BR ALt
1.6 Sib27rv: R SPSSIL. 0 @A 34T ¢ K8, i LI
T s TR,
2 & ES
2.1 BHEFEE N B RPMI-8226 4 Mk 4= KA B-
MW VE T 24 h J5 .10 pmol /L 20 X 48 Jifd 14 5 € 7%= A= 30 ok 1
FH M 335 21, 79% . BE G & B0, 40 8 1 58 00 ) 4 A 1
R SR AR ( P=0. 002 3) ; Bifi 35 1 FH N i) ZE K 4% 40 38 5
TR .72 h JF 80 pmol /L 440 il % 55 36 90. 81% , 54 A
[ MM ( P=0. 000 0), L3 1,
2.2 BHIAEXTE SR RPMI-8226 4L M s2 B4 &
AL HE A8 h T WA A5 2 A B, P It 2 A0 AG 0 25 4 44 B
B, Bs R A2 AL B GO/ G 40 it L 1) 45 ) B 4 1 3%
B G2/ M LS I 40 L A9 45 %ok R 2R v 20 L LR 2,

x2 BHEEMHIEM 18 h BXI B 888 RPMI-8226 4k

FEIERI 0 (2t s, n—=14)

B A7 2519 441 BT 5 L

(pmol/L) Go/Ga S G2/M

0 47.8745. 67 37.72+3.81 14.4142. 26
10 54,6844.03"* 33.96+E2.04" 11.36£1.79"
20 60.11+5.78** 30.1542.42~ 8.63+1.05"~
40 65.2646.36"* 27.8441.89"~ 4,94+1.32"~
80 71.3345.81"* 25.2142.01"" 2.464+0.98" "

50 pmol/L A IL#E, * : P<<0.05, " " : P<<0.01,

2.3 PHEFE A X B BER RPMI-8226 40 0 T- Y20 An-
nexinV/ PSR it 20 A Kl A 6] vk B B-H6 & M A 3 48 h )5 it
B ERE RPMI-8226 20 i 98 T /5% W, 45 S & 3. 5 % i 20 46
.10 pmol /L AP T- R A B BN, 25 H S it 8 L

(P<C0.01) s Bl -4 7 # ViR FE 19 18 o 245 ) 201 - 6 0% &t B 0 1
RppHE L 3,
%3 BHEEMEIEA 18 h BX B 88 RPMI-8226 41k
BTHEMm (Tt s, n=4)

B F M (pmol/L) TR D)
0 5.4141.13
10 22.14+3.81~
20 39.53+3.12"
40 58.414+2.84"
80 65.424+2.11~

* .5 0 pmol/L 4 He 4%, P<<0. 01,

2.4 Hoechst33342/PT WYL ZE N B W EE X IRZA BT Al
LR I 1 0, 1E 6 RPMIT-8226 4 Jifd , 4 L R T~ 20 JHa ,
Hf 3 B 1A, 10.20 pmol/L B-Hi & M b ¥R 240 4% T 7T U0 B AL 1
A0, LA IR T A0 3 A0 A R, Y 0 T RS L T
MR R RS, WWE 3 B 1B, 40,80 pmol/L B-HE 4
U LR K e WA 10 RN s e A 1 R
IR AR Yo 00 B AL BESE S 2 A5 a5 i A I /D
HARBUE R R RS AR A, W 3 E 1C,
3 it it

22 0 R R PN AR S 38 R A — D T R
Bl B = A sk 0 imy F BT . B A R B 2 a3
AR BRI o Ao I ST TR R T I 48 9 A5 S A e
JeE I 5 T R I« B A U RE AR08 /0 I IE A i 480 TRD I X O
AL EE AR NS Yu U B p-BE & e AL B HL-60,
K562 45 [ 1L 40 M bk , & 0 HL 7T I 28 0 okl 22 b 1 0 7 400 e 38
B, BT AR E e MTT S8 WLEE B 7 48 0 A B
9 A0 il RPMI-8226 4 7hAE & s i, 45 5 & AN [W) Wk JEE -
Hi B I Xt RPMI-8226 21 it 384 58 54 40 0 7 A, L 5 ok J3 B
(AR A E . $7R B-HE A 445 T 4 A B 698 410 e RPMII-8226 14
B . AR EARBLE] A ST RLN A R TR

