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Inhibitory Effects of Selenium Chiston on the Proliferation of Doxorubicin-resistant K562 Cells and Signal
Pathway of PI-3K/AKkt

DENG Shou-heng, WANG Xian-he, YUAN Xuan-ju, LI Fang, LI Lin-jun, CHEN Ping(Cancer Center, The Affili-
ated People’s Hospital of Hubei University of Medicine, Hubei Shiyan 442000, China)

ABSTRACT OBIJECTIVE: To study the effects of selenium chiston (Sc) on the proliferation of doxorubicin-resistant chronic my-
eloid leukemia cell line (K562/DOX) , and to explore the relationship between this effect and phosphatidylinositol-3-Kinase/Akt
(PI-3K/Akt) signal pathway. METHODS: K562/DOX cells were divided into negative control group, DOX group (50 pg/ml
DOX) and 25, 50, 100, 200, 400 pg/ml Sc groups (50 pug/ml DOX-+relevant concentration of Sc) with each group of 4 bores. Af-
ter treated for 12, 24 and 36 h, MTT method and clone formation test were used to determine the effects of Sc on the proliferation
of cells and calculate reversal multiple. The protein expression of phosphorylation Akt (p-Akt) was detected in DOX group and
100, 200 pg/ml Sc groups for 24 h by western blot. RESULTS: Compared with DOX group, 50, 100, 200 and 400 pg/ml Sc in-
hibited the proliferation of cells significantly (P<<0.05 or P<<0.01), which was positively associated with concentration and time;
the reversal multiple of cells in 25, 50, 100, 200 and 400 pg/ml Sc groups were 1.11, 1.57, 1.68, 2.09 and 2.51, respectively.
The protein expression of p-Akt was down-regulated by Sc significantly (P<<0.01). CONCLUSIONS: Sc could inhibit the prolifera-
tion of K562/DOX cells and reverse multidrug resistance by inhibiting PI-3K/Akt signal pathway.
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iy £ ML XA 7 24 A 22 2 i 24 2 S B R ) 2
SR AR, AMTTRISEX —XEREAT TR, 325
RIAR I EA 25 T FOREE NG ST 45 . AERLIFAR AR

IR T AR D IR 6 A LA, BAT AL
AERRE AR IFITRRLE fh2 A 02 rp R TR e, AE 7™ ik S A
FR RE AR S 73 ik 245 8 2 i % A 9 7 24 00 ) SR 00 i 7]

B R AP IR Z L 25  (R h THEE R AR e
P22, SEBr TP RCRIF AN B . TR RNG T LA TR 2 9t
DNA FEFEAR )7 RCRASRERF A SF IR, DT HGl RIS FH 3%
B A4l 7e MR R T RN S WA PR TERR PEZAF T, LUR &

A SEGIUE WAL AT Ik 4 BT B I H (No.QIX2008-6) ; Bl FH
P27 B A4 e B 5 H (No.2008QDJ1)

* A2 WL WRSE T OB 2 HEAE L LT £ 0719-8637939,
E-mail : dshblue@163.com

#IREVES  FARGEIN, 2002, S A R0l . W5 1) el
GBI, G 0719-8637939, E-mail : yychenping@163.com

TEZD; 20134555 24 4555 29 1]

o B AR VE T A SCRT A T 1 BIFSR -
1 #
1.1 =8

BMP 5] & A2 B H#5% ( H A Olympus 22 /) ) ; Mod 550 %!
4 H bR (€[5 Bio-Rad A H) ) .
1.2 #HER5KH

AT IR (A B Al 2 2R G al, $iE45-: 100601-201016, fil§ 75
H:0.8% ) ; ZZZ /2 (Doxorubicin, DOX) 1 &F F M A& (Wi VLI
EZD B A BN H) L 51 090606, B1A% 4537 10 mg) ; MTT .
3L 27 2 22 (32 [ Sigma /A A 5 IR Th 22 24 18- I3 2 IR R 119

