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Effect of curcumin on extrinsic apoptosis pathway in human multiple myeloma
cell ARH-77

Qu Jia, Chen Lingzhen, Zhan Yu, Feng Kexin, Yang Yuqing, Wu Jinming, Yu Wei ( Haematology Department, The
Twelfth Guangzhou People’ s Hospital, Guangzhou 510282, Guangdong , China )

[ Abstract ] Objective: To investigate the influence of curcumin ( Cur ) on the extrinsic apoptosis pathway of hu-
man multiple myeloma cell line ARH-77. Methods: ARH-77 cells were treated with Cur at 6.25, 12.5, 25, 50,
100 and 200 pmol/L. At 12, 24 and 48 h after treatment, cell viability was analyzed by MTT assay and growth in-
hibition was accordingly calculated. At 24 h after treatment, changes in the cell morphology were assessed by Ho-
echst 33258 staining, cell cycle progression and levels of Fas/Fasl and TRAIL/TRAIL-R were analyzed by flow cy-
tometry, and the activity of caspase 8 was determined by colorimetry. Results: Cur significantly inhibited the growth
of ARH-77 cells in a time- and dose-dependent manner. At 24 h after treatment, Cur induced apoptosis in ARH-77
cells in a dose-dependent manner; the percentage of apoptotic cells was ( 10. 35 £ 0.35 )% at 6. 25 pmol/L,
(14.35£1.34)% at 12.5 pmol/L and ( 36.65 £1.06 )% at 25 pmol/L, significantly higher than that in un-
treated control cells ([ 3.83 £0.32 ]% , P <0.01 ). Apoptotic bodies and cell cycle arrest at the G,/G, phase
were seen in ARH-77cells treated with 25 pmol/L Cur. Caspase 8 activity was significantly higher in ARH-77 cells
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treated with Cur at 6. 26 wmol/L( 0. 223 + 0. 018 ), 12. 5 pmol/L ( 0. 263 = 0. 019 ), or 25. 0 wmol/L
(0.240 £0.035 ) than in untreated control cells ( 0. 154 +0.007 ) ( P <0.05 ). Compared with the non-treatment
control, 24 h Cur treatment at 6. 25 pmol/L significantly increased the protein levels of Fas (199.05+0.49 % wvs
[92.10+0.7 1%, P=0.000), FasL ([ 9.05 +0.78 1% wvs [ 1.73 +1.19 ]%, P =0.008 ), TRAIL
([1.35+0.07 ]% vs[ 0.55+0.07 ]% , P=0.008 ), DR4, DcRIl and DcR2 but significantly decreased DRS
([0.95+0.07 ]% ws [ 7.70 £0.29]% , P =0.001 ). The effect of Cur on DcR1 ([ 4.35 +1.20 ]% wvs
[ 14.25+0.21 ]% , P=0.008 ) and DcR2 ([ 0.75+0.21 1% wvs[ 1.65+0.71 1% , P=0.03 ) were more pro-
nounced at 25.0 pmol/L than at 12. 5 pmol/L. Conclusion: Cur is able to inhibit the growth of ARH-77 cells

through activating the extrinsic apoptosis pathway and thereby may offer a potential therapeutic agent for multiple

myeloma.
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Fig.1 Inhibitory effect of Cur on growth of ARH-77 cells
"P<0.05vs24 hor48 h

2.2 Cur 23 ARH-77 @ity A —

PN BB T Rl UL, 5 X BEALAH EE, 25 wmol/L
Cur Z-FRZH 20 A rh A7 5 73 AR AZ /1N, 30 40 il 42 vk
a4, A LT MAC L 2 )

B2 Cur {EFJE ARH-77 B SE KT
( Hoechst 33258 &, x1 000 )
Fig.2 Morphological change of cells treat
with Cur ( Hoechst 33258 staining, x1 000 )
A: ARH-77 cells; B: Cur-treated ARH-77 cells

( Arrow stands for apoptopic cells )

2.3 Cur % ARH-77 %8 je )8 B A= 8 T 09 % @
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Cur #b3 24 h J5, G,/G, W20l b 3] 18 25 v F X 1
H(68.15 +0.21 )% vs( 60.70 £0.99 )% ,t =
-10.407, P =0.009 ], S A 20 My kb i) & 2 ok 2>
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BE; G,/M WIANAE L B AT B A5k, 2R Cur fiff
ARH-77 40l & Go/G, WIS . Cur AbFHAT 20 g
W AR 18] 3 ), R T £ . Al
2 P ARAG I 25 7%, 6. 25 .12, 5,25 pumol/L ¥ JE

