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Bl 27, ANZZHE4] K562 4iiffl p38. INK & H L 2484k (P>0.05); p-p38. p-JNK. cleaved Caspase-3 HHiMNKIE
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Effect of MAPK signal transduction pathway on apoptosis of leukemia K562 cells
induced by ginseng polysaccharide
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Abstract: Objective To investigate the mechanisms of the ginseng polysaccharide (GPS) on the apoptosis of leukemia K562 cells.
Methods The K562 cells at logarithmic growth phase were divided into control and GPS groups. The cells in the control group were
normally treated and cells in GPS group were incubated with 0.4 g/L GPS. Flow cytometry and Hoechst 33258 staining were used to
demonstrate the apoptotic changes in the two groups after incubation for 48 h. Gene expression of p38 and JNK were detected by
RT-PCR. The immunofluorescence staining was used to detect the activation of Caspase-3 and expression of p-p38 and p-JNK protein.
The changes of p38, INK, p-p38, p-JNK, and cleaved Caspase-3 protein were detected by Western blotting. Results Compared with
the control group, the apoptosis rate of K562 cells in GPS group was significantly increased (P < 0.05). After the treatment with GPS,
chromatin condensation was observed when the cells were stained by Hochest 33258. The expression of p38 mRNA and JNK mRNA
was obviously increased. The immunofluorescence staining results showed that the expression of p-p38, p-JNK, and cleaved Caspase-3
proteins was significantly increased in GPS group and obviously transferred to the nucleus. The Western blotting results showed that
there was no significant change in total p38 and JNK protein (P < 0.05), but an increasing trend in p-p38, p-JNK, and cleaved Caspase-3
was observed (P < 0.05). Conclusion GPS could induce K562 cell apoptosis and the effect may be achieved through MAPK signal
transduction pathway.
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FHENH TMlumina 45E K 4R E TR LG A 6 A S
Z WA K562 41 1 i (1) 35 DR R0 22 S A Tl
RIS 2 WIS 0 T 40 M52 4S5 % . B
R A e P B RN A QA K562 41 it = AR A1 9
TR LML VE I, & 45 AR O SCRR & 7T 401,
1 ik % 4B % H 4 MAPK {5 55 Sl i % 3L
NV S O . ARSEIR IR NS Z R K562 4
Jfl MAPKs 18 % (1 = 222 40 J i 124> 7 p38. INK
I3 IERIR LR A E G2 p-p38.p-INK /K
AR, 5 LE R A N2 22 B 995 40
B ARG TR, O TR AR )R YT 1 I
(I RAR BT IR 25 P A S 0 A A
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1.1 AR5

NS LR O 3 mg/mL), PG54
PPNV IR A, fib5 20071201, FHELL RPMI 1640
BE R BT 75 R, DRI PR B

RPMI 1640 55755, SE[H Gibgo An]; /ML
H, PUMPYEE A 6 fLEEFRM, 2H Falcon 2
w5 Annexin-V XUSEAITE T AR &, B HIEAE
YA, Hoechest 33258, Z = RAMFAWIF T
RPN p38. p-p38 CHIXTZr T i 3.8X 101 INK.
p-INK  CHIXH > 7RS35 0 4.6X10%, 5.4X10),
Santa 237); cleaved Caspase-3 (A /3T it 1.7X
10, Anbo A 7]; ECL & J&ik#%E, Millipore 2 ]
1.2 AL HMF K562 Hpaik

KLY HARAE, (B 10%/NE L5 ) RPMI
1640 FEFRM T R IR, B 2~3 RIALAR.
1.3 X5

CO, k55746, FEIE Forma scientific A ;
BB BOCHSRERMEL, HA Olympus 2
F]; Bio-Rad M450 Jighrill 2 {X . 4800 %Y PCR ¥4
1%, [ Bio-Rad 47”5 FACScan Y3z 40 fuf%,
Z&[E Becton Dickinson A ] .
2 HiE
2.1 REtESF

K562 4Bl 7X 10%/L 35T RPMI 1640 553%
W, 1637 C. 5%CO,. WRIGE N H ML 7%,
2~3 RAAR 1 K.
2.2 Annexin-V X5 20 AR E T

OB A KA K562 dlffufzdh T 6 LIk,
WECE N 1X10°/mL. S2I650 4 2 4. X IR 414
7R NS 2R R R P IMANS

