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5 o o F AL MM A 55 K562 41 i T

BFVELE R AR KK, R, AT
(BTMFREFHFR, TBEFEDETRAFTARETLEERT,HE 57TF  832002)

[(FHE] BB ER R (shikonin) P55 ALL L 41 M (KS62) #4 T 4F F JF 00 L 4R W HobL il o 75 3% : WE M i (thiazolyl
blue , MTT ) b f&, 1 16 ] £ ¥5 22 X6F K562 4 fifd (1% 338 58 41 ) 4 FH ; Hoechst 33258 1M IE #% (acridine orange , AO) /¥ Ak Z, % ( ethidium
bromide , EB) Y& &, 75 W £ 40 it 7 12 T8 &5 ; [ % 5% Wl - 38 4 T £ 43l [ 97 (reverse transcription-polymerase chain reaction, RT-PCR) ¥
K 55 98 T A SCFE PR - B A bk B PR B B 2 A OE X2 1 (B-cell lymphoma gene 2 associated X protein, Bax) B 41 g itk & 5 1
FEPR 2 [R) YR 3 4%+ A BAE & A SE 1= 42 JF R 7 ( BH3 interacting domain death agonist, Bid) . B 4ff it 3k I K T 3£ K xL ( B-cell
lymphoma gene xL, Bel-xL) .p53 #8445 A F (p53 up-regulated modulator of apoptosis, PUMA ) B 4 g ik [ H 7 &£ K 2 [6] P
F5 91 1 ( B-cell lymphoma gene 2 homologous antagonist, Bak) B 4ff it %k t [ F-w ( B-cell lymphoma-w, Bel-w) B 4 Jitg ik B [ 7
FLH 2 AHRFET-AE HE K T ( B-cell lymphoma gene 2 associated death promoter, Bad) {5 {#i /% #5 #% 2 ( Messenger RNA , mRNA) 3 ik
AR AL s D e ekl — 2 2,7 - A& 9 Ot & £ (oxalic acid-2’,7’-dichlorofluorescein, DCFHDA ) 43 ¥ 40 Jitg N & 1% £ 48 ( Reactive
Oxygen Species, ROS) A5k ;s ¢ ge el 5S-G FF it — B 1R 9% 6 Z (5-chloromethylfluorescein diacetate, CMFDA ) 43 #7 41 it N i Ji7 74
28 Bt H K (reduced glutathione hormone, GSH) & B Y2454k, £ : 0.2 ~ 1.6 mg-L ™" {25 F X K562 41 38 5 52 e J&F 40K #i 1
WA @0.2 ~0.5 mge L~ 1 52 5 32 b P21 40 M 11 B0 S U TR AE B0, 2 ~ 0.5 mg- L7 A 28R K Ab LA T 4K 19 Bid, Bad,
Bak ,PUMA ,Bax iy mRNA 23k B 3, #0041 /7% 19 Bel-w Fl BelxL i mRNA £ 8 T ;@0.2 ~0.5 mg-L ' py LB g
A BZE A M PR T PR AR B TR O SR B A DG IR s AR, SR 5E R A BRI ] K562 41 i B B O 5 T L T A
F 23 AR A BE A0 A P SR A OIR S B 2, R B RS I KS62 A i 94 T 5 40 il 9 R AL ha A G .
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Shikonin Induce K562 Cell Apoptosis through Oxidative Stress
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[ Abstract | Objective; Tostudy the mechanism of shikonin inducing K562 cells apoptosis. Method:
MTT colorimetric assay was used to examine the proliferation inhibition of shikonin on K562 cells. Hoechst 33258
and acridine orange (AO) /ethidium bromide (EB) fluorescent staining were used to observe the morphological
changes of apoptotic cell. The mRNA expression levels of B-cell lymphoma gene 2 associated X protein ( Bax),
BH3 interacting domain death agonist (Bid) , B-cell lymphoma gene xI. (Bel-xL) , p53 up-regulated modulator of
apoptosis (PUMA ), B-cell lymphoma gene 2 homologous antagonist ( Bak), B-cell lymphoma-w ( Bel-w) and B-
cell lymphoma gene 2 associated death promoter (Bad) were detected using RT-PCR analysis. The changes of
reactive oxygen species ( ROS) and reduced GSH were detected using molecular probe DCFHDA and CMFDA .
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CMFDA , separately. Result: Shikonin (0.2-1.6 mg +L™') inhibited K562 cell proliferation in concentration-
dependent manner, and induced cell apoptosis. Typical apoptotic changes were observed in K562 cells under the
shikonin (0.2-0.5 mg-L ") treatment groups. The expression of proapoptotic protein (Bid, Bad, Bak, PUMA
Bax) was increased and antiapoptotic protein ( Bel-w, Bel-xL) decreased. ROS formation increased, but reduced

