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A2 R R K562 /A02 gifgxt DOX it 5 MR 5E

2 A, BAEL, FRF, TP
(1. ERER A R0 MR 2. B KER K R E 2 b H AR 5 E B 400016)

[# =) 84 .9 AL B BR (Total saponins panax ginseng, TSPG) X A£T (1 I %57 25 408 2= K562 /A02 T 25 80 K /E F
Blflo % :MTT BWUE TSPG 1E R /G K562/A02 40 Lt B £ (DOX) M2 MU b, AR TSPG RS
K562/A02 408 mdr— | EFE =4 P - gp RAT-EFERE =9 bel - 2 19515, RT — PCR #E#0 TSPG YER G K562/A02 41
mdr— 1 mRNA ik, %R :TSPG GEHR DOX Xf KS62/A02 4ifIAEEHEE R, R R SR EAM %X, TSPGHERG P-gp &
ETHMAEREER(P<0.01),bcl -2 RFTBUTLEEER(P>0.05), TSPG RS K562/A02 40l mdr— 1 mRNA ik
REBEEZR(P<0.01), % :TSPG BESB AW KS62/A02 41 ATTR 25t , PlH FFER T ¥ mdr— | mRNA ik, R8>
P-gpW; 5 bel -2 ERARETHLEEH X,

[X@R] AS 0 emGHIREA,KS62; 25 smdr — 1;bel -2
(PEEBSEZEHHES]) R733.73 [x#k4RiRED) A

(WA HI) 2002~ 0103

Reversing drug resistance of human erythroleukemia cell line

K562/A02 on DOX by total saponings Panax ginseng
WANG Li,et al

(Department of Hematology, College of Clinical Medicine , Chongqing Medical Universitry)

[Abstract]  Objective: To research the effect of total saponins Panax ginseng (TSPG) on the drug resistance of human ery- i
throleukemia drug resistant cell line K562 /A02 and its mechanism. Methods : The sensitivity of TSPG — treated K562 /A02 cells to an- l
ticancer drugs was determined by MTT assay. Immunohistochemistry method was used to measure mdr — 1 gene product P~ gp and
apoptosis regulation gene product bel — 2 expression. RT — PCR technique was used to examine mdr — 1 mRNA expression. Results :
In non — toxic dosages, TSPG strengthened the toxicity effect of doxorubicin on K562/A02 cells, while the reversing effect of TSPG
was related to its concentration. Decrease in P —~ gp expression in K562/A02 cells was marked (P <0.01) after 3 days of TSPG
(150pg/ml)application to K562/A02 cells, but the change in bcl — 2 protein expression was insignificant ( P> O. 05)after 3 days of
TSPG(150pg/ml) treatment. Decrease in mdr — | mRNA expression was significant ( P <0.01)after 24 hours of TSPG(150pg/ml)
treatment. Conclusion : TSPG partly reverses the drug resistance of K562/A02 cells. The main mechanism by which TSPG reverses
the drug resistance of K562/A02 cells is decreasing the expression of mdr— 1 mRNA, which then decreases P — gp, the product of
mdr — 1 mRNA. The relationship between be 1 — 2 protein expression and the mechanism by which TSPG reverses the drug resistance
of K562/A02 cells is not clear.
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B gL . RT - PCR K0 TSPG fE ARG
T} 245 A Y8 A X Fb 77 25 4 ) U, T 29 82 (A mdr
~1 7% P—gp Al mdr — 1 mRNA Fi5/KF, B
WEEEE™Y bel -2 FIRFAKFE NTTFEITAS A
B MDR KA SEHLE

