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[(HE] BN S PRI AZ LS 8% T 400 CD138 ™ B 40 Mg 34 78 . I8 v (9 B wi KA WL . 7735 : F) A
3-(4,5- " HIEwEme-2) -2 ,5- TR U s YR £ (MTT) bt 35 46 00V Bl © B 28 % CD138 ™ B 41 Jifd 3% 4 19 5% Wil 5 1z FH 3 X 240 it 4%
o BB T H X CD138 ™ B4 ffd J&] 33 1) 5% 0l L K% 245 0 5 A L 088 o A9 P R 5 o T 0 1 B 88 B 38 7 ( Western: blot) 62 LB ©
FZ X CD138 ™ B 4 ity v 24 fi 119 2 e 2 iR K & 202 4 1 /K fiff i ( cleaved-Caspase ) -3, cleaved-Caspase-9 2 [ KK M % w45
B 5o (4 K4 H A ,10,20,30,40 pwmol-L ™ B L H R ALBE 6,12,24 h X CDI138 ™ B 411 jd i1 38 7t 249 EL A (5 3 1) 300 7l 42
(P <0.01) ;5% F 24 RIE R A, I & B 3 30,40 wmol L', G, /G, W40 &3 1 £2 (P <0.01) ,S 1) 40 i W g 2>
(P<0.05,P<0.01) 3B C H % 10,20,30,40 pwmol-L ™" i, 4 fi i T 3 & 30 i1 (P < 0. 01) ; 525 (28 S 7 48 1L 456,20, 30,
40 pmol-L ™" i C H Z 4B 5 , cleaved-Caspase-3 , cleaved-Caspase-9 % [1 321k i Z 7+ &5 (P <0.01) ,10 pmol -L ™' { B C B
A FRAT , cleaved-Caspase-3 25 [ 1A B 3% = (P <0.05) o 458 : LB & H 23 4 BEL i 40 it R I 72 G, /G, W1l CD138~ B 41
B0 B B S TS AR 4 M Y S 0 TS A E & [ cleaved-Caspase-3 , cleaved-Caspase-9 {2 i 41 il A 7,
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[ Abstract | Objective: To investigate the effects and mechanism of tetrandrine on proliferation and
apoptosis in multiple myeloma stem cells. Method : Methylthiazolyldiphenyl-tetrazolium bromide ( MTT) assay was
used to detect the survival of cancer cell. Flow cytometer was used to detect the cell circles and apoptotic induced
by tetrandrine. Western blot were used to detect the activity of cleaved-Caspase-3, cleaved-Caspase-9. Result:
Compared with blank group and solution group, 10, 20, 30, 40 pmol-L "' tetrandrine treatment for 6, 12, 24 h
could significantly inhibit the proliferation of CD138 "B cells (P <0.01). Compared with blank group and solution
group, the cells in G,/G, phase increased significantly (P < 0.01), and the cells in S phase significantly
decreased (P <0.05, P <0.01), when being treated with 30, 40 wmol L' tetrandrine. The apoptotic rate
increased significantly at concentrations of 10, 20, 30, 40 ;,l,mol-[fl of tetrandrine (P <0.01). Compared with
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blank group and solution group, the expression of cleaved-Caspase-3, cleaved-Caspase-9 protein was significantly
increased after being treated with 20, 30, 40 pmol L' tetrandrine (P < 0.01), the expression of cleaved-
Caspase-3 protein was significantly increased when being treated with 10 wmol - L ™" tetrandrine (P < 0.05).

Conclusion: Tetrandrine can arrest CD138 ~ B cell line in the G,/G, phase, inhibit the cell survival, and enhance

CD138 " B cell apoptosis by promoting the activity of cleaved-Caspase-3, cleaved-Caspase-9.
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1 ##

L1 iR seBEtk{T M CD138 " B 40 i i i
A R e S AR A

L2 259 Kaksn BB & R (TLVE A 250 A7
B2 &), 4t 5 150303 ) ; Dulbecco’ s Modified Eagle
Media ( DMEM ) 3% 37 %t Jg fig, o P 5 2 = %
(TEMED) (3¢ [H Sigma-Aldrich 2% &, 4t 5 70 5l 4
42430-025,20131113 ,WXBB2984V ) ; BEmk & ( MTT)
Bl M & (RKEEYR AR A, #MT
20131113) 5 i 4= 1M 7 ( 3¢ & Hyclone 24 #], 4t %5
AAL210465) 5 4 A & 91 46 000 2500 & (7 N i 0 1o 2
PR R 5L S 150221) 5 i T A I 3 55 &
(P RUE PRI R A R W] 415 BA2650) 5 fedt
e b R R A R R AR 1 /K fi# Bl ( cleaved-Caspase ) -3,
cleaved-Caspase-9 % 77 [ i & ( 25 [ Santa Cruz 2%
Al 5530 se-6260 , s¢-2578 ) 5 bt B-WL 3
(B-actin) 22 5o BEHT A FIHR 32 48010 40 Wl b 10 1 LD =
i (b2 eamAaEwan, f5 a0k
140925 ,150311) .

