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[Abstract] Objective To regulate heme oxygenase-1 (HO-1) by the inducer Hemin of HO-1 and inhibitor ZNPP. IX and
combined with adriamycin for reversing the chemotherapeutic drug-resistance mechanism of K562A02 cells so as to provide a new
K562 and K562A02 cells were cultured and
the expression of ber-abl fusion gene in K562A02 cells was detected by fluorescence in situ hybridization (FISH). Then the HO-1

strategy for chemoresistance reversion of chronic myeloid leukemia (CML). Methods

gene expression was respectively regulated by Hemin as the HO-1 inducer and ZNPP as the inhibitor and adriamycin was combined
for treating K562A02 cells with different concentrations. The apoptosis induced by medication was detected by flow cytometry. The
expression levels of drug resistance related gene and apoptosis gene protein were detected by Western blot. Results The positive
cells of ber-abl fusion gene in the K562A02 cells accounted for 94 %. The HO-1 expression was decreased with the adriamycin con-
centration increase after treating cells by adriamycin, the expression levels of drug resistance related genes MDR1, NF-¢kB(P65),
MRP1,Topo Il « and ABCD2 were also decreased;after treating K562A02 cells by single drug and combination of Hemin,ZNPP. IX
and adriamycin,increasing HO-1 expression elevated the expression of drug resistance related genes and decreased the cellular apop-
tosis, while reducing HO-1 expression could decrease the expression of drug resistance related genes and increased cellular apopto-
sis. Conclusion HO-1 can act as a target gene for drug resistance reversion and can make K562A02 cells to regain sensitivity to ad-
riamycin, thus plays a sensitivity-increasing effect.
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1.1 #k  polybrene Iy | Sigma-Aldrich /A ® ., A CML 4i
Makk K562, A CML Tiif i 2% 2% 41 il k. K562A02 fy 5% FH = 2% B
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B e = B i 0+ A0 M B R P 0 SE IR R AT . BT A R T WL
18 IE 25k 28 W), TRIzol 3 ¥ 5 37 & ¥ O 55 6 Invitrogen 24
A= . MTT . DMSO b 38 22 1 RH A B A w7 5. RPMI-
1640 5 3% 3k . B 4 1 75 W A AT M Y 2 75 A B, AnnexinV-
FITC/PLiAH & (FL AW Bactin —HL M — P H 2 = K4E
WIHE ARG . I F-xB(NF-«B) . i fh 5 ¥ i 11 o« Topo Il
o) ABCD2 ,MRP1 J I T-#1 5 %k Al Caspace3.8.9,—Hi 4 H
R HEARGRAR L HO1 —3 Wl At R A
B A B2 H L PCR 519 th iS4 TRA A A .
1.2 Jrik

1.2.1 4fEksss A CML 40 & K562 & K562A02 41 i %
Fefdi A 10 % Ja 4 M35 ,100 U/mL H 2 % & 100 mg/L 4 5
A9 RPMI 1640 ¥ gL, 37 °C.5% CO, 100 % 11 F1 1 )i
CO, B35 MR B B (4~5) X 10° 4~/mL, fif fij4b
T B A K B A AT S

1.2.2  3EIFNA 438 (FISH) ¥ K562A02 40 it /' ber-abl
AR YR Z0 MY, PBS BB 2 YkFFLL 0. 075 mol/L &
LA JHHEE : K BR (3 + DS E 3 W H A, 5k
1 0004~ [A] A 40 Jifd . 1 S 24 585 5 - 16 8] 44 40 Jf ks 2 /s i L
YL 2 40 2 5 4 NIRRT RN 1 40 1 & 2 B A Y
REfES.

