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Abstract: Objective To investigate the apoptosis inducing effect of tanshinone ITa( Tan I4) on hu
man acute leukemic K562 cells and its mechanisms. Methods K562 Cells were treated by different concerr
tration of Tan I[A(10—50 Pmol/ L) for 24, 48, and 72 h. The inhibitory rate of the cells was measured by
MTT assay, cell apoptosis was examined by flow cytometry (FCM). Western blotting was used to detect
caspase 3 and poly (ADP-ribose) polymerase (PARP) expression as well as apoptotic modulators, such as
Bax, Bck2, Bak, Bid, and Fas. Results Tan Il4(over 20 Hmol/L) could inhibit the growth and induce
apoptosis in K562 cells in both time and dose dependent manners. FCM Analysis showed that the sub- Gi
cells (apoptotic cells) were gradually increased after treatment by 50 Pmol/L Tan IIa for different hours.
Western blotting showed cleavage of the caspase 3 zymogen protein with the appearance of its 17 000 subr
unit, and a 89 000 subunit cleavage product of ADP-ribose PARP after Tan Ila(over 20 Hmol/L) treat
ment for 48 h. Moreover, activation of caspase3 and PARP was dramatically inhibited by caspase 3
specific inhibitor zDEVD-FM K. Western blotting also revealed that the expression of pro-apoptotic pro-
tein Fas and Bax was upregulated significantly while expression of antrapoptotic protein Bek2 as well as
other pro-apoptotic protein Bak and Bid remained unchanged. Conclision Tan IIs exhibits in vitro antr leuke
mia effect by induction of apoptosis in K562 cells, and activation of caspase 3 as well as upregulation of the expres
sion of pro apoptotic protein Fas and Bax may be one of its significant apoptosis inducing mechanisms.

Key words: tanshinone Ila(Tan Ila); leukemia; K562 cell; apoptosis

©) :2010-04 23

(NCET- 0721) ; (2010B030700006)
(1981—), . ,
* Te: (020) 8252227 Fax: (020) 85253336 E mail: jiajun. 1@ 163. com



% 25 Chinese Traditional and Herbal Drugs 41 10 2010 10

* 1664 -
IT 4 (tanshinone II4) Salvia
miltiorrhiz a Bunge
" Il
-a( TNF-a) (ET)
[3]
, IIa
[4] [5] .
IIa MR2
. MR2 e
14 K562
[7] [8]7
ITa )
NB4
K562 ,
s K362
1
RPMT 1640 Gibco ;
; Bax
Bek2 Bak Bid Fas Caspase 3 PARP (Caspase
3 ) Gibco ITa
(
> 98%)
( ) CO2
(Olympus ) ( ) 96
(Deta, ) FACScan
(Becton Dickinson, )
2
21 ;K562 (
) 10% RPMI
1640 , 37 C 5% CO2
, 1~2 I,
, ITa ,
22 : (MTT)
K562 ,
2x10°/mL, K562
25 mL , 4 mL,
ITa , 10 20 30 40
50 Emol/ mL 96 R
100 HL, ) 6

MTT (5 mg/mL) 10 BL, 4~ 6 h
) , DM SO 100 KL,
5 min R
, 20 min 570 nm ,
630 nm , 4
[ = ( A - A
)/ A x100% ]
23 :
K562 , PBS
2, ,  10%
4 C 24 h ,
PBS 1 , 200 Mg/ mL DNA
RNA | DNA
ModifitL TL 1.00 (M AC)
) Gi ,
2 4 ( Western blotting)
s 48 h 1x 10°
) , Bio- Rad ,
40 ¢ , -
(SD-PAGE) ., ,
5% 3~ 4 h, 4 C Bax

Bcl-2 Bak Bid Fas Caspase3 PARP

B

2 h, DAB
25 : 3 ,
x%s  ,SPSS13.0
3
31 K562 : (
) , 10 Pmol/ L IT
K562 (P> 0 05),20 HmoV/
L )
, 50 Bmol/ L Ta
(P< Q01),
1
32 G1 :
2 , 20 Bmol/ L s K562
10 Emol/ L IIa K562
(P< 0. 01) 3 ,50 tmol/ L A

Gi ( )



P 25 Chinese Traditional and Herbal Drugs 41 10 2010 10 * 1665 -
10 pmol L' FHEI, 3 3 Caspase3 PRAP : Western
100 +20 nmol-L* BEm I} e
230 wmol- L7 A2 I, blotting 20 Hmol/ L
Lmd0 p mol-Lj FHSEH I ex — ?
80 |23 g gol- L A5 Hf;l// . Il 48h , Caspase 3
8 ,/ KE e .
5 60 stk ///, / // - 17 OOO ’
4 L e g
E o} Ve _,/'}// L“” aspase 3 ’
& | SV Caspase 3 , PARP
// 7 // //
w0t K 7 89 000 , Caspase 3
3 /"r/,/{/ﬁ%i—_‘,//:; p
#// 4+  m—— PARP
0
0 24 48 72 ( 4A) K562 Caspase-3
ik #DEVD-FMK (20 Emol/L) lh
% pe 0l 50 Emol/LL ITa 24 48 72 h,
"* P< 001 vs control group Caspase'3 PARP
1 I, K562 (xts, n=6) zDEVD-FMK ( 4B)
Fig. 1 Inhibition of tanshinone II , on growth A HE 1 2 3 4 5
of K562 cells (;i_s, n= 6) - i ; -‘ Pro-caspase-3

