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HWE BB WEREARBEAS S A 4% (multiple myeloma, MM) 2a i & 2 547 A 69 % v, A
EARBWERET MM R RIE, Hik A B A LR T 2956 (bone marrow derived mesenchymal
stem cells ,BMSCs ) #= /& #i J& 8226 45 itk ( multiple myeloma cell line 8226 ,RPMI 8226 ) # #F 50 4f %,
%% RMPI 8226 #1237+ 28 ( RMPI 8226 ) ## BMSCs RMPI 8226 m it 3t 3% 741 ( BMSCs + RMP18226) ,
SR AANTRE R E(0.1.0.5.1.10 pg/mL) 69 & KB, KA 7 X 29 e R A ] & K 8% 2 &-20 RPMI 8226 3%
78 AR A e ey AR 15 AR R IR A B4t R (reverse transcriptase-polymerase chain reaction,
RT-PCR) #:-m BMSCs /& LA H 4 H-F kb k&1L -F B4k (receptor activator of nuclear factor
kb ligand, RANKL) & & #£ % (osteoprotegerin, OPG) # & A K-F, &R E K5 TiHF RMP| 8226
20 i JB) A P, L 3 k3% 740 RMPI 8226 4m it é4 J2) A FL i 8 2. % T BMSCs 3:3% 7k 20 ; B K BE AL 9 249
#) RPMI 8226 48 i3 74 , % 5 RPMI 8226 a8 == (39P <0.01) ,BMSCs + 7 B Ak & K B2 i 49 RP-
MI 8226 4 e /A —; RAEE T TEAHMB A mAL A E RANKL &%, il OPG &k, it E KB4 T
# MM 2a e B 20, % 5 2a B8 ==, 2 T8 RANKL & k69 R aF, L8 OPG 4% ik ;BMSCs 2:3% 7 B 2 47 4] 3%,
REFF69 MM 20008 =, T i 5 MM e ie st 26 8 %
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ABSTRACT Objective To observe the effect of curcumol on the biological behavior of multiple
myeloma (MM) cells, thus studying its possible mechanisms for MM treatment. Methods Bone marrow
mesenchymal stem cells (BMSCs) and multiple myeloma cell line 8226 (RPMI 8226 ) were taken as sub-
jects, which were then divided into the RMP18226 group (cultured by RMPI 8226 alone) and the BMSCs +
RMPI 8226 group (cultured by BMSCs and RMPI 8226 ). Curcumol in different concentrations (0.1, 0.5
1.0, 10.0 pg/mL) was added to cells in the two groups respectively. Cell proliferation, cell cycle, and ap-
optosis induced by curcumol were examined by flow cytometry. The expressions of receptor activator of
nuclear factor kb ligand ( RANKL) and osteoprotegerin ( OPG) were detected using reverse tran-
scriptase-polymerase chain reaction (RT-PCR). Results Curcumol induced arrested cell cycle of RMPI
8226. The arrest of RMPI 8226 cell cycle was more obviously in the RMPI18226 group than in the BMSCs +
RMPI 8226 group. After curcumol treatment the cell proliferation of RPMI 8226 was significantly inhibited
(P <0.01) and its apoptosis was increased (P <0.01). Co-cultured with BMSCs decreased curcumol in-
duced apoptosis of RPMI 8226. Curcumol down-regulated the expression of osteogenic differentiation re-
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lated gene RANKL, and up-regulated the expression of OPG. Conclusions

Curcumol disturbed the cell

cycle and induced apoptosis of RPMI 8226 cells. Curcumol up-regulated the expression of OPG as well as
down-regulated the expression of RANKL. Co-culture with BMSCs could obviously inhibit curcumol in-
duced apoptosis of MM cells, which might be associated with drug resistance of MM cells.

KEYWORDS

% k1B #6% (multiple myeloma, MM) & AH
e B s I A A R A hy S S R AR R R , I
PR AB I B 9 S P B SR S | v 6% iR ' 2y
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T ARHC10 mg FEREE, ¥ T I8 i oK OB, IR I
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(6], LW&AMT, T ARG LBULHE 4 mL &4,
JHZRBisE, W 4053 25 Ficoll 43 &5 SN2 40,
FHWER 2% vhEE 75 ( phosphate buffer saline, PBS)
Vel 2 UK, Lh 4 x 10° /L M HEFN T 25 mL B55 0,
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5 BMSCs L5371 RPMI 8226 41 it J& B4 21
SIS 43 RPMI 8226 Bl 1% 352 41 (RPMI 8226 ) |
RPMI 8226 5 BMSCs 5541 (RPMI 8226 + BM-
SCs) , 7l AR (0.,0.1.0. 5.1 .10 pg/mL)
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6.2 FEARMET T Bl EE SR 1) RPMI 8226 [ 5
BMSCs 1L 55 35 1) RPMI 8226 4 Jifl 38 5 7K ~F- 46 T
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I BCF- M
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5 uL Annexin V-FITC } 10 pL #ifk N BE ( propidi-
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(#£1) .84 pL PCR ¥k 3.5 uL Marker 735l
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60 min, SAMI GO EE H Ax 4541 IF SR HUEI 4, Sm-
artview 2001 EIR A5 if-ab BRES R