1.2.3 TR i BOs 8k KW K562A02 40, 7
MR B 2X10° A /mL. B/ F 6 FLik. B fL 1 mL, [[ ik
B P R4 EHE EIE HO-1 4. 18 5%F I HO-1 4.
Kig% 24 hJ5 ., AU B PBS YE¥ AR 2 Y. A 195 pL An-
nexin V-FITC 55 W R E MM MA 5 oL KEKER V-
FITC, 222, 2 #56HE 10 min, 1 000 r/min &L 5
min, 7 _FIH# - MA 190 pLL Annexin V-FITC 45 & W5 H &
A, A 10 pL BUAL P IE Y i R R TR 5 vk O
Fifl R 3E 47 38 2 200 L ASC ARG 0 A 2P AT S0 3 IR

1.2.4 Western blot #5425 21 40 i, 3R LAl B 2 1
T FEARTR 40 pg BHE .2 10% 1+ Z 5 I MR -
Pk e 358 16 i 7Kk (SDS-PAGE) J5 # % B RE TR 4T 4 E i b, & $F 1A
W P 3 %5 N BT Bractin —Hi (1 ¢ 500) , hi A HO-1 —
FL(1: 1 000),Hbi A MDR1 —#7(1 ¢ 500), H#adii A MRP1 —
Pl : 500) . i A\ Topoll a —HL(1 : 1 000) ., fllPr A ABCD2
—Hi (1 £ 800) , AL A NF-kB —#i (1 : 500) % J& 2 90 min,
Ja TBST P, 23 S A E4T 4 1gG ZHi(1 : 1 000) K EHi i
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IgG —Hi (1 1 000) FE W BF 7 60 min, TBST ¥ 5 H ECL i
FG G, BhEmELELE 3R,

1.2.5 4R dl K b THESE HO-1 76 B 25 2 {2 it
K562A02 i 8 T K ibf % i 24 v i #E dE BE PR . 1 i R 45
HO-1 &35 J5 X Bl 2 25 15 5 200 Ji 08 T 0 308 2 it 245 149 5 o) 5 200
sk 6 N4, 2 34 CRA P4, Hemin 4 (Hemin 10
pmol/LANHD , ZnPP IX 4{ (ZnPP IX 10 pmol/L 4B , Bif 2 &
2 (32 pg/ml P] 75 2 Bk AL B , BT % £ + Hemin 4 (32 pg/
mL P % % +10 pmol/L Hemin Bt A 4B , Bl 7 % + ZnPP 1X
41(32 pg/mL B 5 % + 10 pmol/L ZnPP IX Bt & 4k 3).
Western blot i il A [7] 43 41 4b ¥ K562A02 44 Jifd j HO-1,
Caspase9 ,Caspase3,Caspase8, MDRI, Topo [[ aw MRP1 } NF-
kB LR RIA .

1.3 Sitsfib ¥ SR SPSSI5. 0 {4 #EAT G 1t 40 4 1Al
LR A7 2245 #r & LSD ¢ 42 56, L P<<0. 05 A ZE R A ST
2 % ®

2.1 FISH 341 K562A02 40 ffg bk ber-abl fl & 3 H % 3k
K562A02 40l #E FISH w235 LRI A £(9;22) (g34;q11) 4
A5 (2 fl G, ber-abl @il & 55 X BH M 40 i o5 40 i 8 8
94% . LI 1,

740, . ABL; £1{5, . BCR,
1 FISH W& MW et & R £t iE % BCR-ABL
MEEERMNRE

2.2 A AR A ) BT 2R AR T K562A02 20 i S5 19 240 it
TR O ERFE S K562A02 40l K T & R AR E R,
K562A02 41 fitd 8 1~ 36 il 25 BT 85 28 e 5 10 388 Jon 7T 386 0m » 76 ¥k
32 pg/mL B AR BB, PIE R 8.16.32,64 pg/
mL i 5 K562A02 41 fid ¥4 1- 2 4 7 24 21. 09% . 30. 05%,
69.08% .64.65%, WLIF 2,

B 2 M AGNAEREMEZLIE K562A02 400 24 h FRIME T X

2.3 Western blot K Il i 25 3¢ 4 Pl MDR1 . NF-xB (P65 ) 4
EHM#EE  MDRL,NF-«B(P65) . MRP1, Topo Il «. ABCD2
K HO-1 85 [ 22 15 I B 25 25 e BE 348 5 1 oa I, 52 570 = AR it ¢
7,64 pg/mL W SR B KA. L Bactin 4 P&, MDRI,

