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Effect of asiatic acid on proliferation of multiple myeloma cells and its mechanism
LU Tingting, LIU Fang, CHEN Yan, JIANG Xudong
(Institute of Hematology, Union Hospital, T ongji Medical College, Huazhong University
of Science and Technology, Wuhan 430022, China)

Abstract: Objective To explore the effect of asiatic acid on cell prolifreration, apoptosis, and cells
cycle of human multiple myeloma cells RPMI 8226, and its antitumor mechanism. Methods MTT Assay
was used to assess the effect of asiatic acid on cells proliferation; Hoechest 33258 staining was studied to
evaluate the morphological changes in RPM 1 8226 cells induced by asiatic acid; Flow cytometry was used to
analyze the induction apoptosis and cell cycle arrest of asiatic acid; RT-PCR was applied to detect the chan
ges of survivin and bek2 mRNA expression levels. Results A siatic acid significantly inhibited the cell pro-
liferation of RPM I 8226 in Pmol/ L grade level, in a time and dose-dependent manner. The [Cso values of
RPM1 8226 cells were (42.25+4.57), (24. 88*3.51) and (19. 83%2. 88) Umol/L for 24, 48, and 72 h.
Asiatic acid could induce apoptosis, and cell showed typical apoptotic features. Asiatic acid induced apop-
tosis in a dose-dependent manner. Cells treated with asiatic acid 25—40 Hmol/ L. were blocked in the G2
phase. The expression of survivin and bck-2 mRNA was decreased in RPM 1 8226 cells, and the extent of
apoptosis was a negative correlation with the dose of asiatic acid. Conclusion Asiatic acid could inhibit the
proliferation by inducing apoptosis and regulating cell cycle process. T he mechanism of induction apoptosis
is associated with up-regulation of survivin and bek2 transcription level.

Key words: asiatic acid; multiple myeloma; RPM1 8226 cell line; apoptosis; survivin; bek2

[1]

( multiple myeloma) (asiatic acid)

2 B B

[25]

* :2009- 1212

: (30472267)
(1983—), s
Tel: 13886256502 E-mail: vict558@ sohu. com
* E mail: liufang1@ medmail. com. ¢n



3 25 (hinese Traditional and Herbal Drugs 41 9 2010 9 ° 1485 -
, (
e , 0 Hmol/L) ( 25 35 40
RPMI Bmol/L) 4 , 70%
8226 , 24h (PBS) , PBS 440
, HL,RNase A 10 BL 30 min, PI
1 50 UL, 4 C 30 min ,
11 : ( Sigma- cell modifit
Aldrich) , (DMSO) , 50 l. 6 Hoechesst 33258 :
mmol/ L, , -20°C , ( 0 Hmol/L) (
MTT DM SO A (RNase A) 35 40 Hmol/ 1), 24
PI ( Sigma ), RPMI 1640 T rizol h , PBS , -20°C
(Invitrogen ), ( 4 C PBS , 200
), Annexin/PI ( UL PBS , 10%
), Hoechest 33258 ( ), 10 Hg/mL Hoe
RNA (Toyobo ) , masterm ix chesst 33258 40 P, 30 min
marker ( ), PCR
. 7 RT-PCR : ,
1.2 : CO2 ( Heraeus ( 0 Hmol/ L) (
), XDS —1 ( Olympus ), 35 40 45 Emol/ L) 4
BH —2 (Olympus ), ( 24h Invitrogen
Biotech Instuments ), ( BD RNA
), TC—3000 PCR  ( Techne ) , GDS —8000 RNA , RNA
( uvp ) ,
13 : RPMT 8226 ( PCR Oligo6 ,
) 10% survivin - 5-TCCCT G-
RPMI 1640 , 37 °C 5% CO: GCTCCTCTACTGTT-3, 5-GGCAG-
2~ 3d , GCTAGGGACGAG3, 645 bp; Blactin
: 5-CTGTCCCTGTATGCCTCTG-3,
.4 MTT RPMI 8226 5-ATGTCACGCACGATTTCG-3,
. 3x10/mL 96 218 bp bek2 : 5-GCCGGCGA-

( ) 8§
10 20 30 40 50 60 70 Hmol/L

200 ML, 5 CO2
24~ 2h MTT (5 mg/ mL)
20 UL, 4h, , .
150 UL DM SO, 10 min,
490 nm (A)
= (1- A A ) x 100%
1.5 : )
( 0 BEmol/L) ,
35 40 45 Umol/L,
1% 10°/ mL, 24h , Annexin/PI

