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EAARIER BFRIL B (P <0.05) 5 RESHIVLEE om MG R, S e (0 BB AR 28, SR AU O, P AR G 8 T 4
BTN BB Ry, GEFT K562 AL, p53-p21-Rb, pl6-Rb {5 5 Sl i 7 Ho 2 45 vl 224 A

ES 40l

AU BE 2 S 0 M 2P0 i HBHRE R,
TR A T A5 5 LS T 20 AR T
GV BT IR A A R TR e
1R BRI P R 6 2 T T o 2 S A
SELTIFAORES . R A0 S T T 0 3
SR AL TACR: R 25T 2 )
B, BRI TV ST R 0 L7 25
AT SIRAN R L . NS RN A
S RFIE AR A 25 XU
(R TERFEUESE , N2 R HF Re, AT AE 283 1
TN ) R AN TR T
(RIS . AR AS AT Re, 5 AL
HUFERIEHERE L BA B, 1 T 48
LA SR A R ARSI
LR R TS E B
1 b

K562 21 bk 4 6 P B 2 A 0 B B 2

[fHEHS] 20110823011

[(EL£WHE] ERAKFEEETE (30973818) s R TR H A
Rlef 34 5 15 H (CSTC, 2009BA5038)

[EEEE] " B0, 202, 1A 200, RS M T
A2 F5T , Tel . (023)68485968 , E-mail : ypwangeq@ yahoo. cn
[1EEE] gL, W LB A, Tel: (021)25078875, E-mail:

csz. chn@ gmail. com

- 2424 -

NS HBAT Rg, 5 AL ; KS62 4 bk ; 41 i &

W, NZR2F Rg, W A & MR A BRA R (4l
98.6% ), i RPMI-1640 5 F= Wit w1 g - L™
MV, 1ot UE R TR . RPMI-1640 15 737 5L [ 36 [E
GIBCO 72~ &), ity 4F 1l 3% W L W U 2= 55 2 A .
MTT L8 52560 40 S A db st P A2 &0 B
HARABRA 7. 3= &M G- FL T I (SA-B-
Gal) 4 83X 7 & W A 32 [& Cell Signaling 2\ F]
RT-PCR #H 3¢50 g § TAKARA A #], 5| ¥ M &
1 Sangon 8 ] 5 B .

2 Jiik

2.1 ZEMEFE ¥ K562 4HffkkiER T8 10% Jia
2 L7 () RPMI-1640 3532k & v, B F 37 °C,5%
CO, , Mo FI B P BT R Al TP a5 9%, B 2 d TR A
ML3E TR

2.2 MTT Heascss  BOSEUE K I K562 41
P20 YR, TR A AT R 1 x 10 /L, A
T 10% 4 135 1 RPMI-1640 353215 5%, DAL
200 wL #ZF0F 96 FLAR , ¥ 7 HA 15 3% Wi JC 40 il
(2SN IRZL, F T HE R IR . DL R 0 (X
HA41),5,10,20,40,80 pmol - L™' i A S 1T Rg,
YEHIT K562 4 it , B 201525 4 N2 AL, 23 i AE H
24,48 72 h,570 nm P AT AR L 5 B G
RIS 5 25 FL Ao AN R = 1 - (Agp/
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2.3 4Afa RSB SEERZH Ak TR R 20
pmol + L' AZ 1T R, MEMH 48 h 1Y K562 4 il , Xf
HRZH B A7 48 ho 43R 2 40, 70% &1
fE, Pl 4¢ff 30 min, FACS Vantage SE i 2 2 i
¥ ( Becton Dickinson, USA) & il fifll £k, P4 BE 2¢ Yt 5
J& , Cell Quest Pro 3-H7 41 il J& A 224k

2.4 SA-B-Gal JettopHr 43 iU X B4 K S 0
24 (20 pmol - Lflj\%%%jé: Rg, NEFH 48 h) 14 K562
A1 x 10° 4>, Pk 2 Yk, B2 40 15 min; PR %
3G 1 mL,37 C L fRide CO 0L th i, ¥k
BRSO, A8 A ECN 1 x 10° 4,
PR BT Bk o BEoKIR e BEAILTH 2 400 21 i 5
THE P B %

2.5 RT-PCR #:0l| p53,p21,pl6, Rb I A (1) Fik
FBORT e 2 R0 S 6 2H 48 A RINA. il 42 3250 6 12 B
RNA, FiE RIS T RT-PCR, B 1 pg RNA FEA
TE 20 pL 2 0y A ZR o i A7 0 i s OB . B2 pl
¢DNA, - F##51% (10 nmol - L™')2 pL, Taq i
0.25 pL F 50 pL {2 shifkds PCR BT, 2 R4 AF -
94 CHIZEPE 5 min,94 CARPE 20 5,58 CiE k 20 s,
72 CHEfH 15 s, 330 MEFF, HUS pL PCR =45
B 1. 5% IR ZWE ) B BEEE I T HL UK, B LR &
G2 REAH T T K BEAEL, AN R34 79 5 N 210 TUE
HATHE T, ST R p53 BlES I 5 -
TTTGAGGTGCGTGTTTGTGC-3', FiiF &l 4 5'-ACT-
TCAGGTGGCTGGAGTGAG-3", ¥ 4 K B 2 304 bp;
p21 B4 5'-CCCGTGAGCGATGGAACTT-3' | R
B ¥ 5'-GAAATCTGTCATGCTGGTCTGC-3", 4 44
A B~ 317 bp; pl6 L {iF 51 ¥ 5'-CAACGCAC-
CGAATAGTTACG-3", F % 51 ¥ 5'-GGGATGTCT-
GAGGGACCTTC-3' 444 K- Bt >4 351 bp; Rb 15|
¥ 5'-CTTTGTGAACGCCTTCTGTCTG-3', F W 5| ¥
5'-TTCGAGGAATGTGAGGTATTGG-3", 4 $# H- Bf Ky
370 bp;B-actin {5 ¥ 5'-TGACGTGGACATCCG-
CAAAG-3', T iF 21 ¥ 5'-CTGGAAGGTGGA-
CAGCGAGG-3', ¥4 A Bt A 205 bp.,