1.3 Y% MCO-18AIC %I CO, ¥ 724 ( H A Sanyo
A]) , Centrifuge 5810 &Y 5.0 1 (1 [E Eppendorf 2y
Hl) ,BX53 R i 8% ( H A Olympus 23 7] ) , ELX800-
MV BRI (£ [ Bio-Tek A H]) , Cyto-FLEX B
A 40 X ( 3£ 8 Beckman 23 ] ), SDS-PAGE #Y H Jk
N FEENAE B (3£ [E Bio-Rad A H) ) , Gel Doc XR HY i
J i 2 48 (€ [ Hercules 23w ) o

2 FiE

2.1 MK FRJ7EE CDI38™ B 4 fdi & 10%
JIG 2 L5 1) DMEM 4 55 5% B 55 5% M B i e T
5% CO, 37 CHFFAANEETFE 3 ~4 do FRAIERK R
Xof B A BT £ P A ROV BE Oy 0. 25 % 1) JBR 2 11 g
TH AL o ARl S 30 5 5 T % A i, 0 R 3 199 4 i 2 A
TR B SRR b Ak 2 1 % . TR A 2= S50 B 5
BRI ARG B i T i DMEM B 53 By 5%
BTN IR PR R 24 h 5 BRI AT 175050
2.2 MTT J7 ¥k & il 40 ff 3% 56 BR800 19
CD138 " B 4l fifd 4% i 1 x 10° 4~/mL /0 T 96 FLAR
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W LE T 37 CHRANEEE 5% CO, 18I 41 i 35 5746
HEATHE 35 Rr A M 2 K & 50% 22 A5 g ¥ LB &
#(10,20,30,40 pmol + L™") fim A 96 FL#&  , [A] it
BB A 4L (0.1 mol - L™ R IR) 4., B3¢ 6,
12,24 h J5 A MTT, & FREFER R4k 245 5% 4 h,
ZJE 1 96 LR H i A Z H AR (DMSO) |, & T 4
b B 55 48 b B SR R, O H B AR AL AE 450 nm Zb K
DU A48 B WG R AL AT St

2.3 WAL PIRE (PL) B G € 6 0 20 B S 8 gk
SR CD138 ™ B 41 L, 6 54 41 i 2% Bk 1 x 10°
A/mL R0 F 6 FLA T, 20 i AR TR v B (10,
20,30,40 wmol- L~ ") BiC H &, H4i& 6 MEAL,
K97 24 h J5 AR 25 AL A I R AT [ . 220 R RE
marRoim A PL Y 8 35 3 47 Yy 1, 37 °C sk O IR A
30 min, [A] B B A5 A ORI A, R A R R
24 hpy 2 3 2 4N I AR AT A I I 4 #T

2.4 HaCAn AR ARG A0 B T R AR KRS R AP
F14y b X6 B0 B 40 B B R T 6 LR b, R Al R K
% 30% ~50% B, im A & & (10,20, 30,
40 pmol « L") kb3 24 h; BRI 1k 5 2E 4T 18, ik
A 4 B, 1 FH W 2 £ 2% ph il (PBS) W ¥k 2 1k il 45
B 58 WO TR A ) T A% R 48 AR P A 4
IfD JEE 5% i IO 22 4 R 5 W R 2 0%t E (Annexin V-
FITC) #1 PI, iR 4 14 T #6 F 10 ~ 15 min, [7] i}
BB A A ST AL SR R =40 A 5 #T o