CGACTTCI-3, 5-AGGTGCCGGT-
TCAGGTACTG 3, 257 bp;B2actin

: 5-GAGCTACGAGCT GCCT GA CG-3

5-CCTAGAAGCATTTGCGGTGG-3 ,

426 bp 25 HL (survivin, bck2, B
actin): mastermix 12. 5 HL, 1 BL,
¢cDNA 2 BL,ddH 208.5 ML

survivin

94 C S5min, 94 C 305,57 C 30
s,72 C 30s, 35 72 C 7
min  bcl2 94 C 5 min, 94 C
305,59 C 305,72 C 30 s, 30
72 C 7 min B-actin
BEactin 94 C 5 min, 94 C



* 1486 3 25 (hinese Traditional and Herbal Drugs 41 9 2010 9

305,53 C 305,72 C 30 s, 35 T -
B2-actin 94 C 5 min, 30 4
94 C 305,60 C 305,72 C 30 s, 2
30 PCR SHL 2% E . ~-24h
= == 48h
’ ’ 20 1 - 72h
Band Scan 4.0 0 B . y ; .
RNA ’ 10 20 30 40 50 60 70
B-actin , mRNA BIERAEL N pll]
1 RPMI 8226
1. 8 : 3, (xLs, n=3)
SPSS 11. 0 , x T Fig 1 Inhibition of asiatic acid on proliferation
, ¢ of RPMI 8226 cells (xEs, n= 3)
2 3 51) (19 8312 88) Hmol/L
21 RPMI 8226 : 22 RPMI 8226
MTT RPMI 8226 Annexin/P1 s
, (1 , RPMT 8226 ,
R 35 40 45 mol/L
(P< Q05 RPMI 8226 24h
: , RPMI 8226 (7.2222.77)% (2037 £3 46) % (66 68+
: : 520)%, [(1.58 %
24 48 72 h , (P<  Q38)%] . (P< Q 05) 35 mol/L
Q 0s), 24 RPMI 8226
48 72h  ICso (42.25%4 57) (24 88 % 2
By 2 54 B g Zq P
< ° 5 = e 57
> B i ~ 2 =z
Ty T B T e T
100 10° 10¢ 10° 100 100 10* 10° 100 10° 10¢ 10° 102 10° 10% 10°
FITC-A FITC-A FITC-A FITC-A

A~ D-0 35 40 45Hmol * L-!
A—D 0, 35, 40, and45HEmol * L- ! asiaticacid

2 RPMI 8226
Fig 2 Effect of asiatic acid on apoptosis of RPMI 8226 cells
2 3 Hoechest 33258 : RPMI L :
8226 35 40 ¥mol/L
24 h Hoechest 33258 )
; ; TUUMEAL 35w mol L MEHER 40 u mol-L HE HE
’ ’ =
’ ’ = apoptotic body
’ ’ 3 RPMI 8226 24 h
3 Fig.3 Morphological changes of RPMI 8226 cells

24 RPMI 8226 : treated by asiatic add for 24 h



¥ 25 Chinese Traditional and Herbal Drugs 41 9 2010 9 * 1487 -
RPMI 8226 24 h ol
, , G2 35 40 , Bmol/
HEmol/ L (P< Q05), G2 L
25 Bmol/L R 1
1 RPMI 8226 (xEs, n=3) , 24 48 72 ICso

Table 1 Effect of asiatic acid on cell cydes
of RPMI 8226 cells (x*s, n= 3)

a 1%
(Hmole L~ 1) Gy G S
0 46 01£1. 89 52142 37 48 78 %2 08
25 49, 64£2 88 7.31£3 78* 43. 0513 67
35 29. 09 2. 45 26 553 89" 44. 351303
40 44. 634 32 54. 05+5. 66 1. 32%0 34
: ¥ P<0.05

* P< Q 05 vs control group

25 RPMI 8226 survivin  bct
2mRNA RPMI 8226
24 h survivin  bct2 mRN A
,survivin  bck2 mRNA
, 35 40 45 Pmol/L
survivin B-actin

0 75610. 044 0. 592 0. 034 0 125X0 018,
1 121£0 049 (P< 0 05) bck

2 Bactin 0.369 £0 051 0121 £
0 037 0 053 =0 011, 0 736
0 057 \ 4
survivin bek2
HEER /(1 mol-L)
Marker 0 35 40 45
c00 b | survivin (645 bp)

200 bp | Pl-actin (218 bp)

