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Abstract

Objective: To explore whether Nilotinib (AMN107) and arsenic trioxide (ATO) had synergistic ef-
fect, to provide theoretical basis for the new treatment of chronic myelocytic leukemia. Methods:
K562 cells were cultivated in vitro, treated with AMN107, ATO or both; Cell proliferation of K562
cells were evaluated by using a MTT assay. Cell apoptosis of K562 cells were examined by using
Flow cytometry. Cell cycle of K562 cells were anlysised by using Flow cytometry. The expression
levels of BCR-ABL fusion genes of K562 cells were analyzed by using PT-PCR. Results: MTT shows
that both of the AMN107 and ATO can inhibit the growth of the cells of K562, the combination of
the two drugs was better than single one. Flow cytometry detected the cell apoptosis (%), AMN107
(10 umol/L) was 74.86 * 1.86, ATO (5 umol/L) was 24.12 + 2.03, the combination were 84.60 *
1.80. RT-PCR shows that the combination group treated with the K562 cells after 24 h, 48 h, 72 h,
the RQ of BCR/ABL were: 0.51 * 0.00, 0.46 + 0.00, 0.37 % 0.02. The results were better than single
one (P < 0.05).
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Hi: WitEKEE(AMN107)5=ZE /4 —MATO)REEAHFEIER, NI RIS R E K EIT
FONERMEIR IR . TT¥E: AIMNEFRKS62401E, 2 HIMMAAMNL07. ATORBE RS THAMRAEK,
MTTYER I 25 W% K56 240 fu 3 FA ARE MR s TR 24 BRSOk MU 25 WX K5 6 240 B T B s T X4 A e
WZHATKS 6240 ia (1740 B HA R ;. RT-PCRALMI&-41K5624H il BCR-ABLRH-& 2 I Rk K P 124
ZH: MTTS R RAMN107. ATOX BB MBIKS624I AR, ERERARBGNEELE, ZRE4
HEER (P < 0.05). TG4 MIAT-% (%), AMN107 (10 umol/L)FT-%°4574.86 + 1.86,
ATO (5 umol/L)FT-%524.12 + 2.03, HHEHRATEZ)84.60 + 1.80. RT-PCREMIZRATORRS
AMN107/EFH TK5624H 24 h. 48 h. 72 h/SBCR/ABLRI &3 FHRQIL(E 2 H)8: 0.51 £ 0.00. 0.46 +
0.00. 0.37 +0.02. HF#BHBCR/ABLIHEFEMK. ZREAITFE N (P<0.05).
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1. 5|

18 14 BE 4 Y 4 197 (chronic myelocytic leukemia, CML) & —Filt & A5 76 22 B3 I T2 Ffa - f 0 1 B i 184
FAPEMR, AR SF MR BCR/IABL G, 4mhd P210 i, BARARMEGEYE, MihFE CML
MR A . 4 T 3R 254 ——BR & BR B E 41 75 (tyrosine kinase inhibitor, TKI)f [, A CML HIA )T ok
T A TERERE . SR TKIS Y077 L7 At 3L i 247 AN TR 52 PR A% 100 A A3 5 ¥ T T Hh W, %2983 CML
B I B S5 1) R A NATTE— AR ZOR (R0 T SR o ASHIE FE 3@ kA A0 5 5718 11 Rl 240 i 1 1t s 4
Jukk K562 4L, 2B JE(AMNL07). — 4 4b —Tfi(ATO) B W & e & -1, W% K562 2l 1) 38 4E 12 I
TS, W23 T TRl G BCR-ABL JERIRIE KL, PRITHZE A BA W FER, BlfkiEn
.

2. MM ERZE

1) FEEMRL: K562 40 i Ab RS 58 R I%: ATO W H 3£ H sigma A F]; AMN107 Aif
HE N T WG IE o

2) MMRETE: ARAMETR K562 4. 0 A I RZH 5 SRIG i . 23 o R s TR AL N i s s
K647y 79 AMNI107 41, ATO 4141 AMN107 + ATO 4, L34, #%5%3 K.