2.6 MAZEMIILEE  BUSCER AL X REZH AR 1 x
10°4>,4 CEAMFT 2. 5% 1% ZRESCE EAML 6 h,1%
VU AR S B2 2 b, CEEE IR A L
VIR, B R R4 A A R A L - e £, H-600 78U 375 5
HL L EETT A

2.7 Giitteardr o 11 SPSS 14. 0 b wEE s AT

Beit2 40T, TR ORIL, & +5 5%, 4 H] LU BERFH ¢
K, P <0.05 h2: G502 ¢E Lo

3 45

3.1 A B Rg, X K562 41 i iy 4 54 1 VE
NS BH Rg, 5 —EWEILHE N (0 ~20 wmol -
L)%t K562 4k si A g m i vE . If
5525 W/ AR (] R 32 B B 2 AEAH DG, DL 20 pumol
o LTV BT 48 h k2 B MY SR K A A R
(K1),
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Fig. 1 Effect of Rg, on proliferation of K562 cells in vitro

3.2 Bt Re, 4 K562 4101515 10 o

SRS HRLLA L, SR AR (20 ol - LT A AT
Re, )24 h 5 40HLOT S BELHE T Go/M I, A S
Rg AL 7H 24,48,72 h Ji5 S WA A 7> REEAEE
SR G/ M AN FT 5 T AL 5075
(P<0.05,/82).
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Fig. 2 Effect of Rg,on cell cycle disposition of K562 cells

3.3 ZHF Rg, % K562 4ifl SA-B-Gal Je(afy 52

%R AH H, 20 pmol - L™' A S AT Re, /EH
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Fig. 3 Effect of Rg, on SA-B-Gal staining of K562 cells
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Fig. 4 Effect of Rg,on expression of senescence related gene in

K562 cells
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Fig.5  Ultrastructure characteristics of Rg, on senescence of

K562 cells
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PRANEGEAT TR AEHT, AZERE 20 pmol - L™
PRI 48 h Dy dip o o 0 HL i 1 240 8 P E 23R
I, 38 3 Y A ARG 0 40 e 30 03 A R B, NS
T Rg, BEA 2 iF K562 41l g 22 3 G,/ M 1 BEL ¥ .
SA-B-Gal et S5 R L UM 2N IA PN A 2 1Y) 56
HeEbRIET 2 pH o 6 BiF SA-B-Gal k91
SR, U 2 I E A S RS AR SR MR B S 1
H R, /1] K562 4ii )5 SA-B-Gal Je (0 FH 1 5 (2%
B BN NS AT R, A7 I 75 1 009 240 1 5 2 1Y
YEM o p33-p21 J& — 2% H B 14 240 Jf0 3 52 A O3l 1%
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MG B2 ) P 3 2 1 () 22 70 L9875 5 19 4 DNA
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W E A S — R A MR S
e 3 2 p16-Rb, 208 B I A 5 2 AT U A 2
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T 2RI TR, SR B A Gy A G, Y]
RS W B PR LB, NS BAT R
PEHT K562 40 il )5 5 & A G & 4] pS3, p21, pl6, Rb
IR T IRAL, WP RIS AT Re M T HE
LEBS EReE S ST il et G IS SN Rl 2 SRS
2 IENRE N AL S PTG R AR RIS R 1%
BFPASE R B30 A, 5 2 (0 R () SR A 4 A [ R
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S ML KS62 4 i bk 52 Bl 2 U, ;X ml fig 5
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Experimental study on human leukemia cell line K562
senescence induced by ginsenoside Rg,

CAI Shizhong, ZHOU Yue, LIU Jun, LIU Dianfeng, JIANG Rong, WANG Yaping "
( Department of Histology and Embryology, Institute of Stem Cell and Tissue Engineering, Chongqing
Medical University, Chongging 400016, China)

[ Abstract] Objective: To observe the effect and mechanism of ginsenoside Rg, in inducing senescence human leukemia K562
cell line. Method: Proliferation of K562 cell line induced by Rg, was detected by MTT colorimetric test for the purpose to screen opti-
mal active concentration and time (20 pmol + L™", 48 h). Tmpact of Rg, on cell cycle was analyzed using flow cytometry. The per-
centage of staining positive cells was detected by SA-B-Gal staining. The expressions of senescence-related genes such as pl6, p53,
p21, Rb, were detected by RT-PCR and the changes in ultramicro-morphology were observed by transmission electron microscopy. Re-
sult: Rg, can significantly inhibit the proliferation of K562 cells in vitro and arrest the cells in G,/M phase. The percentage of positive
cells stained by SA-B-Gal was dramatically increased (P <0.05) and the expression of cell senescence-related genes were up-regula-
ted. The observation of ultrastructure showed that cell volume increase, heterochromatin condensation and fragmentation, mitochondrial
volume increase, lysosomes increase in size and number. Conclusion: Rg, can induce the senescence of leukemia cell line K562 and
play an important role in regulating p53-p21-Rb, pl16-Rb cell signaling pathway.

[ Key words] ginsenoside Rg, ; leukemia; K562 cell line; cell senescence
doi:10. 4268/ cjcmm20121616

[RERE KTT]

- 2428 -