MEER /(1 mol-L)
Marker 0 35

40 45

B2-actin (426 bp)
bcl-2 (257 bp)

4 RPMI 8226 survivin
bek2 mRNA (x*s, n=3)
Fig. 4 Effect of asiatic acid on expression of survivin and
bek2 mRNA of RPMI 8226 cells (x=*s, n= 3)

(42 254 57) (24 883 51) (19. 83%2. 88)
Hmol/ L

B

45 Hmol/ L, (8227 £
5 18) %,
Gi/S G2/ M
s 25~ 40 Pmol/ L,
, G2 (521237 %
(54 05 %5 66) %, RPMI 8226 G2
G2/ M
Hsu 7
S-Ga/
M, P21/ Cdc2 ,
Cde2 Cde25¢ cyclinB1 cyclinA
survivin
(inhibitor of apoptosis family, IA Ps) ,
sur
vivin
survivin,
t survivin
, sur-
vivin
survivin ,
. p53
s sSurvivin (el
, p33 Yong !
Cat ’
p33
. p33
1 bek2  bek2

bek2



* 1488 -

¥ 25 Chinese Traditional and Herbal Drugs

41 9 2010 9

[ ,IAP survivin
bet 2 ,
survivin bet2 ,

caspase-9 caspase-7 caspase-3

, bet 2

bet2 mRNA s

caspase-9 caspase7

survivin

caspase-3 , survivin bet2

p53 Ca™ ,

RPMT 8226

[1] Haridas V, Hanausek M, Nishimura G, et al. T riterpenoid
electrophiles (avicins) activate the innate stress response by
redox regulation of a gene battery [J]. J Clin Invest, 2004,
113(1): 6573

[2] , , .

[J]- , 2009, 40( ): 230-232

[3] Jew SS, Yoo C H, Lim D Y, etal. Structure-activity rela-
tionship study of asiatic acid derivatives against beta-amyloid

2 gt Hms '

(1
2
(STZ) 2
(PE)  KCl STZ
(P< 0.05), (HbAle)
:R285 5 A

* :2010- 0K 15
: (30371647)
(1975—),

Tel: (0451) 86605835 E-mail: xianghuili@ sina. com

[4]

[5]

[ 6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

(A beta)-induced neurotoxicity [ J].
2000, 10(2): 119121
s > . HSG-T6 [
[J]- , 2007, 28(13):

Bioorg Med Chem Lett

11781180
[J]- , 2006, 37(3): 458460
Lee YS, Jin D Q, Kwon E J, et al.

pene, induces apoptosis through intracellular Ca’* release

Asiatic acid, a triter

and enhanced expression of p53 in HepG2 human hepatoma
cells [J]. Cancer Lett, 2002, 186(1): 83-91

Hsu YL, KuoP L, Lin L T, et al. Asiatic acid, a triter
pene, induces apoptosis and cell cycle arrest through activa
tion of extracellular signat regulated kinase and p38 mitoger
activated protein kinase pathways in human breast cancer
cells [J]. J Pharmacol Exp Ther, 2005, 313(1): 333344

Park B C, Bosire K O, Lee E S, et al. Asiatic acid induces
apoptosis in SKEMEI-2 human melanoma cells [ J].
Lest, 2005, 218(1): 8+90

Cho CW, ChoiD S, Cardone M H, et al. Glioblastoma cell
Cell Biol Toxicol, 2006,

Cancer

death induced by asiatic acid [ J].
22(6): 393-408

Bunpo P, Kataoka K, Arimochi H, et al. Inhibitory effects
of asiatic acid and CPT-11 on growth of HT-29 cells [J]. J
Med Invest, 2005, 52(1): 6573

Survivin

[J]. , 2005, 24(12):

’ s s

15221526

Mirza A, M cGuirk M, Hockenberry T N, et al. Human sux-
vivin is negatively regulated by wild-type p53 and participates
in p53-dependent apoptotic pathway [ J]. Oncogene, 2002, 21
(17): 2613-2622

Ferlini C, Raspaglio G, Mozzetti S, etal. Bed2 dowr regu-
lation is a novel mechanism of paclitax el resistance [ J|. Mol

Pharmacol, 2003, 64(1): 5+ 58

AT Gl

PE

s 150086;
150086)
ip
Wistar 2 s
(TC) (TG) (FFA)
s (P< 0 05)

Kd

1 0253-2670( 2010) 09- 1488-05

* Tel: (0451) 86605353 Fax: (0451) 86665559 Email: dzm1956@ 126. com