NF-xkB(P65) \MRP1,Topo [l a . ABCD2 }x HO-1 %% 4 5Kl
BT 5 22 vk 0 AT TG R AR 75 64 pug/mL B 3 3 ik (. 15 5 Ak 0
Y10 umol /L) o2 BT % 8.16.32.64 pg/mL 4125 1 435 M
6 CP<<0.05) , WL 3. [ 2 40 6 W0 9 = 5 4 R o i 1)
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Realtime-PCR ¥ JE— F0, 5005 43 6 J1 26 006 91 65 2 1 JH e 2
WH 32 pg/ml,

2.4 EEE HO-1 A BT RE 2875 5 40 0 U8 1 K 40 0 i 245 19 52
o EE HO-1 3K 5 X i 25 Je 4 T2 A 56 5 Bl Caspased
Caspase3.,Caspase8 \MDR1,Topo [l «. MRP1 F NF-«B # H £
TRAKCT- (5% W, PR T A OG B IR 2 1 3R 36 /K OF- 7E B 55 R + Hemin
YK AR L T B85 2+ ZaPP IX 413255 0% 5 o T 245 41 G 3 R
FIR KR 45 R + Hemin 2 F 35 B i . 1) B 25 3R + ZNPP 4]
RIKFEARE 4N, 5 HHACREILD . 78 ZNPP IX 4
BT 2 2K 2 L 2 R T A 1 O T N, B 8 K + ZNPPIX 4
L HO-1 B 25 46 5 35 P 26 11 9 35 K F B (6 T 9 - 26 11 2%
KK, AEREZFASEITEE L (P<0.05), LA
4B.C,

2.5 A HO-1 F£KEX K562A02 40 & - sz m  F
% # + Hemin 41 K562A02 4l i iy 94 1 3R e 1K - 1 T 55 3 + Zn-
PP IX 1A K562A02 410 9 -3 e o 2 (1AL Bl 8 R 4L
Hemin 41 .ZNPP IX 41 . ] £ % + Hemin 41 %% B % % + ZnPP
=R (8. 71+ 1. 09)% . (3. 65+ 1. 65)%

B 3 AEREMEZELE K 2 4Hf8 24 h J§ MDRI,
NF-«xB(P65) & BB RIE

A APk E s B.C: LA Bactin KNS, HO-1 Mt 25 JAT- AR E AT KA EH 125 142 Hemin 2 ;3. ZNPP 4 ;4. P8 K 4 ;5.
W4 % + Hemin 4156 B85 % -+ ZNPP IX 41;*: P<C0. 05. 57 [ 41 .
B4 FESELE KS62A02 HEE HO-1 RMARBAT-ERMNEARIZAT

RAERARNARESALEF K562A02 ARMMA TR
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HO-1 18y — R A AL By S BELE HLAR h ) iz A2 78 BEAE T
Z ISR B RS HO-1 By 2% 35 02 410 i %F T 4 5 38 55 il
B — Rl BT A B AR A SR . A B AT R B R I RN K i
Rk HO-1, UEHT HO-1 L — Fl ks 5k 20 0728 400 19 A= K
AR AT AT R — P R A A R AR T R —
BB A3 A I B 1 O BPE B R 22 W U L HE R SRR 1 o
975 40 ML 22 247 iff 245 (3 7 A T An e 4 R 1 a9 4 X Y I AR
PR L A YT IR G B T TE

B2 R JE T Topo [l 30 70 . AT 38 3o 30 1 W EE DNA 94 1)
Sk 175 Tl Jg A B 1 8 T T R R BT MOREAE . 7E CMIL R YT
WL R R W 25 A KA. R 7E CML G y7 A s 3
i 245 J2 5 WA AR AT BT YT AN E RS . B E 2l ik Pep 7E M
PN SR BRI SR A3 A 5 DT R IR 2 ) R, 7 AR T 2 0 BT
B R 207 A B 255 07 0T W40 mdr-1 mRNA F
P-gp HIRIELIIIH| P-gp RYLIRE. P-gp MRk, il KL EfLyY
SR VBB 24 AL T RE S T 49 T 245 0 A 200 N i 2 R
0 B A1 20 B P 2 A PR B AR AT 25 %o B 1 T PE R AR