China Pharmacy 2013 Vol. 24 No.29 - 2707 -



iff (p-Akt) £ v LR K — i (36 Santa Cruz/A #) o
1.3 #4ifm

R P 41 A 13 (CML) it DOX 4 it #k (K562/DOX)
Wy 17 P ] 2 Bl B R R VR B 5 T
2 FHik
2.1 “pmEEsE

K562/DOX 413537 T4 10% fR2E M3 . 100 wml 52 |
100 w/mlHERZ H AN 2 wml B2 BEER RPMI 1640 55553, 785
FARZ AL TR HRIE 0.6 ug/ml i DOX LALER L2451k,
T37 C AEANEEE (5% COAM TSR, B 3~4 df#L 11K
2.2 MTT &R H =

ARG B A K J 1 K562/DOX 4 il 1L 4 15 552 1 s T Al 5
10" ml ™" 4 LA BB, B2 R0 96 FLAR, F 37 °C R FIIREE |
5% COL 55 T 5595 12 h, W 4 43 A B %) B 26 (RPMIT 1640
R4 3E) \DOX #H (50 pg/ml DOX) #125.,50,100,200,400 pg/
ml L5 B4 (50 pg/ml DOXHAHN Ve BE BTiAL ST | 45
HANEAL . Ik 228595 12.24.36 h, BFL A
MTT 10 ul, k2285 5% 4 h, 3% L3, A 200 pl — B &
(DMSO) , Bk 570 nm I 1 4b 6% i (OD)(E I 1540
MaPmiil R, RIS 3 UK, A4S AL AN il 2 f 22 I F A
WEEAEH, AN 3 (% ) = (1 —Hfifb 52 S W2 oD {r/BH
Xif BRZH OD fH) < 100 % 3 ¥ 5 A 5 = Al A 5 SR 4 2 B il %/
DOX 44 il .
2.3 REERERNAREETE

Z HESCHRUC 1) o AR B R 35 W2 2,27 T N 45 4 A
12 h AL, 77 L5 IR, R Eh 92 v (PBS) £ 25244, 1 000
r/min 5.0 3 min, FH % 20 % Jifi 4 1078 B9 15 22 W B A 7.0 10°
ml AR, TSR TLINA 1.29% L4 55 5557 5L 1.0
ml 19 24 FLAR A, A A SR 50 l, BRI 4 L.
IRAIEE T 37 C.5%COSEFATIEE 12~14 d, THIEAH2Z
AR T BN M e B A, ST AN LA 2 (DOX e sl il fk e
SR 24 i A 5 B 1 FR A 2 FE B £ < 100% ) o IRBR TR
53R, LA AL ANA TG 2 255
2.4  GEENENE p-Akt BB HIRIE

A5y vk R “2.27 30, B 43k DOX 4H. (50 pg/ml DOX)
H1100.200 pg/ml fif§ fb5¢ R BHAL (50 pwg/ml DOX+AH I iR B Y
AL SEIRME ) VE R 24 h R WAR &AL 400 , PBS 1k 2 1R, 24, &
L WUER B R AR SR . TR A TR AR
e - ) K T o el S 7 e I <R B i . 8717}
ik 1 38 1A 04 Tk g 45 Jie (SDS-PAGE) HAL ¥k Ji 5 I o Ry A
p-Akt Z BEPUA K — i, B, #1188, Quanti Scan BRI T4
FEFI A o LAB-WLEN 8 11 (B-actin) N2, FL 45 4 410 i
p-Akt 2 [ 454 KA 5 p-actin KB 8 HUAA 22 5
25 HitFaE

BB LIx + s 78, W SPSS 17.0 BTk (4 b AT 7 2293
Mre
3 R
3.1 AR RNEERENER

MTT B A6 25 5 5371, DOX 4H %t K562/DOX 4 i iy 41 4]
FERA R, VR 12,24 .36 h Al 563 511k 28.17% . 36.72% .