glutathione level was decreased. Conclusion; Shikonin can inhibite K562 cell proliferation and induce apoptosis

through inducing oxidative stress.

[ Key words |

BRI O S R BR O VR E R I 3 I i B
B E DR, K I T 5 bkl B %58
Cr I 2 ) WA i DR R R 2h S8R R R AT
EYERER ) ELEAR 0, AR BA
iR AR 0@ A CBUR PO R B B
RBR DR T P DD REAR T L R I B L O B
JIF 45 22 Fh A 0 3 TR R LT MR AR R
B K WS T IE S R BN B2 e

ABEFELL K562 21 fa A/ R WF 55 X 52, D\ 4f FfL ;Y
S AL RS O 1 o B I 9T 5% R ARSI 5 LY
B PR TR AR R S R R KS62 40 il 4 T Y AT
REVE AL, S 1 i 9 I PR A 97 32 it — 2 1 B 48
e -

1 ##
L1 R 520 SRR =98.9% M5
S101129) Wy 7~ j #F ¥ i 6 BH 8 K A R A A,
-20 °C & 6 & 7, I — B 3 W ( dimethyl
sulfoxide , DMSO) ¥ %R 5 x 10° mg'L_l SRS
FH5E 4 15 5% B M B L 4 Mk B2 . RPMIT 1640 1 57 5&
(HIt45 1047966 ) W4 [ Gibeo 23 & 3 B 4 1l 3 (Ht 5
120112) g F Bt JH DU 2= 75 20 7] 5 0O AT G £ 0 e 3
(MTT) W B 4t 5% F % 3 2R 9 3 R 28 5 Hoechst
33258, A0/EB ¥l 0 £ = K 4= ¥ £ R 0F 58 A
UNIQ-10 # 3 Trizol F RNA £ Bk #) & (#t 5
13221107), 4 H % Invitrogen 7y ) ; Quant One
Step RT-PCR 57 & B R A= AL B (A 50) A IR
A PCR 51 i LA T AW RO A BRAF &
A% ; DCFHDA (#lt43 101M4040V) | 1 [ 2 [ Sigma 2
i
1.2 401 K562 A futkiy B v = Bl e L1 40
B, & 10% 3 /N4 13 RPMI 1640 5 35 ¥, 37
°C,5% CO, M55
1.3 {X#&  Thermo 3001 £ T fig B b 1 ( 35 [,
Thermo 7% ] ) ; ZEISS MIC00266 {5] ‘& %% 3¢ i 1 5%
([, ZEISS A7) ) s PCR #7344 (£ [, Bio-Rad 24
Al ) 5 1H i fE R AL VKA (38 [, Bio-Rad A H] ) .
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2.1 MTT A48 fLAA 75 3 R0 MTT s 25
FENF K562 41 M 75 15 Mk . K K562 21 g LA 41 At %k
5 x 10" A~/mLiEF T 96 FLH,24 h J5 I A ] e i
), BB R 6 AL, X4 0.01%
DMSO , S5 56 25 Jin A 19 C i) 5 117 25 75 3l HC 24 o
Wl 0.1,0.2,0.4,0.8,1.6 mg- L', X M4 K
0.01% DMSO, 4k %: 85 3% 48 h J5, L A 20 L
5x10 77 mg-L™" MTT %% ,4 h J5 T 492 nm 40 &
W RE (A)

2.2 Hoechst 33258 ¢t de{n % K562 4 Jig DL 48
% 8 x10* A~/mL $F F 6 fL4#, A 4L 3 mL,24 h
JE A [] e B2 1 245 4y, {28 o i vk 8 0..2,0. 3,
0.4,0.5 mg-L™" PR3 MNEIL,HEFH 48 h
J& o WS A 2 4 L T A A RS, B 100 L %
THEB A L a3 T8, B2 W E E 10 min, 2518
KW BE , T4 1 Hoechst 33258 % €8, %4 £5, 10
min, ZE 7K MUk, 20 WA T WEL