1 #HHEFGE

1.1 H#5EA
ANEL B MR 25 40 B kR KS62/A02 & & B B Rl % 5%
M1 R I R 3243t : P25 & (Doxorubicin) 4 B FARMITALI-
A CARLO ERBA(ITALY) 2} 8 ; TSPG: By H R BB K224 i
B EEY, BERP AR RA, 4 95%, RPMI 1640
BEFRERARRE, T EBRE &R, PCR 514: mdr-1
5" COCATCATTGCAATAGCAGG, 3 GTTCAAACTTCT-
GCTCCTCA, ¥ # ™= 4 157bp; B, — M B E H 5" ACCCC-
CACTGAAAAAGATGA, 3° ATCTTCAAACCTCCATGATG,
P 114bp; B FEA T A TRAFTS M. $ bel -
2 BB (HFEMEAFE) B P - 170 I (JSB-~ 1) R @A hik
PEWEBMEFEY 0T HEBHR RN EH BIO-
RAD, #15:2550; PCR # 3 {X : gene cycler'TM( H &), B4R
ST LM B A R B S CM ~ 2000B.
1.2 mipiEsh
H KS62/A02 it 25 4L 9% T RPMI - 1640 35558 (&
10% JH 4R ILVE , 1p)/ml P E ) ,37C . 5% CO, BRI HEFF 3
~S KB, XXM EL 2 MAHREWMERER, KS62
BUR S E T RPMI - 1640 £ F W (& 10% /N F I )
M,37C ,5%C0O, FEFARETR 2 -4 R
1.3 #HpsianXn
MTT A 40 B R Z5 Ut , 77 3 5 I8 STk M
Bt . 22 FR B A 2R W BN B, 0 A i B R
BN, IR AL AL, LI ERBEIIRSRE MAN &, ITE
[C50 X408, R T TS H| 1CS0 B, T2 = IC50A/
ICSOC, i B4 = ICS0A/1CS0B, H &t Wi % Z = (ICS0A -
IC50B) /( ICSO0A — IC50C), A: K562/A02, B: K562/A02
(TSPG),C:K562,
1.4 %Ak
TSPG Xt K562/A02 4l bel -2 EH.P- EE O XRZE
M, FESE KN &, MERHE. SRAEDS: LA
AR 2 BN B URLR E @O FAtE , R F @B, 1R
BECRE T AL 5+ FERERE), P+ + (FiEay
fa),58+ + + (FEFARE, ERHICRE A B NME) , it
01000 AT, B BRI ATUIS S R .
1.5 RT-PCR##® mdr— 1 mRNA £ K-F
B B0 K B8 KS62/A02 40 i 43 B X FE 46 3 36 46
(TSPG ¥EH4H), ER 3 1K,37C .5%CO, BEFHIEFE 24h, R

F Tripure it IZBUE RNA, %% 7 & B cDNA, # F 5| &4
#HT PCR ¥ #:1 D3 94C S min; 30 DIF3F: 94T
1min,55C 1 min,72TC 2min;1 MEH: 72T 10 min, 3%
REFRAE RS LUK, 70V B YK 30min. BT PTIL 53 ¥ & S 6
FEME,AXRAEEE /AN BAEEELERR
mdr— 1 mRNA FiAK¥E,
1.6 #itsam

SRR EST, HLRR EMER, ? REREFE,
F SAS6. 12 440 3, K B /K HE «=0.05,

2.1 TSPG *t KS62/A02 %8 it & H. 4% %) 45 F)

TSPG ¥ B 43518 50ug/ml ., 100pg/ml. 150pg/
ml Bf XF KS562/A02 40 i3 JC B & # &) /E A (P >
0.05). 150pg/ml # TSPG X KS62/A02 48 3
BH2.82% , % TSPG HE X 5 200pg/ml BF ) i
RH13.31% (P<0.05), H, ¥ TSPG 150pg/
ml WA THENEFR, T T —PLHK.

2.2 TSPG 2t KS562/A02 #a it e4 i #645 A

TSPG % & 4+ %25 SOpg/ml, 100pg/ml, 150pg/
ml, 5% KS62/A02 4%t DOX F it 24 /F F BE ok B
T, 5 DOX WREEHAHRX, DOX HE KT
20pg/ml B X 40 M T I /E R SR E IEMH R, T
20pg/ml BHA B E , WIS F 45pg/ml B #) 7
AR (F 1), KS62/7A02 #) ICS0 1A H. K562
B B, TSPG ERIG AR T B, 5 E i
*, A8 KS62/A02 40 i i 2545 5N 49. 83
fE(F 2).

WAL R EEE TSPG ¥ B /Y 35 in i 3%
TSPG150pg/ml By B, 20 4.67 1. B MK F
HATIH— LR,

2.3 TSPG F KS62/A02 48 P — gp.bel -2 & &
Rk &G ¥ i

K562 4/l P — gp BB, KS62/A02 4 a0
TSPG 150pg/ml #EF 3 K KS62/A02 41fEH¥1H P
- gp ik, TSPG 150pg/ml fEH 3 KJg P—gp ik
FHM R RRR, FERIVAMAMEOE £, a T
MBS, 5 KS62/AR HIL R A B ELER(P=
0.0001) .