B TR B P A0 L R 3 s A0 00 9 Y 4 S e
968 41 it DG B 8 B AR AR SRR T, ARBIF 9 o, AR 2 4 b B
JRE M A B EE ) S 3 G2/ M IR S X — . & B
B AL BLE BB S W1 G2/ M AN D L 49 AN (6] B B B L T
GO/G1 4l b5 53 25 T 5, $& 7% B-ME & s WT A BEL ¥ 40 i AR K
BT Go/G1 #]. X5 Sun V- 78 T8 0 41 i 59 0F 55 45 21
FEAR B, B-ME A M T AN 300 BEL A — T U6 2 B b U Al
JIEL 58 0 O O R g — TR R A0 A R A A B O T A AR



1050

ROk AL Z W58 3R W] B B8 A0 M T 4 S A B o T R
LI SEL- . ACBIFST 45 5 % B, A1 2549 4 T 2 65 455 980 40 JHd 04
TR B2 YA AR, fF— 25 UL T R BRI R R
R EERE N, ARSI 2 B-H A M b LS B 6 9% 41 il RPMI-
8226 HAFH K 25 3740 . S WA FL D IR L AT 53 R O 2 i R
I B-495 7 07 XoF B TR 4 M U T B R L 25 R F B 10 pmol /L
S IR T R RN B AT B S B0 5 B - A 0 v O 8
25 200 e B R AN ML TR B L BN B U T A S 3R
F B B 5 40 M0 RPMI-8226 Y47, Al Hoechst33342/P1 ALYt
0 TR 35 - S IR R I AN RV B A A5 0 A B2 B T 1 R
JATTAUNE T LB AL PR T A A I — A S BB A T
WA S A CE B 40 i RPMI-8226 U8 T, 3 ) F s 5, HAE
FAMLHI T RE S T 5 B A 5. (1) B4 7 4 184 1 40 i P9 450 1 #h
FANH O F=4, Ja sh A I 1= 5 (2) B-HE & I 52 i 94 T4
K HE R IR B T R AT Caspase FJE 5 (3) B
B s A A SR R S Fl, 32 T 20 L N Ca® R B Ot 8 o TR P
Ji 98 T AL

AT 45 A3 W] L B-ME 7 4 T BEL ¥ i A R 4 O A= R
TS A0 R T B S R A 0 3R A0 B B R 40 i RPMI-
8226 HAFHMMEI . A H EARHLEI A T RO A a2
W FE UL (25 4 B-H 78 07 76 4 301 R N7 T Hh =% B H8 A g 3
(BN I W N i R g R (7 e D AR A |
R N R T

£ % 30k

[1] Dmoszynska A. Diagnosis and the current trends in multi-
ple myeloma therapy[]]. Pol Arch Med Wewn,2008,118
(10) :563.

[2] Peng X,Zhao Y,Liang X, et al. Assessing the quality of

RCTs on the effect of beta-elemene, one ingredient of a

Chinese herb,against malignant tumors[ ] ]. Contemp Clin

Trials,2006,27(1) :70.

[4]

[5]

[6]

(8]

[9]

[10]

FTREF 21055 A% 3945% 94

Yao YQ,Ding X, Jia YC,et al. Anti-tumor effect of beta-
elemene in glioblastoma cells depends on p38 MAPK acti-
vation[J]. Cancer Lett,2008,264(1):127.

