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[ E] B TFRHAZRESY NMMB XA I 40 i bk K562/ADM i) £ 25t 2§ (MDR) #i 5 4E .
I — B O 25 8 e HL . ek 40 AR TR M A9 NMMB (10~1 000 mg * L™ I F ko35 57 1)
K562 #l K562/ADM 4l 24 h. >R MTT 5K 0240 a4 58 30 % . 82 NMMB i AEf MR B R A AERE R
#t, NMMB O, 2.5, 5.0 F110.0 mg - L "2, -5 5 ARHE ADM (0.25~100.00 mg - L ') BRGIEM,
T35 20 40 A A 50 %01 ADM YREE . B ICse , TR R A5 % A A W 2040 AR A2 Il NMMB BX & ADM fE H
J& K562/ADM 4Iffi N ADM 2 FURE B AU R 01 A8 4k . 4558 . B NMMB i B2 (9 34 i, 40 0 38 5 40 okl 2% th A4
NG, RRE-B R NMMB MK EHME R 12.5 mg + L ', #FEEHR 4 5 NMMB A B i $2 &
ADM 7 K562/ADM 48 N A E R, 5k NMMB 4 B 41 F 45 22 e B %P (P<<0.05); K562/ADM 41 jifd B
FHAETE Go/Gy B3, SR NMMB % B4 2= A BEHE (P<<0.0D). 4. NMMB X 1 i J it 25 41 i
K562/ ADM A7 34 i 41 i 1 22 245 Tk 24 300 %4 4 . HL 30 43 306 0 AL o) T 8 % il 5 384 Jon 400 i o8 7 25 4 3 BRI K Ks62/
ADM 4 i BL#E7E Go /Gy W SEBLEY
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Effect of a novel polyamine conjugate on MDR reversal of
K562/ADM cells and its mechanism

GAI Xiao-dong', CHENG Peng-fei*, LI Chun', FENG Kai', WANG Chao-jie”
(1. Department of Pathology, School of Basic Medical Sciences, Beihua University, Jilin 132013, China;
2. Institute of Natural Products and Medicinal Chemistry, Henan University, Kaifeng 475004, China)

Abstract: Objective To investigate the reversal effect of a novel polyamine conjugate, NMMB, on multidrug
resistance ( MDR) of myelogenous leukemia K562/ADM cells and discuss the possible correlative mechanism.
Methods K562 and K562/ADM cells in culture medium were treated with NMMB (10 —1 000 mg « L ')
respectively. The inhibitory rates of these cells were measured by MTT assay. Non-cytotoxic dose of NMMB was
determined. K562/ADM cells at logarithmic growth phase were randomly divided into ADM control, NMMB 2. 5,
5.0, 10.0 mg * L™ 'groups. The inhibitory rate 50% (ICs) and the reversal index in all groups were determined.
The effects of NMMB on ADM accumulation in K562/ADM cells and cell cycle were examined by flow cytometry
(FCM). Results The inhibitory rates were significantly increased when the cells were treated with different doses
of NMMB (10—1 000 mg * L ') in a dose-dependent manner. The available reversal concentration of NMMB was
12.5 mg *+ L 'and the reversal index was 4 folds on K562/ADM cells. ADM accumulation in K562/ADM cells was
significantly increased ( P < 0.05). The cells were blocked at the period of Go/Gi (P < 0.01).
Conclusion NMMB has an effect on proliferation inhibition and MDR reversal of K562/ADM cell line. The reversal

mechanisms of NMMB may be due to increasing the accumulation of chemo-drugs in cells and arresting the cells at
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A MDR 5 VEFH i AN B RGPt ARSEE LA
5 PR B 2% 1L T 24 40 i bk K562/ ADM Sy fF 52 %
G BT R Z R A N- (N'-2- (6-HT A5
FWIE) T MR-, 4T R (N (25 (6-
methoxynaphthalen-2-y1) methylamino) butane-
1, 4-diamine, NMMB) )2 24 i 24 i3 %% 1 ] B H
BLH

1 #MBREFE

1.1 b A JREA. RPMI 1640 ki 5%
R, REMEW A Gibeo (USA) 2AH]; MTT, i
FEAR, R ZuEM [ Sigma (USA) 27 NMMB
ARG %% (adriamycin, ADM) 1
F T VL I 25 e A R A F