3) MTT VEK I A A s 5 . B4 K562 4Hiff, T4k 1 x 106/ml, #5801 96 fLER ., &4
W6 MNTATAL, IR AERT 4 h BEFLINN MTT (5 mg/ml) 20 ul, 4k4ER59% 4 h, REFLINN =6 100 pl,
B 30 min, JANIEFRFET ISR . BEAROGEBOBOCREE AE. RIEW N AT R A KR E . 20
AERANHIR = [ A — SR A E]GRZA A x 100%.
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e

4) LA FRASCRS I 4 B OB - 2H K562 4, PBS Pk 2 1K, 70% L FE[H € o [F 7 4 4 g 1500
r/min, 5min, 0% B3, H 1 mlPBS #EE, 400 HfiMdyE 1 7K. H 200 pl 40 B340 800 ul ik i
WEPDYIR, VAT, EEOLGLts 30 mine FHU LMK, ModFit LT #3E47 40 i & 1 73 47 o

5) Annexin V-FITC/PI Gty sC4H M Cksr il 4 B T B2 K562 i, HedhT- 12 fLikh, Bid
48 h, HEFFMCT AR B R, 1200 rpm, 10 min, FE B, ETIMECK 1 x 10°~1 x 10° 4,
PR E 2T 200 pl Buffer 7, JIA 10 pl Annexin V-FITC F15 pl PI, 7Z% 1 min, J0A 10 pl Annexin
V-FITC F15ul PI, 7E% 1min, g0 .

6) RT-PCR #ill BCR/ABL @& 3L K )Rk : HUA-41 K562 4, $EHUE RNA, Wi#535% 4 cDNA J&
BT Y1 . BCR 514541 : L : 5-GAGAGAAGAGGGCGAACAA-3', Fiif: 5-GACATAAGCAGCAG
CAGTGAC-3'.ABL 5|#15%1: Li7:5-ACATCACGCCAGTCAACAG-3', Fijif:5-GCAGATACTCAGCGG
CATT-3'. JRifAZ 20 ul: FE£5% 8ul, Mix fi§ 10 ul, Primer 1ul+1ul. [MZ&fE: 96°C 4 min, 94°C 30
s, 58°C 30s, 72°C 30s, fE¥ 40 (k. SiFA: y G, #AGR A, LA GAPDH AN Z
WAL, HxTREZHAR L OR R4 RQ {0 1.0), 1531 H 2R R FR Ak A X € B AE(RQ 1H), # RQ A T4t
T

7) NiFH spss13.0 BTG E T

3. R

1) AMN107 5 ATO Xf K562 4 sE I 5em: MTT £5 57K AMN107 5k ATO Xf K562 4 i # 5E 15
A P0E B2 SR R . AMNL07 BEA ATO 25 25 S s FH 4 i A= KA e 58, L6 1o

2) AMN107 5 ATO X K562 4138 5A 150 : AMNL07 5 ATO ¥ 5|t K562 4T, HM
HIA BN 5]k K562 AR TR R, W& 2.

3) ATO Xf K562 Z s & 14> A (i 520 : 5 umol/L ATO ALFE K562 4Hf)5, GO/GL HZH i EL 45 (%)
N} £ B 5539 1111(38.57 + 0.39 vs 18.65 + 0.33, P <0.05).

4) AMN107 Bt ATO # AMN107 B¢ ATO H.2451F H {5 K562 4515 BCR-ABL K R IA 7K -5
ik, PEANSE B E 3,

Table 1. Growth inhibitory rate treated with different drugs (%, X %£5)
= 1. AEIZHRTECHNHIZR A R0

Concentration (uM) Time (24 h) Time (48 h) Time (72 h)

ATO 1 10.25+1.38 15.88 +1.11 20.07 +1.46
25 20.38+1.27 24.75+1.45 30.59+1.72

5 25.58 +1.69 34.06 +1.20 48.30 +2.26

AMN107 25 30.27 +1.58 35.34+1.00 4565+1.84
5 51.55+2.72 58.64 +1.45 63.44+1.70

10 62.74 +1.77 67.05+1.63 72.07+1.74

AMN107 (10) + ATO (5) 72.06 +2.19 81.36 +1.24 85.24+1.36

Table 2. Apoptosis rate treated with ATO, AMN107, ATO + AMN107 (%, X %5)
T2 ZEMHM, RRERUKRMERKS XA TN

Control group ATO AMN107 Combined group
Concentration
1 25 5 25 5 10 10+5
Rate 226+0.63 421+062 4.21+062 24.12+203 30.00+1.48 63.78+191 74.86+1.86 84.60+1.80
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Table 3. Expression levels of BCR-ABL after treatment of AMN107, ATO, ATO + AMN107 (X %5)
# 3. TEIZ5¥*} BCR-ABL H[EFik7K FHIEMN

Concentration (uM) Time (24 h) Time (48 h) Time (72 h)

Control group 0 1.39+0.07 1.22 +0.03 1.18 +0.02
ATO 1 1.12 £ 0.02 1.06 £ 0.01 1.02£0.01