K562 /A02 40 bel —2 FikPHME, TSPG
150pg/ml Y6 3 KJG bel —2 FEHAMEBERK, 5
K562/A02 tHH R L B EHEZ R (P >0.05).
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£ 1 FREXKE TSPG 5 DOX 3 K562/A02 AR HPHIZE (%)
DOX # /& (pg/ml) ) 0.1 1 10 20 45
K562 4H 0 40.09 86.80 87.34 96. 50 97.40
K562 /A02 # 0 0.50 7.75 44.10 89.99 93.02
TSPG50pug/ml fE FI4H 0 0.40 12.55 67.14 94.29 94.10
TSPG100ug/ml fEFA4 " 0.28 0.60 17.28 66.88 92.25 98.81
TSPG150pg/ml YEF4L "~ 2.8 13.45 40.64 77.00 92.65 96.51
LT RS KS62/ 02 LB A R EERF(P<0.05)
£ 2 TSPG 3 K562/A02 B A MM S ER
K562 /A02 K562 /A02 K562 7A02
K562 K562 /A02 ,
(TSPGSOpg/ml)  ( TSPG100ug/ml) ( TSPG150pg/ml)
IC50 (pg/ml) 0.120 5.980 4.138 3.248 1.281
WA 1.45 1.84 4.67
FH X (% ) 31.43 46.63 80.19
2.4 TSPG # K562/A02 %8 8 mdr — | mRNA %% MEE EXSEMHTE20RRG,P-gp HBRER
& %5 v Ko HP—gp BN CsA fil VRP B &34 i 7% i}

RT-PCR&RmME 1 @ IEBRINELE. G
FIRLWAEEME, BT H T8 mRNA E&1H.
XTEELH 6. 14, TSPG150pug/ml 20 2.08, 53¢ B4 L
BEREER(P<0.01).

1,3 # :mdr— 1 mRNA

2,4 # R4 B - MERE A PR (3 — microglobin)

1,2 EEH 4 : TSPG150pg/ml(treated group: TSPG150pg/ml)
3,4 X HB£H K562 /A02 M F (control group: K§62/7A02 Cell

M £5 #E (marker)

line)
Bl RT-PCR&ER

303 i

K562/A02 it 25 40 i & ©- 2 P Bl 28 2% LA ok O s
FEEE X K562 T K H11E FIMiERBH—#% %
MG MIRA P E R REECA 96 &, X H At
E RGN H TR A RABREASRGR
X 25, mXFIE MDR 254 40 Ara - C A KW 24
o K562/A02 MMM 2545 S &2 P-gp RIXHE

2L IR X AR R AT BEFAE P~ gp LAAP I TR 25 4L
&1, © 4 B 7% 3% B 45 48 i B A 7 (CCB) % MDR &
WAL CCB MG R E 5 MDR i #1E
FAXME. TSPG5 P-gp M VRPEZRAR
EARG S E GRS, B, EHL P-gp X
A EEYLR A ZH T AR, £i#1T TSPG 3
BRI R BEEER, LE kM, K562/A02
5 K562 MBS EILHE X A, K562/A02 H
A - ERMEEEY AR RRREEEME
TME . K562/A02 AREFREEHE, Z& B
OB MES W, KPR H K562/7A02 1%y 3
BEMMEERZMEEN 49 5, 5 XHREEREK
K, AHalGERE R : (DB 25t E K E AR (2) K
W AN, SCHRIRGE ROR A PHITAR 8 AR, &
BE3L R MTT 85 :(3)K562 RIEA R, £ R KB A
AEGEENMRYBYOERE, AHEME. &
REY, LENE T, TSPG #1435 F E £ X K562/
A02 R A B EAE H , BEE TSPG B3 m , %6 ¥ 4E
R hn, WX K562 AT B AR fE A, &8 TSPG &
AT KS562/A02 40 ML AT 25 M .
EHMAMEENHERR (DBEFEEERH
ZWe:P - gp . MDR #% & A (MRP) JHir 25 & B
(LRP) L A% 5Tt 25 % 5 (BCRP) % A § # MDR;
C)Er FULH 5 H B F B Z 5 (GSH/GST)
RS Fh A EE 2(TOPO 1 )it T [&; (3) 4
B T2 MW H, bel - 2 4§18, — &AW MDR
EENHSIEY, HH,P-gp + F 8 MDR £ i1
REMIR L5 L EHH D, P—gp B mdr-