e G e W Cospose
100 - —* 10 umol -L* - &H7 I . -

20 umol ‘L FHHI [ ——
. 80| =¢ 30 umol T FRERI WS e e S wwew PARP
& 40 nmol - L FF 2 I,
% o 50 1 mol-I1 ﬂ.,ﬁ}@ﬁHA B 24 h 48 h 72h
E-lé PIyiE: | DEVD
é 40 | Pro-caspase-3
g Caspase-3
< PARP
0 B-actin
t/h A Caspase 3 PRAP I,
B Caspase3 PRAP z DEVD-FMK
2 1Ia K562 (;is, n= 6) 1~ 5 10 20 30 40 50 Hmol/ L I
Fig. 2 Effect of tanshinone Il 4 on apoptosis A- Caspase 3 and PRAP were cleaved by tanshinone I, treat-
of K562 cells (xEs, n= 6) ment B activation of Caspase 3 and PRAP was inhibited

by z EDVD-FMK 1—510, 20, 30, 40, and 50 Fmol/L

o O.

& X3 tanshinone II 4
5 2 o BE 4 8 23
= = A £ 53 | 24h 4 1. K562 Caspase 3
Z 2 - % 2 PRAP

[=} ey o—:

5 B b T 200 75 Fig.4 Expression of Caspase 3 and PRAP of K562 cells

DNA after tanshinone I[ , treatment

.21 Rt 3.4 i 48h :

g S 48h '§ g: 72h Western blotting , 10 Pmol/L

Z = =

3 “ 2 I, 48h
0 50 100 150200 250 0 50 100 150200 250 , 1T 20 Pmol/L
DNA DNA Fas Bax
3 IT A( 50 BmoV/ L) ; ,
K562 G Bid Bak , s
Fig. 3 Sub G, cells ratio of K562 cells treated with 50 Bek2 (5
Hmol/L tanshinone II , for different time 4
( ), 72 h Gi Bel-2
41. 3%, Gi ,Bcl-2

(P< 0. 05)



* 1666 ° W3 35 Chinese Traditional and Herbal Drugs 41 10 2010 10
HE 1 2 3 4 5 20 Pmol/ L
G G IR AR N W O oactin IR K562
W e e Wen e Fas , - -
Gt Gus W S SR aam > 50 Bmol/ L IIa s
S e e eem e FCM : » G
S s W S e e g ( ) ; ,
- OEe W WS s e , Caspase 3 ,
PARP ,
1~ 510 20 30 40 50 HEmol/ L. A
Fas Bax
1—510, 20, 30, 40, and 50 Mmol/ L tanshinone II 4 1
5 I, d48h ’ 8
. . . . . K562 ,
Fig.5 Protein expression of apoptotic modulatory protein
after tanshinone II , treatment for 48 h Fas Bax
) Bax Bak Bid Caspase 3 14 K562
, Bck2 BelX
o Bck2
(1] , ) . HPLC
[ J]- , 2002, 33(10):
, Bel-2 901903
[2] , . [J1
, 2000, 31(4): 304-306
[10-11] Fas [3] s s > B I
a
) [J]- , 2004, 35(1): 6365
[4] Wang X, WeiY, Yuan S, etal. Potential anticancer activity
0 of tanshinone Il s against human breast cancer [ J|- Int J
e Fas Cancer, 2005, 116(4): 799 807
[5] Yuan S L, WeiY Q, Wang X J, etal. Growth inhibition and
K562
apoptosis induction of tanshinone Il 4 on human hepatocellr
Caspases N lar carcinoma cells [J]. World J Gastroenterol, 2004, 10
Caspases (10): 2024-2028
P : [6] : : : I
Caspases MR2 [J]- : . 2009,
40(5): 812-816
’ ’ [7] , , . s
Caspases, Caspases []]. , 2010, 33(2):
« » 9194.
’ ’ [8] LiuJJ, LiuPQ, Lin DJ, et al. Induction of apoptosis and
pop
Caspas es 14 s inhibition of cell adhesive and invasive effects by tanshinone
Iy in acute promyelocytic leukemia cells in vitro [J]. J
Caspase3  Caspase3 Biomed Sci, 2006, 13(12): 813 823
17 000 , [9] Heiser D, Labi V, Erlacher M, etal. The Bck2 protein fa
mily and its rolein the development of neoplastic disease[]J].
Caspases (CAD), CAD Exp Gerontol, 2004, 39(10): 1125 1135
DNA [10] Capitani N, Baldari CT. The Bet 2 family as a rational target
2
for the treatment of B cell chronic lymphocytic leuk aemia
[J]. Curr Med Chem, 2010, 17(9): 80F 811.
Caspase 3 , , [11] ) ) . K562
[J]- , 2007, 38(11): 16771681
s [12] > > s
Caspases [13] K562 Fas sFas FasL [J1- N
2007, 38(3): 418420
K562 , [13] Schimmer A D. Induction of apoptosis in lymphoid and mye

15 K562

430-436

loid leuk emia [J]. Curr Oncol Rep , 2006, 8(6):