®1 HBERGIYIFS

BK )
A 2] . ”
A 514551 R K
RANKL |-i#:5'-AGCAGAGAAAGCGATGGT-3’ 55 °C 340 bp

Ti#:5'-GGGTATGAGAACTTGGGATT-3’

OPG  Li#:5'-TCAAGCAGGAGTGCAATCG-3’ 57 C 341 bp
Tii:5'-AGAATGCCTCCTCACACAGG-3'
B-actin _L{i#:5'-TCCTGTGGCATCCACGAAACT-3" 55 C 306 bp

FifF: 5'-GAAGCATTTGCGGTGGACGAT-3'
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Ji. BMSCs (13 1 % % 5 CD29,CD73,CD105
& CD106, /~%ik CD14 .CD34 .CD45 &% HLA-DR
ST I A0 i SR T AR A, £ %55 i BMSCs

2 IRl BE B SRR B T IR M 5% 5 RPMI
8226 4iififl }2 5 BMSCs 14537 1) RPMI 8226 4l ify
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8226 5 BMSCs :355% ik &, 20 Jl i AR [A] e
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JE T v T 2 W 3 5, X BBk B 5 RPMI 8226 & 1
REL#FVE RSB 35 24 E A 1 .10 pg/mL B, 38R B
Xof BRI 5% 57 2 440 e ) A0 BEL Y A B 5 T L s R
W, EZRH5I#E L (P<0.05),

3 FAREET IR kR L BMSCs L3551
RPMI 8226 41 Jitd 3% 5t K V- Hb 8 (£ 3) 1 RPMI
8226 Ul F RPMI 8226 5 BMSCs 3% 55 4
Z9, 0 5IA 1 pg/mL FRAREE, MTT 4558 oK, 38K
i ] B B 35 1) RPMI 8226 & BMSCs Jh3% 35
) RPMI 8226 347, H. Fifi & 1 F s (B] 38 fin , Ho i) 72
FERZW B HAh, FEORBEXT B L 5 RPMI
8226 41l g 14 5 (41 I VE % BMSCs 13532 RPMI
8226 LA /E W k(P <0.01)

4  A[FEVEBEMFARLS S T M4 RPMI 8226 4
MO TR AL (R 4) AR B SRR T F
Kigr & 5 BMSCs I:1: 5711 RPMI 8226 il il 24 h
J& ,RPMI 8226 1% 21 it LL 451 sk 2L, 522 Wk B8 A0 1, LA
10 wo/mLIKE RIS AN i D TR de i o 7R HL M RE
FRAA TSR, AR WEH S 0 pg/mLIEA B
M, 2R A 5= X (P <0.05, P<0.01),
H7E0.5.1.10 pg/mL AR TH T, 3G AH
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5 41 BMSCs MBD #%3H F ik K K
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1A S BMSCs JFfCHF: 10 K5 B Jysi Ry 4 s T wigg
1 B2 10 K BMSCs JE 205K

B B B
1.2% 0.1% 16% B
1.0%
100 107 102 10° 109 107 102 10 109 107 102 10° 100 107 107 10°
PE.LOG PE.LOG PE.LOG PE.LOG
FITC-CD14 FITC-CD34 FITC-CD45 FITC-HLADR
40 37‘ 25 31
B B E D
98.4% ] 98.8% 68.9% 38.3%
100 10" 102 10° 10° 10" 102 10 10° 10" 102 10 100 107 102 10°
PE.LOG PE.LOG PE.LOG PE.LOG
FITC-CD29 FITC-CD105 FITC-CD73 FITC-CD106

2 BMSCs fEF A

R2 ARWREFRARETH T BMEET: RPMI 8226 J2 BMSCs #5521 RPMI 8226 4jE/E M ki (%, x =5 )

AR (pg/mL)

vl
0 0.1 0.5 1 10
RPMI 8226
G1 47.09 £0.78 51.72 +1.01 54.47 +0.67 57.96 +1.25 86.16 +0.29
S 52.88 +1.01 45.37 £0.74 43.64 £1.29 37.61+0.91 8.21+0.86
G2 0.03 £0.04 2.90 +0.69 1.87 +1.68 4.42 +0.42 5.62+1.16
RPMI 8226 + BMSCs
G1 45.11 £0.71 49.22 £1.02 52.47 +0.63 55.68 +1.41 80.16 +1.56
S 54.66 +1.01 48.72 £0.64 45.62 £1.11 41.61+0.73 16.13 £0.53
G2 0.13+£0.04 2.06+0.78 1.91+1.64 2.71+0.52" 3.71+1.03""