1.2 #mie3dc A% 40 M bk K562 9 ADM
it 25 4 bk K562/ ADM Je H AUk #k K562 Hi # Ak
K2 P A R 2 B2 O A 4R k. S R A 8K
10% a4k 13 19 RPMI 1640 3535 385 35, BUOR 5L
A B A R P TS . S A o T A e BR A AR
fitg, EEFRW PO AL W EE 1 mmol « L " Y i 5L
IIC, 32 R 5 T AR S 565 Fr 65 000 19 45 o 2 85038 TE 5% i

1.3 NMMB # A F K562 f= K562/ADM %8 i 4
¥ gh wp ) F Al o O B A KW RS K562 F
K562/ADM 400 (1X10° mL ') $#F1E 96 fLAR
W, S5 H o A A Ak NMMB (10 ~

1000 mg « L7, XF BB 4 i &5 4R BLAG B% 3% 2 8
2. gk 24 h 5, BAmS5 g+ L7 MTT 20 pL
CRFHERIN) . HHFR 4 by BEEFRW, AL
A DMSO 100 pL, #&3% 10 min, {45 549 78 5 fl
5 T H AR AL EE 5 fLIROEE (A
RAHFW 3 AT #FAGHRAME R W
il %= (X ARZH AMH — S50 A ) /X B4 A
X100% , [AIEF 3 1Cs, Mt RIG 75 7 i
1.4 NMMB 4 A F K562/ADM #n ff 49 1% 3542
¥ ) B %A K 1 B K562/ADM 41 i
(1X10° mL ') #ZF7E 96 fLARIN, EH NMMB &
KEHFFHUFHE 2.5 . 5.0 M 10.0 mg « L
SRS AR W E ADM (0.25~100.00 mg « L. )
AR T K562/ADM 4 g, 7 2 A 1.3 I &
Asofl, BHAE 3 NPT, HHRASHD IC,,
K it NMMB 75 G i ¥ 8 A% %0 (RD . RI=Tiit 24
2 300 2 T ) TCs, /T 245 200 R 36 5 5 1 1G5,
1.5 #wXmmiAtal K562/ADM i ADM &
B BU B K KS562/ADM 4 g (6 X
10° mL™") $EFR7E 24 FLAR . LW H W T
@D K562/ADM+ADM; @ K562/ADM-+ ADM +
NMMB (10 mg « L '), ADM ¥k 43 %]~ 50. 0,
25.0 1 12.5 mg « L ', difE gy )5, & B 5%
4 h, PBS (4°C) ¥ 2 W H PBS (4°C) 400 pLiR
2. MKHE ADM AR B R 9SG RE s, i = A
O 7 ¢ G o B (B &k K 488 nmy &K
575 nm),
1.6 AR g K n K562/ADM 4 fg B 1 % 4k
I 10 mg+ L ‘A NMMB 5 12.5 mg« L 'HY
ADM 1EH 24 h 9 K562/ ADM 48 g F1 K fin NMMB
SFRELHA M (1 X105 mL V), 4 M UTIE I 75 % %
PR E ACHR, PBSYE 2 Ik, A PI i,
A°CREJEHCE 30 min, Ui =X 4H AL S BT 40 i 5 09 AE
k.
1.7 %t F o4 AR SPPS 13.0 4
TR B, 20 M 25 ) WO AR PN 25 W R R
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2.1 NMMB % R F K562 #= K562/ADM ¢ &L 49
Wi d £ E L NMMB (10~1000 mg=-L )
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200 i A 348 5 0 ) 6t R R B0, SRR 56 R
(K 1), NMMB %} K562/ ADM 4 Jfi i) 2 K JC 75 77
BN 12.5 mg L', dWHIR N 95%, Wik, wlik
B NMMB i K J6 55 7 B LU F 9 B4R o B 259
WM . NMMB X K562 #l K562/ ADM HJ 1Cs,
{Hr 54 82.5 A 154. 8 mg « L ',
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Fig. 1 Inhibitory rates of proliferation in K562 and K562/
ADM cells after treated with NMMB

2.2 NMMB 4 A F K562/ADM #n it #k &t 25 b 84
A 3 NMMB # & K & # 7/l & K
12.5mg+ L', Bt 2.5, 5.0 #1 10.0 mg « L™"fY
NMMB 5 A [ # B ADM ( 0.25 ~
100. 00 mg « L™ #ATW AR, & 1Cs, . MR
TATRIAE S 3 MR NMMB 5K [F#E ADM
BB & AF FH 2 AT fd K562/ ADM Y 1Cs, B & F B,
SRR E, 5T IC, R E R A W
M (P<<0.01), H"¥ 10.0 mg « L' NMMB
RO R, WA BN A 15,