2.5 FHEHESRIZEEIDTEE (Western blot) ¥ U] cleaved-
Caspase-3, cleaved-Caspase-9 T [ £ & ([HHEH

P& IO o 4 A S EE SR BCA Bk e 35
W IFl A S 8% MEAK, EA L
B 80 V HLK , SR ] 120 V i R 4kZE vk, B
25 A B IR AR 5 UK 100 ViR AT R IR 5% i
Bk E R E A 6 h, Ll cleaved-Caspase-3, cleaved-
Caspase-9 $TL1K (1:500)4 CHEH L %, TBST ¥k i
33K, BIR 5 min, JiT A BAR A AW B ARG BT
(1:2000),37 CHHE 1 h, TBST 5 Uk £F 4k % JIi
3, E K 5 min; % H Electro-Chemi-Luminescence
(ECL) &6 5% , A shBE I BUR R 5 R KR .
2.6 HEitcFar AT AW AR ] SPSS 21.0
BAFEAT A PR, {f ) GraphPad Prism 5 & i1 %5 {4 i
T2, FPA BRI DL x 25 RFR, ZH LB R
FRRE T 200, WA R t K%, U P <
0.05 FmERBAGIT¥E L,

3 &R

3.1 WPTE W ERXE#EE T 41 CD138 ™ B Y3
FAWIZ I 5 2s 1A JoE R A g, 10,20, 30,
40 pmol- L™ By L F & 43 il 4b B CD138~ B 41 fiig
6,12,24 h J5,CD138 ~ B 4l il (1) 17 15 % 5 & 32 3| )
Hil (P <0.01), 400250 5 245 W) ok B2 A 28 A 12k
20 L 1) A7 T 0 B 2 24 ) Wk T T R T AR I a0 I L
B 0 H R AT DU &80 il B B8 T4 i CD138 ™ B /Y
Hagwg, W1, T 10,20,30,40 pmol-L ™" ETC
HI 2 4b 3 6 h B}, CDI138 ™ B 4 Jif 3895 35 52 31| i) 2 41)
i, 5 RLR S8R 4% IR 10,20,30,40 pwmol -+ L™ LB &
HZ AL FE 6 h SRt AT b3

Fx1 NHCHELE CDI38” BAMARMENAMETRNZM(x+5,n=6)

Table 1 Effect of CD138 ~ B cells treated by different concentrations of tetrandrine on cell survival at different times(x +s,n=6) %
20 5 W B/ wmol - L ™' 6 h 12 h 24 h

Z=H - 90.7 +2.1 94.2+2.6 97.7+1.6

gl - 86.7 2.4 92.1 2.3 95.2+1.2

BB O % 10 75.2 2. 1% 62.4 +1.2%% 56.2 +2. 0%
20 68.3 +1.2%% 59.8 +1.4%% 50.6 2. 1%
30 60.9 +1. 1% 52.6 £1.3%% 48.5 +1.3%%
40 57.6 +1.2%% 48.4 2. 1% 43.2+1.9%%

SR AP <0.05,7 P <0.01; SEAMLEY P <0.05,YP<0.01(£2,3,F1[),

3.2 WHCHERNEHEE T4 CDI38 ™ B 4
JEAS LR DU C R AL B CD138~ B 41 i
6 h J5 KA DLBE O H 2R B (3 I, b T G,/ G,
() CD138 " B 4 ez i 2, S WA 40 i 12 iy 2>, 5
25 LA RO AL L, DU 2 3 30,40 pwmol - L7
I, G,/G, JAZIML i 1 2 (P <0.01),S 5119 40 g
B @ gk 2 (P <0.05,P <0.01); B HZE 10,

20 wmol- L™ I, &b T G,/G, Wi S M i 4 s fb
GEvh o S, 578 A R 4 L %k HE LB
O 20 TS L G,/ )40 I 75 kT S5 2 22 5
w2,
3.3 WEEH Z A CDIZS B AN TR
K5 P 20 K v R LI, OB © W & 10,2030,
40 ol - 1™ B, LI T 25 J S A T 5 44 3
S 113 -
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x2 NHCHZEMEA6h/Fx CD138” B MAEERMFIEN (x5, =6)
Table 2 Effect of tetrandrine on CD138 =~ B cell cycle after treated for 6 h(x +s,n=6) %
415 W/ wmol - L~ Gy/G, S G,/M
2 H - 51.26 +3.23 36.37 £2.54 12.37 +1.68
sl - 49.12 £2.12 31.68 £2.32 15.63 +2. 86
WEC %R 10 56.31 £5.75 27.96 +3.32 16.76 +3.62
20 60. 81 £3.26 24.62 +4.2 13.46 +3.03
30 61.32 +3. 6229 21.62 £2.31"% 16.82 £2.31
40 71.32 +3. 6229 8.62 +2.31%% 21.82 £2.31
(P<0.01), FL B % 25 % W 5 00 7+ 75 i 44 A B C D E F
Cyg VE v D RN cleaved-Caspase-3 — - w— w17 kDa
30 wmol - L7 By & WY R R 8 - R B B ke i\
cleaved-Caspase-9 v w— w37 kDa