Zhao J,Li QQ,Zou B, et al. In vitro combination charac-
terization of the new anticancer plant drug beta-elemene
with taxanes against human lung carcinomal J]. Int J On-
col,2007,31(2) :241.

Yu Z.Wang R, Xu L.et al. N-(beta-Elemene-13-yl) tryp-
tophan methyl ester induces apoptosis in human leukemia
cells and synergizes with arsenic trioxide through a hy-
drogen peroxide dependent pathway [J]. Cancer Lett,
2008,269(1) :165.

Lima M, Teixeira Mdos A, Fonseca S,et al. Immunophe-
notypic aberrations, DNA content,and cell cycle analysis
of plasma cells in patients with myeloma and monoclonal
gammopathies[ J]. Blood Cells Mol Dis,2000,26(6) :634.
Sun Y, Liu G,Zhang Y,et al. Synthesis and in vitro anti-
proliferative activity of beta-elemene monosubstituted de-
rivatives in Hel.a cells mediated through arrest of cell cy-
cle at the G1 phase[]]. Bioorg Med Chem,2009,17(3):
1118.

Alenzi FQ. Links between apoptosis, proliferation and the
cell cycle[J]. Br J Biomed Sci,2004,61(2):99.

i s A6 I v b 8B T e R S AT S [T, R BE A,
2003,32(10) . 1281.

Li QQ, Wang G, Zhang M, et al. beta-Elemene, a novel
plant-derived antineoplastic agent,increases cisplatin che-
mosensitivity of lung tumor cells by triggering apoptosis
[J]. Oncol Rep,2009,22(1):161.

(e B #1.2009-08-24 & 18 H 4 .2009-10-20)

CRHESS 1047 3O

(5] s, B8, 205, 4, AL A R IE 7 By 78 T 0 46 WU

PR IEIFE) ] EREE2%,2008,37(11): 1189.

Kaigler D, Cirelli JA, Giannobile WV, Growth factor, de-

livery for oral and periodontal tissue engineering[J]. Ex-

pert Opin Drug Deliv,2006,3(5) :647.

AR R L B A R R AT L) R

FEBIF T 5 I PR FE 52,2007 ,11(10) : 1992,

Akin MS, Einhorn TA. Recombinant human bone mor-

phogenetic proteins in the treatment of fractures[ ] . Foot

Ankle Clin,2005,12(4) :639.

Nakashima M, Reddi AH. The application of bone mor-

phogene proteins to dental tissue engineering[ ] ]. Nat Bio-

technol,2003,21:1025.

[10] B HE, 5B T, 22)7 7K . 5. pIRES-BMP, YA YT 7F fifi 2% %
B 7 [0, AR BE 25 ,2005,45(1) 123,

[11] Tourriere H,Chebli K,Zekri L,et al. The Ras GAP-asso-

ciated en-doribonuelease G3BP assembles stress granules

(6]

(7]

(8]

(9]

[12]

[13]

[14]

[15]

[16]

[17.7 Cell Biol,2003,160(6) :823.
e PRI, R e Uk, 45 #EA IRES B9 hBDNF 4% 5 5¢
VI R B AR R M R 4 2 [ ], T R BE %, 2008, 37
(10):1057.

AR5 B AR IE i 43¢ 6,50 Sl R 1 R R B I 18 9 4t L ok )
gz [J]. B KBRS ,2007,36(19) 1938,

Kimmel E. Cavitation bioeffects [ ] ]. Crit Rev Biomed
Eng.2006,34(2) :105.

Shen ZP, Brayman AA, Chen L, et al. Ultrasound with
microbubbles enhances gene expression of plasmid DNA
in the liver via intraportal delivery[ J]. Gene Ther, 2008,
15(16) :1147.

Porter TR. The utilization of ultrasound and microbub-
bles for therapy in acute coronary syndromes[ ] ]. Cardio-
vasc Res,2009,83(4) :636.

Qi B 11.2009-09-09 &[] H 31 . 2009-10-20)