25 1.01+0.01 0.94+0.01 0.91+0.01

5 0.89 +0.00 0.85+0.01 0.79+0.00

AMN107 25 0.84 +£0.02 0.79 £0.02 0.71£0.02

5 0.78 +£0.02 0.72+0.02 0.63+0.01

10 0.66 + 0.03 0.59+0.01 0.51+0.01

AMN107 (10) + ATO (5) 0.51+0.00 0.46 +0.00 0.37 £0.02

4. ¥1ig

£ CML 1, BCR-ABL Rl & FE [R5 5% 4 8.5 kb 1) mRNA, FHEI1%74: 4> F & 210 KD [¥) BCR-ABL
A5 2 H P210BCR-ABL, 1% 4 i) =4 oA B BRI TG PE[ 1], RemEiR 1 2 Mk B R i
AMTREE, 1FHT BCR-ABL FiifH)— RIS 54 2@, FECML KIKAE. TKIs [ty CML g
SRR T Ak ORE R, B R S PH T ATP 78 abl B - 4E S0 B, MIERE IR AR R, M
MM BCR-ABL B0 Mg 5E . AHF 78 AAS AR B2 AMNL07 /EH T K562 4ifii 3 K J5 &3 BCR-ABL
Rl LR I TR R R, Al AR KM S S AR TR . KJ. Landry [2] [3]Z5 A7
WESE TiX—45i8.

SR TKIs % CML AR 46 F40 M (Lekumia intial cells, LICS)TEAE T, S0 f i IR 24 sl 15 24 )5
B, BT RRAR . BRI 5 AL TKIS T 24 BOANY 52 55 o) @, PRt SH08 0076 97 3 SR 3R ATT H A
VIR 21941, HATs 788 SO R A R T 2500 1 P 3 s R AL B0 A [ 39 00 A7 2590068 firk 78 48 i
(A0 73, BRIA F 24 DAY D B2 v 51 s SR IR 23 AR FH i 24

W H 19 Al 70 FATFLG R HEEIFATT B, B AT ATO fE¥R T S R4k 4 i 141 1 s
(APL) F T CHUE E K, BRI ATO £ CML ¥GI7 Fh i —E R {E, Dennis J & Luo #Ri& ATO
YEFT K562 41 ALim it i S400 B 45242 T 1 BCR-ABL 3£ [A {#34[5] [6]. Dennis [Hi{RiE ATO
AT DL v A R B S PR A 2R B B 1Y) P62/SQSTML 1 #E 7] 1 H T BCR-ABL filt
AR, FIHRIEKFE T, Luo % K ATO e #thi] VEGF 13R1E, 4k FHIW L T il — KR5GS
BT PISK/PIP3/AKU/PKB. MAPKAPK2/HSP27 il Ras/MEK/ERK, i BCR-ABL @& 3K,
PHIT CML 4. ATO I RERHITZE MR SHEERE, [ ARRIHEN S JHTERUE 22572, AT 4 4t P 1 4
[7]. A5 S SR ARG I 22 ATO T 19 K562 40 M (1 20 B & A i 284k, 455 SR, ATO 1R
T K562 21 il f5 5 /£ GO/GL BAR) K562 4HAuLbBsEin, S Hi. G2M Hidufa bk, S RT-PCR
FL ATO Tl K562 4l 5 BCR-ABL J: A 1A 1 ATO REF#{IK BCR-ABL J:[ 1R IE K.

AR 4 R 7x AMN107 5 ATO ¥JRE815 S4HIH T2, AMN107 55 K562 4 H i -1 §E /172 ATO
) 2~3 f&%, SR ¥ J550RE AMNIL07 (5 umol/L)5 ATO (5 umol/L) T K562 41 fitd J& 4 7 T 2 43 5 A
60.98 + 2.46 vs 60.98 + 2.28, WH MM, SAMN AL RAFE—EMES, HRATHS Ak RIEA .
TEFIR RIS 0. Xia Y [8]55: il AMN107 5 ATO 7Ei%5 5 K562 4 T THAF/E T FIfE . A&
W7 IES2 AMNL07 5 ATO W 6418 T K562 21 A, 4 it AR K30 SR 1T 3R 240 99 2 7 P 0 SR o
£, BCR-ABL KA /KPR M & A F R IE EAIC, PRI ATO 5 AMN107 Re i i A [&] i E
BN EHE BCR-ABL JEFIfIL . SR BARAE TR LSS 5 410 P R R FE O 1), A2 FRAT
L Ja ik — BT T I
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