(16.28 £2.26)%, WM Wi HEFESE
CD138 "~ B 4ifa i 1=, Jf Bk B PE . WL 3,

®x3 NMESHREMEAG6hE CDI38” BHUMATERMIMN

(x+s,n=6)
Table 3 Effect of tetrandrine on CD138 = B apoptosis after treated
for 6 h(x £s,n=6) %
4151 W/ pmol - L= R BT
=M - 0.41 0. 12 1.28 0. 31
bl - 0.51 +0.08 1.36 +0.22
PR # 10 8.48 £0.222* 16.43 £0. 16>
20 11.42 £2.30%% 23,36 £2.04>%
30 16.28 £2.26%* 26.24 £2.03%%
40 8.26 £0.21%%) 48.26 £2.53%%

3.4 WP H FE A X CDI38" B 41l cleaved-
Caspase-3,cleaved-Caspase-9 tE H £ AW 5
25 41 BRI 4L 82 ,20,30,40 pumol - LB & F
Z AT, cleaved-Caspase-3 , cleaved-Caspase-9 25
RIKBEFETE(P<0.01) , HEARBAAGAY
e B M M5 10 wmol - LB O W K A )E,
cleaved-Caspase3 s H R IAW B & (P <0.05),
cleaved-Caspase 9 % (17235 W B 25 M, WA 1,
4 it
Bt ) iR )R IS, W 90k BT S i
A b JeE 20 R 2 DR RE DR R AR AR A B FR SR Y BE
s R — /IR o3 i RE 4 i S A A9 R o A
oL, B B 35S 58 A o3 AL R BE 1, 3398 20 4 i AR hy
P Am " R A R O AT AR
AU AR YT TPARXMER R K . EAEFLR i A 5
i A5 i 2 2 e BT MR T A0 L, H R AR N R B
R P T A B R T A
BTN EAT S B AN AL R B (H A BAT SO R
HEIRAE 1o B ETX T 5 BEE IR 7 E B XA T
BR 9T #9415 PR A0 B R 2 Bk R AL TR
AR, AT 254555 I 98 1 4 B 1 4 ORI A B4R
114 -

[-actin s s S o - e 42 kDa

064 [ cleaved-Caspase-3 2,4)
cleaved-Caspase-9
- 2,4) 2,4)

.g
S 044
= 24 2,4)
a
H 2,4)
2 024 1.3)
m

0.0

A B C D E F
A2 4B R4 C. 10 pmol - L™ LB & HI 2241 ;D. 20 wmol - L™
BT AL E. 30 wmol - L™ IR U FF 3415 F. 40 wmol - L™ LB C
HERA
E1 BB EAAE 6 h X CDI38 ™ B 41 cleaved-Caspase-3,
cleaved-Caspase-9 EARIZAI M (x +5,n=6)
Fig.1 Effect of tetrandrine on expression of cleaved-Caspase-3,

cleaved-Caspase-9 protein after treated for 6 h(x +s,n =6)

i Jea 1) 22 24T 245 1 PT e T Al A DG, DR YR
I7 2 M B R 1) — A T AT Yy R B R
U B I T A

PR 2 S A7 8 B AR rp 4 A0 A 3k s
BT o BRI DB OB A KRR ATk
FIK T b 45 V8 H, 32 22 3R 97 IR e B 98 o e
o DU B o U S s R S
WF5E & B, 0BT O H B T A Bt P s i R S A
HZ 50, Bk HA — 5 P e 7, A g
K MTT 350038 T A R e B DL Bl & 2R %t i i
T 40 A CD138 ™ B 200 it 4% 58 1) 5% W, & BRI B
FH 2R B A 2800 40 T R R T A ) 1 A K 4 o
R AR, AR AN C P EMEME
CD138 " B 4 il & A B 75 G,/G, . A0
(285 B 7% ,10,20,30 wmol - L™ 7 O FY 22 4b 3 fig
I @AM CD138 ™ B 41 iy F I 7,30 pmol - L'
DUB 22 B O T 30 0 B R K, B R T R N B
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25k BE Y 18 b T Bk B AR . Western
blot 5246 A& BB & W &R BEf2 i cleaved-Caspase-3,
cleaved-Caspase-9 T H £ ik, KUK IANN, L
P 2R AT e e L 0 4 S 09 LA R A U T A DG AR

FUSZ I B 3 T A p s ST, e RS
1 G BIHT IR 245 ) L B2 2 W) 22 e AR g, BE AR B X
NS 2= A B R, 3B © 38 76 1 R R 1 3R
¥7 7 T BAT T B BT RS
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