T SR AR LA, " P <0.05, ""P <0.01

R 3 FOAREET BT FE SR X BMSCs JL5 5711 RPMI 8226 il OL I AL (Agrp, X £5 )

i ]
215
0h 24 h 48 h 72°h 96 h
RPMI 8226 0.37 £0.02 0.33+0.02 0.36 £0.02 0.47 £0.02 0.47 £0.03
RPMI 8226 + BMSCs 0.35 £0.02 0.41+0.04 0.46 +0.51 0.67 =0.07 0.66.£0.04 "

5 RPMI 8226 4 L4, *P <0.01
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x4 KRFWEENEREIES T4 RPMI 8226 IHT- R (%, x +s )

e i RPMI 8226 RPMI 8226 + BMSCs
(ng/mL) T MR T BT AT IR T ST
0 2.52+0.13 2.81+0.23 5.33+0.15 2.1120.71 2.66 +0.45 4.77 £0.07
0.1 4.89 +0.34 9.23+0.68 14.12 +0.77* 4.22 +1.02 6.72 +0.64 11.06 £0.76 *
0.5 5.93 +0.87 17.54 +1.29 23.47 £1.18* 5.47 +0.63 12.62 +2.11 18.09 £1.44*~
1 7.47 £1.25 30.35 £1.91 37.83+1.42* 6.68 +1.41 20.61=1.73 27.29+2.52*%
10 8.16 +1.39 36.21 +2.46 44.37 +1.65* 7.56 £1.76 26.13 +2.53 33.69 +2.63 "%
T 54410 pg/mL AR LE:, *P <0.05; 5[F%E RPMI 8226 41 4, “P <0.05
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.5 BMSCs Bl 24 ik, * P <0. 05;5 RPMI 8226 + BMSCs L4 i, 2P <0. 05
B3 7% BMSCs MBD A3 H 5K F Lk

BMSCs L4241 RANKL mRNA ik [, OPG
mRNA %35 N (P <0.05) ; /£ RPMI 8226 5 BM-
SCs HHEFEH A 1 ng/mLIEARE, BT LG R
F1) RANKL 23k, 31 [ OPG %3k (P <0.05),
i+t it
FARRIEATE LM PP  BUw R P S5
VE IR T2 RO ), G RE BT %) 22 b ik 93 40

KA AL WIRAF JT, SCRE S f ALK S 0% & 48 4 e
PESESE , DT AR A B S PR RN . ARSI L 2 A

PE BB R R WF S8 52, I 38R 5 T TR B AR
K5 BMSCs 553519 RPMI 8226 41, 45 & #i,
HARELE T RPMI 8226 114 41 i & 1, 9 ) RP-
MI 8226 4 fi4¥ 5 (P <0.01) , H bl % 25 ¥k J& 1%
JIT, 200 e 25 40 o sk O, 5 R A R B A R
FARFEANER 24 h J5,RPMI 8226 T 4 il 5 1 HE 4 A
Wb, BT RS T, LA 10 pg/mL R BE A 3 4 i
B0 TR WA B S 0 pg/mL FoAREEA
FTRIE, ZRA%ITFE L (P<0.01), &3
ARBEEA I A0 6 MM 40 i3 58 16 1, OF il i S
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S5 miEeE" . BMSCs 1E KB 8 ER 5 h
— PP AR AR, 75 MM R A P IR 2 A )
R . ARSI R, MR TS BMSCs k%
FRI B BER R RPMI 8226 411fif0)5 , B AR A B L EM
40 A 400 ) P A S 30 i) — e R A, 1L 41
VR FH D 0 2 5 4 A S 0 45 SR = W], BMSCs
FEIH A FEAR BE75 3 2 & 1 B R Al M A T, B
BMSCs HI1E7EA FIT MM RPMI 8226 (#4517, FAI%
RPMI 8226 %A B B, FEHTIEREEXT MM 4
JRLAR % A5V T, AT AR 2 MM 48 i 8 A KA, I &
MM 2 AL it 25 .

NF-kB J&—FAEVF 2 5 g0 A0 R T AH G 3L
N i B S -, . RANKL/ OPG £ % & /i B
20 B A 1 — XT3 AR S R AT R A A R s ) TR
To IR LI, RANKL/OPG 5 MM &k X & %
Y1, MM th7£7E RANKL/OPG [ % 2 fif , RANKL 3
ik i, OPG ik TS MM B & 4 A %k,
RANKL/OPG LLHAHAER MM B% R FRE , b AT
B MM 3 FER A AR, MM EE 220 TS 4R
PR ABESEEM FOREERE T MM 5 BMSCs 41
MR 355 7 1 RANKL 3Rik7KF, 118 OPG ik K
-, e B R BEXT MM [ 18 T 38 5 % BMSCs
MBD #H &3 R 523

25 PR  FER B L T MM 2 it R, 0
YN 5, 75 S AN A T, 8 RANKL/OPG L%,
REEHBUMIEAE R, 768 B8R 5 1 BMSCs A] {47
MM 41 i G F 3 AR BE N T 0 R 1E T, 30 H5 5 0
MM 4 T, 342 #E MM 41 i i 34 58, 7] G Al MM
20 BT 25 4 G
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