2.3 AO/EB Bk MMM T IS F K562
211 LA A0 5 8 x 10° A~/mL HE A0+ 6 FLAR, 24 h
JEM A6 M BER 25 %), A it Mk 2 0.2,0.3,
0.4,0.5 mg-L ™" AMURER 3 MEAL, 48 h, 1L
LML, PBS PEUS 100 pl i T2 b, =T,
N4 wL 356 Y- 100 mg - L™" 0V BE £ (AO) Fl 100
mg- L™ WL Z0E (EB)IRAT, R R, 946 WA e
2.4 RT-PCR LRI 5 0d 124 6 FE [ mRNA £ 38
A5 4k A EZ-10 Spin Column RNA Purification Kit
FECANNE B RNA, i 5% 5% 5 78 cDNA (519 )7 91
W 1), PCR WK &N 25 uL ( EHF51 9
0.5 uL, #7514 0.5 wL,cDNA 3 pL,2 x Easy Tagq
PCR Super Mix 12.5 pL,ddH,0 8.5 pL, £14::95 C
A YE S ming94 C 281k 45 s, 3B Kk Belx1(61 C),
Bid (58 C), Bad (65 °C), Bel-w (65 C), Bax
(55 %), PUMA (55 °C), Bak (55 °C), GAPDH
(58 °C )45 5,72 CHEAH 45 5,30 PMEIF ;72 °C IE fifp
8 min PCR j= ¥ 25 2. 0% 3 Bl 58 12 i Uk , 358 I A%



55,5 R E I S AW A S K562 g i1

ASCHA B BBOCHC T ARURIUDG B2 (ELAR o d AR A b, DA S
SNl 5 GAPDH K& [H 2% (9 K B2 A A9 LE (B3R 7R
AN TRIRE A [ F9 AR X

£1 3mA5

EH 3 R

/C

Bel-XL  5'-GTG GAG CTG GGA TGT CAG GTC-3' 61
5'-GCT GGA GTC AGT TTA GTG ATG TGG AA-3’

Bid 5'-ACA AGG CCA TGC TGA TAA TGA CCA AT-3' 58
5’-CAG ATA CAC TCA AGC TGA ACG CAG-3’

Bad 5’-CCA GTG ATC TTC TGC TCC ACA TCC C-3’ 65
5'-CAA CTT AGC ACA GGC ACC CGA GGG-3'

Bel-w 5'-CAG GTT TGA GAC CCG TTT CCG CC-3" 65
5’-GCA CTT GTC CCA CCA AAG GCT ccC-3’

Bax 5'-AAG AAG CTG AGC GAG TGT-3' 55
5'-GGA GGA AGT CCA ATG TC-3’

PUMA 5’-CAG ACT GTG AAT CCT GTG CT-3’ 55
5’-ACA GTA TCT TAC AGG CTG GG-3’

Bak 5’-AGA GCT GTC TGA ACT CAC GT-3’ 55
5'-TTA CAC TGT GCC AGA GCC AT-3'

GAPDH 5'-ACCACAGTCCATGCCATCAC-3' 57

5'-TCCACCACCCTGTTGCTGTA-3’

2.5 4HfEN B IEPEA(ROS) M finfEfL 1.0 x
10° A4 T 96 FLE% 3R AR b, 5 A5 41 25 043 0 m A
AL A T E 0.2,0.3,0.4,0.5 mg- L7,
BAWER 6 NE AL, F 37 C,5%CO, KiF= 46 1
752 ho I AW i 30 wmol-L ™" DCFHDA , &K 1>