ST TN TR .
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1 KB, BRTHEN mdr — | REREFEN
mRNA K FEMEHKFHTT. APRRAH KA
R P-gp BHERX R, 4 R B8 : K562 40
P—gp FERWMAK, M K562/A02 481 P — gp FHH:
RRE, X 54 WMk SELS— % A
TSPGIS0ug/ml YEFH 72h, K562/A02 4iffl P — gp %
IKFHMERRRE TR, $2/8 TSPG Wi 25 @t i
mdr— 1 ZF Y P-gp LA, KA RT - PCR
BRI mdr — 1 mRNA ik, &8 878 K562/A02
40H mdr — 1 mRNA FikHH, TSPG 150pg/ml /£
A 24h K562/A02 48 mdr — 1 mRNA &>, RT
~PCR 5@ A fbss R —5, £ TSPG # ¥
K562/A02 BT 29011, 21t T 78 mdr — 1 mRNA
TR, Y P — gp BB, B EUR 25 40
SRR 25 9 S0 HE v 2L, DT 58S 4 A veg 2 g Xt e
JE A IR

ZMAESH5REMERMHTIHE MDR £
BRIz — R ECBERAMABEEER Bl -2
A FRE™Y), Bl -2 ZEFE& YA B 400 E 5%
POBSE N K, BIEM Bd -2 T 184 k.
Hr ) bel— 2 22— 26Kda W EBFE 0 F, ELIE
FEE, bel—2 5 BRI 25H K, bel —2 KL 2
" P T 25 AR AR T 25 60 EEALHIO) £ R f
HA1S MK L A 1 MRS P bl — 2 B Rk, Bl -
2 5UAEKRR B P INAE AR E, 32821 H 48
TR HFE T, AT B G i K2, BN
K8, Bel — 2 R AT LLE K4 0 /) BB AR T8 3
Bel — 2 FH B E5 NBEAR 1 P39 Fosk 5985 4 g 78
B AKN TR FHSE T tugeBs Ik B AEK
AT 2 TCH M ¢ — myc ZEN F R FILA
FIFET, A B K MRS E S BB T,
Bel — 2 AT #0434 b0 £ 40 B A2 9 A 12, G Bel - 2
FOREARR A RSB E g ENY, A
REEREH TSPG X K562/A02 4T bel —2 HH
FiEFAHERE LB EFm, #2710 TSPG 5 K562/
A02 4N BT R i 25 S R 1t T bel -2
BHRELAW . X—ZRHFARERTE TSPG R
HAE RS K562/A02 BRI T- T, KK bel —
2 RES54AT AR —&KiR?E, TSPG 2 &#
S HARZ 0 P53 c— myc A RAE T, WFE
EHITHKLR .

HATE R LM 25 LA 185 MDR fEf] . #
AT3%%% MDR BF 9% 0 5 25 K #0575 45 i 18 PR 1 0%

FEEHRT P-gp/r BH MDR WBE/ER, BN
7 N FiJI 2 A HL — 60/VCR 40, 3 77 25 4
Fnet 42 A AL ST 25 W R B 0, 338 5 1R A o T
P-gp XALIIY, Wi E At £ sk
6% MDR fEFIHEAT 7 kst I, & BUS B 9 55
IR E 0 ECBMAS B 2R Rbl 7£ BEL — 7402 48
fxt VCR ks B fE Fl A 2680 VRP % MDR
FIVERE A B B SRS EE MDR (4L 5 308 54 e
RAREE TR X, FIREARI, N RE.
EH LA R A YT 354 %5 MDR
Her. BRMCTT L, B 5B W MDR #9117 ¥,
ABREE & BB TSPG XM 4B A KA 061 1E
i, LERNE T Al K562 /A02 40 iy Xt B 5 % /Y
g, Fofl | BEEERFS I/ IFEAS BT
B RERE L, TR R 40 B SR P A, X IE %
b 1L {22 S FE P 60 3 B 25 490 06 5 A I R B9 O P T
. BRSSPI T LR EHE, 506K
EA IR EERAS I HIEATHI , e K
SR TR0 AR . W B O P R BT P T T

7l

5 ¥ xXx W
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BT H], T3 Te Rik K HRBRBER G RS,
MR BNETF R T B R, 82, AR ERM Te
AL Fra8q22 FiEMF al GE7 £ — & B K K
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R T KRR 1 A 75— 2 0 5 R
o
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