AVEE ] HO-1 /R 5E R L 38 i Hemin & ZNPP i
£ HO-1 KB R A T8 RAEM T k562A02 4ifild . H it 2y
FRR HO-1 ik 2O IEA G, PR B85 3% () Tif 2 306 % ml i
240 IE0 1 A0 <) A Y O 0 o R A Sz . T HO-1 E
g PR R W2 ) 2> THE . BEE X HO-1 7E i & 4 &
J b AR P VR ISR AR ST, 3T AR R 6T HO-1 5 Iogd ief 245 1)
FAOCHTSE O A 38 . fli 15 HO-1 1y B A MO T 25 51 58 1 #4i
2 P HASRE R CUESE T HO-1 i@ #ik 5 CML
B 15 AT T TR L HO-1 ZE bR gl h Z Rk
PTTT 2540 5C . ABT5E H B %5 2+ Hemin 21 K562A02 21 g 1Y
U T 6 B A KR g kb B R AR BT AR R+ ZoPP IX 4
K562A02 40 i (¥ 3 T2 2 W] G w5y T B 25 3R 40 S 7 5 % + Hemin
. g5 U B EE K X K562A02 4 i A 42 ok 98 T AE . (H
HO-1 3 R385 A0 0 3 7 2 2 2130, i HO-1 k3K 3k
i K562 20 i B9 08 T A ] B T BT HO-1 X K562A02 4
JE B PR AP RN

AR PRBUZH 3¢ T HO-1 F 199 T 25 14 AF 99t 4E 52 2 1 1
Z [ 115 (acute myelogenous leukemia, AML) & & HO-1 3
K TR R HO-1 3577 LI 5 AML 40 i 05 1k o7 i
SRR o B G 0 ok R B T HO-1 33, AT AR J2 9 4% BT
B R 25 IR . 2 24T 2 4 3¢ 2R 11 (multidrug resistance-
associated protein, MRP) J& ATP %4 & (ATP-binding cas-
sette, ABC) #i2E H EZ M, MRP il i 454 ATP 2,42
Wy At 20 B A o LA AT A0 L P 24 0 ok Y ST 2, B R
IKH RS 80 MDR (77 EM . fy MDR-1 4 5% (1 P-gp &
7 A B Z T 2 0 SRR 2 — . (BRI R IR YT T £ R R T
R AFFA AR B — L) MDR-1 B3 %235 K fi# % . MDR-1 i3 Ji
FIKE WS BUMNIR 2 25 25 097 A L 7R [ 40 Ak 1 15 5% rp iy
KM ZF MRP 5 [ @& Rk, B 5500008 25 9 (¥ il 25 % 90 48
KM, MRP1 ez 2 (. & 7= AR T 25 i L2 i T4 90
Wb G 24 490 A% S 40 RS A0 BT BT L H R 98 B Topoll £
MR 4 22 25T 25 vh A T AR T CTE 25 ML AR Oy - (D 36 B
it ik T B R i 2k g IR AR, DA {8 e 98 24 1 4 T U
R 5 (203 1 2 5 H A i 24 5 R0 R 48 5 S A T 24 ik
B FRas
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25 TR BT EE R 0 K562A02 41 il 3 54 B 5 40 i
WTo. HO-1 SE e &t 78 CML Tif 25 40 Mg 98 1 3 72 b e
Ty R 52 CML i 25 4 fig i A4 K A 06 . JERk HO-1 5
PR, LM 24 35 BRAR . 9 AT 3 8 MRPL . Topo [ « . ABCD2 , MDR1
S5 5 E i 5 KS62A02 T 24,
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