200 pL,37 CHEE 30 min J5, PBS ik, % & I K
485 nm, &G 535 nm WS E, A DCF %
JEAE/SRB FE G AH x 100% 1 4 4 i ROS AHXT & 4t
2.6 MR R (GSH) A L1, 0 x
10° A4 T 96 FLIS AR K5 A 4125 043 590 I A
25 FL K e 4 24 9 A ) m A #% FL e G 2 o R
0.2,0.3,0.4,0.5 mg-L~" S kEXK 6 MES, &
F 37 C,5%CO, FEFEFREFE 2 h, & L1 3%, PBS #f
Ve, IMAZLHEE S wmol - L™ CMFDA |, 444 F 4y 200

pl, T 37 C /2 30 min, PBS Wik 2 ¥k, 76 U G
K522 nm, B HFEHAC 595 nm BEAR AL 53 A 5¢ Ot 5k
B SN GSH /9 % i .
2.7 WA E A SR 3 AP T E L 3
ULt K B R AT L ) e 2 22 5 L8, BL P < 0. 05
hEFHAAGEE L,
3 HR
3.1 EEERXN KS62 M A KMEIEN ERER
YEJ KS62 4iififg 48 h J5 , 58 B0 3 X5 1% 40 g i) A= KK
il S5 B e %) 15 O T HG A0, 2 B )k B (1C5,) Ay
0.31 mg-L™", W2,

F2 HEERN K2 MEMERKMBER(x£5,n=3)

21 71 AV /mg - 17 il /%

Xt R 0 -

s 22 0.1 26.43 +0.57"
0.2 37.11 £1.87"
0.4 70.03 £1.04"
0.8 81.90 +1.83%
1.6 85.10 +1.51%

TS x TR A P <0.05, P P<0.01(£3~4 ),

3.2 SREZESEST KSE2 4T Al 1 R,
Z AT K562 4ifig 48 h J5, 0.01% DMSO X Be 2H 41 fy
Fil) DNA Ry 8 e 35 51 9 % (A-1) 50.2,0.3 mg- L~
SRR AR TR A0 A N AT D B0 Tk G i) v (a0
(B-I,C-1),0.4,0.5 mg-L~" 5 5 Z Qb HRA , 4% Yo €0 )i 1)
BRI ERR/NE Y B7 R NIE - FAN SR 4 L URA R 1R/ A NS )
(D-L,E-I),

Hoechst 4t 025 H 5 7~ ,0. 01% DMSO i 8 28 41
LR85 , Hoechst 4 52 41 5 85 44,5 56 (A-11 ) 5
0.2,0.3 mg- L ™" 2850 3¢ b P 21 40 g A% nT 0k Yo 30
(R ¢ 56 (B-T,C-11);0.4,0.5 mg- L' 480 %
ALFRZE A A R ISR A PR TR A AR B R AT M gR

A-1,A-T.0.01% DMSO b3 2 ;B-1 ,B-1.0.2 mg-L ™" S8 2 AL F02 ;C-1 ,C-1. 0.3 mg-L ' £6 R L 4b 4] ;
D-1,D-11.0.4 mg-L ™" 4B 2 L ;E- [ ,E-11.0.5 mg-L " 4R Z4bF 4
E 1 AO/EB (%) %1 Hoechst 33258 (74 ) MEBHMEAT TS

- 223 -



519 555 13 )
2013 7 H

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 19, No. 13
Jul. ,2013

B, Mo A% 9 dn B gt BTk AR REEAE R IR &%,
R 4 (D-1L,E-11) .

3.3 I oA G mRNA SRk
FH K562 41 At 48 h J5, {2 8 7= % 11 Bid. Bad . Bak

x®3

ER R

PUMA \Bax [ mRNA &3k w2 39 I, i 1 94 - & A
Bel-w 1 Bel-xL /1§ mRNA % ik 8] & F 98, W& 2
(AB), %3,

BT EE mRNA REEXREME(x+s5,n=3)

PP mRNA A Rk &

N

0 0.2/mg-L~"

0.3/mg-L " 0.4/mg-L ! 0.5/mg-L~"

Bid 14.
Bel-w 60.
Bad 35. 33 +1.14

Bak .20 +0.05 2.09 +0. 15%
PUMA .78 20. 15 6.10 0. 13
1
5

13 +1.31%
77 +1.21Y

63 £1.01 30.
96 £1.35 57.
20 £1.31 36.

.74 £0. 11

Bel-x1 .94 +0.

19.93 + 1. 41 20.
59.3 £1.57 51.
50.40 +0.78" 64.

