PE AR AR TT 243 hip: //www. biother. org

160 - Chin J Cancer Biother, Apr. 2011, Vol. 18, No. 2

DY
DOI: 10.3872/j. issn. 1007-385X. 2011. 02. 008 o FLANAIEST

MEMBRIFESAREFE EB MR KGla 457 1T

Aswa AEs w2 A gam FeA EE(l. AFEHKY WEKILER &k,
J A& 7N 510282; 2. AFERKRY WAKIIER k& NA, & 5 510282)

(# Z]1 HA: B RUEFNB honokiol , HNK )X A ZPEBENE L KG1a 40 HLIH T S0 B AT e Ll . J7i%: XTT
BRI [ 7 1 ik BE HNK X KGLa 20 MI3G 78 A5 0, 3t X 2 A Gy T A [+ Jo i ¥4 B2 HNK 1S KGLa 4 i A% 48 ) 190 A2 04
T, RT-PCR #4501 KGla 4l Bel-2 \Bid \Bax .Bak Bad .P53 \NF-xB S JH T A 3 i F2 ik, 45 L+ HNK(2.5.5.8.10.15.,
20,40 pg/ml )Xt KGLa 4UI 345G B 305175 A, H AR B AN Aot P <0.01 ), Hirp 24 48 h B2 Bl 1C,, )
3914 10. 23 8.25 pg/mls FRENHIMEALE B BAR , 28 ANK( 5,10 pe/ml )AL, KGla HHIHEHAR7E G, /G, W, RIRT-F 45
BAC11.16 £1.27 )% FI( 21.46 +3. 13 )% , .35 7 T X HRALA9( 6. 03 £1.10 )% ( P <0.01 ), RT-PCR Al 45 1 7%, HNK
(10 pg/ml)ALHG KGla AHHIPIAE I T3 B Bax F235 535 1, Bad 58 VA HUHT- 36 NF-kB £k BB T, 45R:
HNK fEd5 3 A 2R F s KGla QU T, HALHI A 585 Bax Bad JEH ik LM i NF-kB BEPRI R T IHA K,
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Honokiol induces apoptosis of human acute myeloid leukemia KGla cells

SUN Mao-ben', GUO Kun-yuan', HU Liang-shan', DENG Lan', LI Yu-hua', SONG Chao-yang', HE Yan-jie', CHEN
Jun’( 1. Department of Hematology, Zhujiang Hospital, Southern Medical University, Guangzhou 510282, Guangdong,
China; 2. Department of Cardiology, Zhujiang Hospital, Southern Medical University, Guangzhou 510282, Guangdong,
China )

[ Abstract ] Objective: To investigate the apoptosis-inducing effect of honokiol ( HNK ) on human acute myeloid leuke-
mia KGla cells and the possible mechanism. Methods: KGla cells were treated with different concentrations of HNK,
and then the proliferation of KGla cells was detected by XTT assay. Flow cytometry was performed to examine the cell cy-
cle and apoptosis of KGla cells after HNK (0, 5, 10 pg/ml ) treatment. RT-PCR technique was used to detect the ex-
pression of apoptosis-related genes ( Bcl-2, Bid, Bax, Bak, Bad, P53 and NF-«B ) in KGla cells. Results: HNK ( 2.5,
5,8, 10, 15, 20, and 40 pg/ml ) significantly inhibited the growth of KG1a cells in a time- and dose-dependent manner
(P <0.01), and ICj, concentrations in 24 h, 48 h were 10.23 pg/ml and 8.25 pg/ml, respectively. Flow cytometry re-
sults revealed that KGla cells were arrested at G,/ G, phase after treated with HNK; the early apoptotic rates of KGla cells
after HNK treatment ( 5 pg/ml and 10 pwg/ml ) were significantly higher than those in control group ( 0 pg/ml ), with ap-
optotic rates being ([11.16 £1.27 1% , [ 21.46 £+3.13 1% vs [ 6.03 £1.10 ]% , P <0.01 ). Meanwhile, RT-PCR re-
vealed the mRNA expression of apoptosis-promoting gene Bax was significantly increased, with Bad slightly improved after
HNK treatments compared with control group; meantime, the apoptosis-inhibiting gene ( NF-kB ) was markedly de-
creased. Conclusion: HNK can induce apoptosis of KGla cells, which might be related to increased expression of Bax,
Bad genes, and decreased expression of NF-xB gene.
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ZPEBE R H LA ( acute myeloblastic leukemia,
AML )2 J8N 5 B UL 8 1 1ML , 87 12 W 14 i 491 o
A 273 K60 2 LN ERIBEN, B ZE, LA
30% HY AL BUA 9367 T-BOA R 2 MRy ik
B REMR I B A 70% ~80% th LR KT
WO I 2 A I 2 . RS RS, A I 4N
FIALIT IR S 30 AML MEVR I 2 K B IR £
ST, SORBTRIIRST 5 ok BT e Y
IRITRCR