MIZGPITE T 24 h J5 07 T2 % 85 1B 3w T R4
[(10.35+0.35)% .(14.35 +1.34 )% .(36.65 +
1.06 )% vs(3.83 £0.32 )%, F =500.432, P =
0. 000 ],

K1 AERE Cur S ARH-77 HREEHS HHME % )
Tab. 1 Change of cell cycle distribution of ARH-77 cells after treatment with different concentrations Cur( % )

Cur ¢,/( pmol + L") ] G,/G, S G,/M
0 60.70 +0.99 34.45 £0.07 4.85+1.06
6.25 68.15+0.21" 26.55 +0.92" 5.30 +0.85
12.5 69.10£0.71" 26.55+0.21" 4.35+0.92
25 75.45 £0.07 A0 21.75 +1.06" A7 2.4510.50
F 190.911 109. 634 4.281
P 0. 000 0. 000 0.097

*P<0.05 vs 0 pmol/L;* P <0.05 vs 6.25 wmol/L Cur; ©P <0.05 vs 12.5 wmol/L Cur

720 ; 720 640 450
628 640 560 o 400 io
g d 560 480 350
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FL10) p— 80] - - 80| %, o 501 =
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DNA content DNA content
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B3 Cur {ERJS ARH-77 4l FEFUETHEEL
Fig. 3 Changes of ARH-77 cell cycle and apoptosis after treatment with Cur
A: ARH-77 cells; B: Treated with Cur 6.25 wmol/L; C: Treated with Cur 12.5 pmol/L; D: Treated with Cur 25 pwmol/L
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Ji,FasL [(9.05 £0.78 )% ,t = —9.487, P =
0.008 ], TRAIL[( 1. 35 = 0.07 )% wvs( 0. 55 +
0.07 )% ,t = —11.317, P =0.008 Jfr) ikt 45 %) 1e
B FE. H— 8T Cur KE R 25 pwmol/L,
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AR FEAR , 3578 Fas/FasL 5 TRAIL &35 B4 fin f:
N5 25 B i A TR — 3

Cur X TRAIL-R R ik T8 A E A4, 12.5
pmol/L Cur Kb BHJ5 DR4 FIA AR BN, Toie faf Fft

WHET /Y Car /EFH R MBEAR T DRS M3 ik;6. 25
pwmol/L Cur REHS /N5 9 52 A& (1) 3k , JLH & DeR1
[(15.58 +2.05)% wvs (1.40 +0.42 )%, =
-9.759, P =0.010 ], {H jifi 245 Py e J3 184 Jon 30 05 A3 3k
— RSB Z AR FRIR 5 12,5 umol/L ALK, 25
pwmol/L Cur FEAK T DeR1 [ ( 14.25 +0. 21 )% wvs
(4.35+1.20 )% ,t =11.470, P =0. 008 |} DcR2
[(1.65+0.71 )% vs(0.75 +0.21 )% ,1 =5. 692,
P =0.03 JIRIEAKF(E£2),
2.5 Cur ¥ ARH-77 28 Jie. caspase 8 &L "m
A3 A28 6. 25 .12.5 .25 pmol/L Cur
Qb3 24 h J§ ARH-77 #ifi N caspase 8 MITHALFRRL,
E LR SEIG M IN caspase 8 FY D {HY) B & 5
FXFRELH[(0.223 +0.018 ).(0.263 =0.019 ).,
(0.240 £0. 035 ) »s (0. 154 £0.007 ); F =9. 059,
P=0.03],
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TEANML B I i S T R KSR
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A, BRI E AR A . I H, ARH-77 41
1E Cur WERITT RAET G/G, WIJRIHIEH#E . Cur 1)
APRALLE ARH-77 48 T 30 1 B g 3

BIRERAE. G, /S P 52 DNA BB E 1Y%
B A5, DNA SIFE IC I B8 2 100 A5 L AR 77, Bofe ek
BRI E S SR E T AF ™. Cur B ARH-
77 AMEEAE G,/ G, W, R B 25 1) RE N8 38 1o 1 5T 4
e JEV S5 5 R T T A S R A A e A
GEHO2 I B, AEAS R 2 TR R 4, Cur X6 400 i S
52 ] AN AR 5], 32 7 245 9 X6F J] 30 19 53 ) ] g
HAHL 2k

%2 Cur ¥ ARH-77 4}l Fas/FasL . TRAIL/TRAIL-R FiXKI50( % )
Tab.2 Influence of Cur on Fas/FasL and TRAIL/TRAIL-R expressions on surface of ARH-77 cells ( % )