94 +0. 40 21.
07 £1.01% 13.
30 £1.31% 65.67 £1.06%
8.93 +0. 11 10. 80 =0. 24> 9.95+0.23

6.41 20. 16 7.73 0. 12 6.70 =0. 16
1
1

17 +0. 38"
30 £0.75

1.67 £0.08 1.25 +0.09% .63 £0.15%

5.99 0. 13" 5.17 £0.20% .36 +£0.09

A Shikonon / mg .L!
0.2 0.3 0.4

Control

0.5

bid

Bcel-w

Bad

GAPDH

Shikonon / mg .L!
0.2 03 0.4

Control 0.5

Bak

PUMA

Bcel-xL

GAPDH

&2

BT EE mRNA R

3.4 2w EIFES K562 4N ROS 1 GSH & # 1)
Al M LR W E RN, ROS /K 5 K #6
PRSI, TIANMI N GSH 52 v B R IR AIG . W36 4,

*4 EEFEZETEARBIRETHAMA ROS 71 GSH £ =2
T (x+s,n=3)

N ] ROS GSH

PO /mg: L DCF/SRB /e
0 0.95 0. 12 1.79 £0.05
0.2 1.21 £0. 04" 1.48 +0.12"
0.3 1.27 £0. 08" 1.14 £0.11%
0.4 1.37 £0.08% 1.01 0. 16%
0.5 1.52 £0.07% 0.83 £0.05
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4 g

LRI PRI G Y , v X 2R R, an
/N BRI K TR PR JRE S180 B B Ul4 45 ke 41 il £
FU L SE gk PR 5 R K 0 A S K CCL229
20 M0 T, AN [k RE Y 52 B R AR TR, CCL229 4 i
YEA W B TR S R A T
SRR LT MR AR AL 2 — .

AR K562 4 il T 45 s K AL H 48 h, &
PR i 24 9 v R 1 K562 T B 4l 0 &,
g s e o R AR, REFE BN %, E
SRt TR A LR R T A 2
Sri s B S S PN A 1 i B R T S S
BRETH. WU EREZMREERES K562 40/
i .

AR RY, 7R R ES K562 40 i 54
T, Pl 5 40 6 P R TR M T R R R A bR RR
(GSH) & 281/, GSH 728 Ak 15 22 Fh 25 7 41 Jifg
fE T R EE T B RE R RS
5 K562 i T2 1y 2o 72 v, 4 M PN I M AR A R R AR
PERETN, GSH 522 ¥ J3 40 0 1k v /b, 3¢ B 01k e &
LR RS KS62 41 M U8 T, HAA /Y75 K L ik
Tt — 2 EoE
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D — AN Vye<e
B K AE 2 R B T I AR AE H B AL A 5%
A BRI T
(l. FEYESZXFE—WMBER, &7 530032;2. JHEFEZB XS, &5 530001)

[(HE]

B B9 OF A UCAE BB B BT AR AR T, O30 20 R LT A AR AR A AL o 75 3% K 90 L SD R BRBEAL 23 b IE

2 BRI R R SCHLIE 410,012 5 gokg ™) A AL # (0. 10,0.05,0. 025 g-kg ™) 7 ik 24, R I 4 o A ml i
P R ST AR E A AL SE R RO g 22 R 1 IR ELELR 25 21 d, IE W A BRI A ig SRR AR AR K o T S g vk 0 E A
IR BAT A Mk, TUNEL J5U07 2 32 K M &) CA3 XM U A I 10 45 3R - 5 1E % 41 U B AL R R 3% 52 36 3 min K
iz 3 s E 50 3 W B B AR (P <0.05 2 P <0.01), ¥ 5 CA3 X # 2 J0 U4 T 40 MO 40 BT 240 M0 R 3 2 25 08 fm (P <
0.01) ; SRRV LA : 3R AR SCRIME 4L A AL B #E T (0. 10,0.05,0. 025 g-kg ™) il ik 4LB™ 5 5 50 3 min /K Fi2 3 i H i
B R E (P<0.05 5 P<0.01), i CA3 DXHHZ 0 JH T 40 i KR PV 40 i 53 B kb (P <0.05) . Zig: &
WAL S B HR B A BUIMAR AR T, AL 7T A S5 45 5T CA3 DX S 2 Se Al ML A T G .
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