#1 NMMB 5 ADM B 1ERH T K562/ ADM 4l i ifif 24

P B 0 A A
Tab.1 Reversal index of K562/ADM cells after treated
with NMMB and ADM (=3, 2t
Group (ng . ;,eﬂ) 1Cs iriiz:ce?};})
ADM 0 50. 0043, 10 —
ADM-+NMMB 2.5 27.6042.51* 1.8
5.0 22.7042.13" 2.2
10.0 12.50+2.65% 4.0

* P<C0.01 compared with ADM group.

2.3 NMMB 4 A F K562/ADM %z i ADM #&
FEH T A FE ADM 53R e B A9, K562/
ADM 4 s N ADM %¢ 5t 5 B2 A BT 35 s A
NMMB 10 mg « L' /5, 4ife N ADM %5658 i 1
AHREIE I (P<<0.05), #7587 NMMB A 34 i 2 A
ADM &R, W3k 2,

# 2 NMMB 5 ADM & 1 I T K562/ADM 4 g 4
ADM ¥ £ i A2 4k
Tab. 2 The change of ADM level in K562/ADM cells after

treated with NMMB and ADM (n=3,z% %
ADM Intracellular ADM level (MFD)
(mg+ L7 NMMBOmg+L ' NMMB10mg-L '
12.5 5 087+131 6 011+118"
25.0 6 963+184 7 3434156"
50. 0 8 5094197 8 810+210%

* PP<<0. 05 compared with NMMB 0 mg * L. ! group.

2.4 NMMB 4 B F % e 8 33 0h A8 5 6 T AL
A 10 mg « L ' NMMB 24 h J5. K562/ADM
Y i35 R NMMB /Y K562/ ADM 40l e, G, /Gy
WIS (P<<0.01), S #A G, /M 3 4 j ik
/B (P<<0.01), W3 3,

3 WA NMMB B4 ADM /ER T K562/ ADM 41 i & 11 9 25 4k
Tab. 3 The change of cell cycle in K562/ADM cells after treated with NMMB and ADM determined by flow cytometry

(n:.?,;‘i-sny/%)

Group Dose(mg « L. 1) Cell cycle

Go/Ga S Gz2/M
ADM 0 51.5041. 15 40. 0041, 37 8.50+0. 98
ADM 12.5 22.6041.28 37.4041.61 40.0041.05
ADM+NMMB 12.54+10.0 85.1042.11% 4,00+1.54% 10.90+0.87*

* P<C0.01 compared with ADM 12.5 mg » L™ group.
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A X LI 5 Ik MDR 33 5 19 BF 5% B Rl
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10.0 mg « L™ NMMB = 41 fifg 35 75 70 & F 2 0] il
K562/ADM [ 1Cs, B T B, Hab % 65 500 51
1.8, 2.2 F 4.0 i, 6 5% 4R B A vk B2 AR08 M .
PR B R Z M %A NMMB HoA Wi 5 K562/ ADM
41 s MDR HI1EH .

ADM H B 1l &t 5¢ 6, 2 6k 5 W & A
oK. K 2¢O 5 BE AT DL W HY A0 P ADM. A9 ik
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K562/ ADM 4l J5 240 f PN 1) 25 5 B I Il 46 5
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HE R, MDR WJE SOLE R 25 52 2%, A 36 20 it
bR 1 Pgp. AR B R L AT AR
FBRE K DNABE e S G R 2 . A4
WK NMMB ¥4 K562/ ADM 28 il i MDR 5
2 it B W el A5 A ¢, NMMB A B S G, /G, 1140 iy
Wl I, S T G /M Bk s . Gy
W10 20 M o AR, R 25 W VR F O O, UK
NMMB i % 1 I 7T 8 /2 38 3 ¥ K562/ADM 4 ffl

FHAFTE Go /Gy I R AEAEH .

i Lk, W25 NMMB X K562/
ADM 4t i ELAT — 2 1 38 G 900 R i AR, L
A FH AT B 2 3 L 3 Jn 40 B D AT 259 1 B R E0K
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