) TRAIL-R
Cur
Ce A L] Fas FasL. TRAIL
G pimo DR4 DR5 DeR1 DeR2
0 92.10£0.70 1.73+1.19 0.55 +0.07 1.05+0.35  7.70+0.29 1.40£0.42  0.55=+0.71
6.25 98.90 +0.71" 3.15+0.21 0.50 +0. 14 0.90+0.29  0.35+0.07"° 15.58+2.05"° 0.75+0.71"
12.5 99.05+0.49" 9.05+0.78*"* 1.35+0.07°* 2.30+0.57"* 0.95+0.07"** 14.25+0.21 1.65+0.71°*
25 96.85 +0.074™ 1.50 +0.424Y  0.55 +0.21 0.16 £0.14  0.50 +0.14~ 4.35+1.20%Y 0.75+0.21""
F 79.093 35.847 17.844 8.229 921.273 69.838 32.333
P 0.000 0.001 0.009 0.035 0.000 0.001 0.003

"P<0.05,""P<0.01 vs 0 pmol/L Cur;*P <0.05 vs 6.25 pwmol/L Cur;™"P<0.05,"P<0.01 »s 12.5 pmol/L Cur
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R NS DN R R 6 B T < 4 S R S g 1A
caspases( 3.6 .7 ) [ fb 1T 7 3L 20 M g T R
H AT R 2808 T Cur X5 YA IR T8 %
T TR FEANE R TR AR T SET A%
PREE 5 1 15 A AR I BE A (3 Fas/FasL, TRAIL/
TRAIL-R)J& , ¥ B B 2N pro-caspase 8, FE M
FLHTIRIZLN caspase KRR N RS <2 I N T
W Cur YE IV I 4L ARH-77 4001 caspase 8,
W Cur RRAEUETE SMIEE I8 TR 72 AT | R B R
ML T .

AR ST Z KA Fas Al TRAIL-R, W
] 43 31155 R B2 C A4 FasL TRAIL )85 & A& 3 i 1215
Fo ARH-77 4 M H B = K ik Fas, £ ik F ik
(92.10 +£0.70 )% ,fHiH T A & FasL BFRISHAL, K
P TCTEA U T TRAIL [ 338 R AR, il 4%

HIET- 324K DRS A(7.70 £0.29 )% [HFILF, K
RICFAR BT AT S HUL AT E ), b 40 M fig

H IR AN A5 5 50 F R IA DLk F|
KA EKR . 4 Cur AbFRJ5, ARH-77 40 Fas
Tkt — LR T, FasL YR IB WA G = &,
HEERTGREMA T E S EMMN . Lu 20
FEA K B, Cur fE$2 T BRURE I 5 22 755 N18 4 fifg
Fas .FADD % 7> 135,155 NIS -, (A
M2 EE RS TN A 25 pmol/L B, Fas/FasL, [ 3Rk
HIBIA P BRAR, 3R/ TE 25 R ARH-T7 41 i i A4H A
YERIHR, Jihyg 4 B A A= A B 3 07 1 5 LAk sk Cur
XHFE ST ER . 456 R KIMEISCIm T3
I B 235 SR AT MY, ERCOR g 240 A ok SR T R T
SFFRBHAT T —E i B R Bl T2
AR BRI TS 1 iR 4 B At (9 15 5 4 s 42
HOXAE Y B IR IR I AN REA R e 40 A B R
Ko X F TRAIL-R MRS #E— DR 13X — WA,
WU AZ R DeR1 38 18 b5 358 8% 12 LB ( glycosylphos-
phatidylinosi-tol , GPT ) 8 & 75 41 L i -, PH AT i
Ji X FET- 45 #4188 death domain, DD )i A GE % 5 I



<30 -

rp [ R A AT 2, 2014 22 A ,2101)

THES, BCRE 1 40 M5 LAE 3% ' ARH-77 40 i
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AN, R A DeR1 ) & 8. Shankar
S BF 9T 2 B, Cur B I S 42 2E AT 510 B % 200
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(25 SR I 5% (M AEAE — 2 25 5, VT RE 55 4l i A 2k
ENGEP S
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T3E B IS A B 2, — 7 T, Z5TE RS BE 8
b T FET 32 (RIS e AR 1] %) R EL AR FH T 384 47
PR T R4S ARH-77 A& 55—
I, 7F Cur BIAFAE T, 2 & M6 ARH-77 418 A
EHRE AR X PR T A 7 1 R R DAk sk R T, PR
T R (] SRl R, Cur X 2 &M i
Je ARH-77 20 f LA -5 40 S B 1) 5% i )5 75 2
— B IRASE
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