LR, ATTRIRIE N 0.4 g/L. dMIREFE 48 h I, UK
R PTAEITFAM, A E N 1 X 10/mL,
B 1 mL 400898, 1000 r/min 2.0 5 min, £55F
e, 0 RNA B, 37 C/K# 1h, JRAUKHEIIA 0.5
mg/L AL ABE (PI) A Annexin V, A0
Mo K CELIQUEST #AE/3 réi s 1= % .
2.3 Hoechst 33258 44 M40 A T

YU N2 A BRTA] “2.27 T, 15 FF 24 h JE HURE,
PBS JHUE 1 K, IO 4%% 5 HE =i [ 15 min,
PBS &1 2 ¥, I 1 mmol/L Hoechst 33258 i
Yett 15 min, B A, 206 RHE R K 365 nm)
FAEE (X200) giURZ L.
2.4 RT-PCR & K562 ZfAf p38. INK mRNA A
ik

Iy RN AL PR “2.27 i, AR 3 ANEAL.
9% 48 h JGBURE, Trizol 2:42HL RNA, RT-PCR i
M40 p38. INK mRNA [{)3ik. PCR 54741
p38 IEM514: 5°-ACCGTTTCAGTCCATCATTC-3’,
I 51#): 5°-GTCAGCTTCTGGCACTTCAC-3,
774 198 bp: INK 1E[H 5[4 5°-CAAGCAGTTA-
GATGAAAGGGAA-3’, xI5|#): 5°-CAGACGA-
CGATGATGATGGA-3’, 7“4 175 bp; GAPDH IE
W51 4: 5°-ACAGCCTCAAGATCATCAGCA-3’,
KI5 #H): 5°>-TGAGTCCTTCCACGATACCAA-3’,
7=“4) 99 bp. PCR KN LPEE: 94 ‘C. 5 min fif4E )5,
94 ‘C. 30 s, iBkiliJE 58 C. 30s, 72 C LK
20s, & 34 %, WS 28Kk, 72 CHEK 10 min.
25 GERNHRIEN K562 M p-p38. p-JNK.
cleaved Caspase-3 & B R FTIXFAE(L

SYH MNP AL BEE] “2.27 Wi, 48 h JEAHINE
PBS ¥t B0, Dbt N p-p38. p-INK.
cleaved Caspase-3 2 Sl HUAALEAT S DAL o
2.6 Western blotting 453l K562 £HAf p38. p-p38.
JNK. p-JNK. cleaved Caspase-3 B3R

Iy KONALBRIA] “2.27 T, 4r BIAERG IR
24, 48, 72 h WS AN 1X10°4, FREA
ST, Bio-Rad £ mE . B 40 pg Frill & A,
17 SDS-PAGE HiJk, Hi%# % PVDF B, 5%t/
Yk 2~3h, 4 ‘C F5%i p38. INK. p-p38.
p-JNK. cleaved Caspase-3 HUiAHF &%, UL TBST
EYEE MNP E 2 h, SRS 865
ECL WA Bt Bh. BB Irsle ot
JE ST I K
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Bty PP ELEER T ¢ K5
3 #R
3.1 ¥ K562 AT BN

Annexin-V XUSERTIE 7R, 50 IR ELE,
NS ZHH4L K562 4T R W B hn (& 1, &
INANS T K562 4N i 34 5E 10l 4 FH rT i A J
5T K562 4 L H TS .