- 2708 - China Pharmacy 2013 Vol. 24 No. 29

40.14% , Ut I A BEXT DOX 8 SEAFAEMT 25 . 25~400 pg/mlflifk,
FER ML K562/DOX 4t M i 0l £ FH BA 2. % F DOX 41, A
EjHe s A IEAR G . 25.50,100,200,400 pg/ml T4k 7% 5
WHZHAF FH 12 h, X K562/DOX 41 it Y 390 56 45 505 ) 2 1,11,
1.57.1.68.2.09.2.51, i FH Al Ak 5 R R 5 K562/DOX 4l ifl
X} DOX i 24 , % AN 3G 58 7= A= 7 B 2 MG ER . ey
B ZS Al 7R, DOX il Ak o e SRR I, o) 4 i s e T
B BT A I AR A M TS 2R 5 DOX 4 L B B I B AR
(P<<0.058 P<<0.01), JfF 22 —E M EM KR . S AIEFA
FI 0 J 240 6 %) 00 o) 25 DL P 15 45 L0 F 12 s 40 6 0 o 236
WA AR LR 1,

1001 . T
o e N

@12h i § §

80F  D24h * § §
< s6h - N N AN ZN
% % G EIFIEL
= N AN 2N 1N N
£ 00 N ZNZN N 7N
g 10r IN N 7N N N N
N AN NN N N
200N N N N N N
N N N AN 2N N
N N N NN N

0

5 ugml i 50 g/l 100 pg/ml B 200 pg/ml B 400 po/ml 7
ik e e 1 1ok
215

Bl &AEAREREGK562/DOX 4R MH =R
5 DOX 4 Heds: *P<0.05, " *P<0.01
Fig 1 Proliferative inhibitory rate of K562/DOX cells effect-
ed for different time in each group
vs. DOX group: *P<<0.05, " *P<<0.01
®1 HEMEHRH 12 h/EK562/DOX AR HI R B4
FERLR (X ts,n=4)
Tab 1 Proliferative inhibitory rate, reversal multiple, sur-
vival rate of K562/DOX cells effected for 12 h in each group

(x+s,n=4)
2151 i, % AR AT, %
DOX 2 28.17+3.14 7321+3.12
25 pg/mlififbseRIE4]  31.14 £2.87 111 60.16 +4.14*
50 pwo/mliflifbrcRpEL  44.25+4.18" 157  4923+337""
100 wg/mlifLFEIRMEAL  47.52+4.69°° 168  3849+435""

25.62+3.29°"
12.84+1.83""

200 pg/mlAlifbFERIEH  59.16+543"  2.09
400 wo/mlififb7eRpE4L  70.97+9.58* 251

5DOX 4 4. *P<<0.05,**P<<0.01

vs. DOX group: “*P<<0.05, " *P<<0.01
3.2 RN p-AtEBRIEFR

455 R, DOX ZH 240 i 9 p-Akt 25 1 5 v 36 ik R JE LU
70.991 7+ 0.29) , 4Hiif1Z5 100,200 pg/ml Wi fk5ESBHEH 24 h
Jii L ALY p-Akt £ 125 P HUAE 53531 0 (0.498 2 £ 0.24) |
(0.3714+0.33), 5 DOX 4 4L, 100,200 pg/mlfifi fh5¢
ZH AN PN p-Akt 2 1335 B B FAIR (P<<0.01) , B R 14 (42.76 +
2.21)% (6217 +3.44) % . 3 LA p-Akt 8 4 435 11 HL K
FEIULE 2,
4 g

CML & LA B3k (Ph) e A FRAE 4 Z2 08 R T A0 52 1Y
MR ARG . Phye M Z AT 95 Qe afk i c-abl
LR 57T 22 S YL a4 ber JEBRAH E 507, 7721 ber-abl il

HEZG 20134855 24 4555 29



MDA

200 pg/mlfifi 100 pg/mlfiff
s s

B2 3%HK562/DOX4HRE A p-Akt T B RIZHIEXE

Fig 2 Electrophoretogram of the protein expression of p-
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