F1 ASZHEM KS62 MALATHFIE (Xx+s5,n=3)
Table 1 Effect of GPS on apoptosis of KS62 cells (x £ 5,7 =23)

4 p/ (gL AETE /% RIETE /%
paplicl — 420+0.33 2.5440.42
IC =2 0.4 36.47+0.66" 4.774+0.45"

Sxl At *P<0.05

*P < 0.05 vs control group

Hocchst 33258 %6 il whos, X4l
K562 4 i H sk 95 i 2 6 (B 1-A Fi Sk ),
MIAZ I RIS ZME:; NS 2P K562 41
Mukzikaa e 4e . W, ik (B 1-B §ikPis),
IER BRI (L9 g5 R I 1.

e £2

Bl1 ASZHE K562 MAATHIFIE
Fig. 1 Effect of GPS on apoptosis of K562 cells

3.2 X K562 A p38. JNK mRNA Fix8I 00
RT-PCR #5457, %41 K562 41 i p38.
JNK mRNA [1REKFH BT AS 2. 43
LK 2.
3.3 3T K562 ¢fiff p-p38.p-JNK. cleaved Caspase-3
EAREMEMIEIE
BWOCHRILR A BB (X400 WEEAT I, %)
XHRA p-p38 EEAMEMAZ. MR RSk, (HAE
MRz Rk E S B NS ZHE 0.4 g/L fER 41
48 h J&, p-p38 {EMUIE « Jkx ()R IE R W Y
o, JUHAE Az R IE SR vE, WA 3. X

Marker ASZHE S

Marker ANSZH %I

INK
GAPDH

2 ASSHEX K562 ZHAEp38 1 INK mRNA ik AN
Fig. 2 Effects of GPS on expression of p38
and JNK mRNA in K562 cells

41 p-INK [ R EE M AE S, NS 2 H1E R 4 i
48 h )5, p-INK SRIA &= B3N, B+
R RRIE, W 3. XFEALAR WL B R
O YLK cleaved Caspase-3 FHYE4I %, AS%
Bl 2H DA 22 (1 v B G e i) B VR4 A, LI 3.
3.4 3 K562 4 p38. JNK. p-p38. p-JNK X
cleaved Caspase-3 EH FRIERIZ M

Western blotting il W7, 5XTAIAHIL, &
ANZZHE 0.4 g/L 7 5i/EH K562 41 0. 24, 48,
72 h 5, p38. INK fRH LI B4 (P>0.05),
p-p38. p-INK A%, HAEAFH 48 h 5
I (P<<0.05); Caspase-3 Z#ifivGfb,
17X 10% (4, HIHALRLE Bt A2 2 A ]
BT e G . 25 R ILE 4.
4 g

R L TR ST K 2 AT R Al A e (1 K5 o
BEAAGTT, (R IEAN R RNYK,  JEIE AL S
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TP S PR 11 109 A0 S M T ) 7 e R
FRURE ML A MR AR ER e —. NS%
BRI AT I M 4 A, I SR B % R AL
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BeAmI AN T R ThRE, A e R Ldib
IR O (AR B 3 BT

P 4l BB 5 . RIS S S, JRdll
MAPK {558 FME MK REY, HHEPEZ
MAPK Ji 51 5 1M R G Re (1) 5% R 9111, MAPK
I EAT AR S SR = R R A B A5
0 Ja A ) O ok B e PR AT AT MAPK B
( MAPKKK ) 3%, %0 #iE MAPK 4
(MAPKK), #R & FR38 i XUA7 S 4k MAPK
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cleaved Caspase-3 PI Merge

3 AZZHEN K562 4HAE p-p38 (A). p-JNK (B). cleaved Caspase-3 (C) &R RKIZFEMAIF N
Fig. 3 Effects of GPS on expression and locations of p-p38 (A), JNK (B), and cleaved Caspase-3 (C) proteins in K562 cells
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p-INK 5.4x10*
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4x10*

INK 5.4X10
W e — — 4 (5 ]()*

p-p38 - 3.8x10*

B G- e 55X 10

% %

1.0
0.5
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Caspase-3 -—
B-actin —— —— w— )X 10"
3.5 B

_ 30} B24h

S s 48 h

% 20 72h

o L

R 5

=

=

cleaved
Caspase-3

HxIAtE: "P<0.05 “P<0.01
"P<0.05 ""P<0.01 vs control group
B4 ASZHEX K562 4058 p-JNK. JNK. p-p38. p38.
cleaved Caspase-3 EERRIZHIFM (x+s5,n=3)
Fig. 4 Effects of GPS on expression of p-JNK, JNK,
P-P38, p38, and cleaved Caspase-3 in K562

cells(x+s,n=3)
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