FUEANME( honokiol , HNK ) J& M 1% 55 H 24 )5 £
TR I AT A IR I B Y R b G, A
IR HEG AP AE TR  EAER,
FRARRTE T HNK AR EAHUMIE VR, BT LU
SNSRI PRI I 0 4 M L 22 T R 2
L B SRR AN LR A0 A R AR A S 2
A A A PR T I A A A b LA
JSC A AL BEL L 7L s 2 L JH98 0 L s 200 i )
BT R B HINK ELAT 1 i A R v R 4
R FE L5 40 P 375 S A PP 0 (R X 2k
F 1 I 4 U e AR EC BR M3 RS,
I YA Y J7 ¥ A () 3 30 2 28 PR AR 1 I )
KGla 42 5 23k CD34 iy A b 86 & 1 i s 2
M. ABFSEE T HNK 55 KGla 20 i 8
T A B, o 35K F s , 5 ) 2 e
MUYR YT BT A S SRR

1 HREHE

1.1 EZ##
NZ2PERE R H A bR KGLa SR 6 T [F B
2R B MR AT T, T8 10% G 4R 107 I RPMI
1640 1358 5 100 U /ml 575 & M1 100 mg/ml 4
FE),37 C.5% CO, 1L R 372 56 K5 5%
HNK 14 F 3 [ Sigma A A]( 10 me/ M, 4l =98% ,
AP : No. 089k4710 ), FH ZH ZEMEAR( DMSO )i
fi# 4 CorHE1F. RPMI 1640 5535506 Hyclone
o8] AR I e E AT DY 2 A B, TRIzol 14 H
Invitrogen ], DMSO M H £ H Sigma N E, eDNA
A R PCR KA F Fermentas 23 7] o XTT 4 ifd J&]
R T A AR S 0 B R s SR A F
1. 2 XTT sk#m HNK *F KGla 2m 3 58 64 37 )
KGla 4ifa3 % F 96 fLARH( B2 1 x 10°
ASOEEFE 12 b, INAAS [R5 v B A HINK (28t ot
WRE A 2. 5.5.8.10.15.20 .40 wg/ml ); 7%

DMSO ¥ 7 20 F12s 1 % Ba 2 5 AR 2% 3 N EFL, BEAL
BRFL100 plo F37 °C 5% CO, 1R B 3540
il 5 24 #1148 he BEALANA 50 pl XTT TAE
W MFE 1 ~4 h, TEEFRIY 450 nm K A0S I 45 L
HCE (D OE. AT I % )= [ 1 -( 52
54l D/ 2 AN R4 D) | x100% .
1.3 AX e n HNK 45 R & KGla 28 it 6 4m
7L 8 2 AL

KGla 4ifadFPF 6 FLik P( L2 1 x10° 1)
F5F% 12 h, A 8] 5 5 9 B 1) HNK( 28 5 3k 32
758 0.5.10 weg/ml, HA 0 pe/ml HEARF DM-
SO EH ), T 37 C.5% CO, M AR B B 3546 vh 8
7524 h, WCEAM 5 x 10° /4L, PBS Bk 400 2
WL 70% e B, 4 C IR AF, 8 E .
PBS VRN 1 Y, 1100 pl RNase A,37 °C /K 30
min, FAIA 400 wl PI QAR 2] ,4 °C#ESEG 30 min,
T AR KG1a 20 8 391 .
1. 4 AX @i AR&n HNK 45 A )& KGla 28 ité
TEE

KGla #iff3# F 6 fLAh ( L2 1 x 10°
ASOEEFE 12 h AN [R5 5 v B2 11 HNK( 24T it ik
FE43 51 0.5.10 wg/ml, Ho1 0 peg/ml 2 5 KR
DMSO %7 ), T 37 °C 5% CO, ¥ FIiG 5 55 344 v
Rege 24 ho UHELIM 5 x 10° 4>/4L, PBS PR 40 1 2
UM 500 wl 22 vhif 207 A, BRI 5wl An-
nexin V-FITC #1 5 pl PI, iR %], 6 % = ML 15
min, FL AR KG1a 4HHEA T
1.5 RT-PCR #m HNK *F KGla %0 it 1 8 =48 %
B mRNA & & 8% h

2541 HNK 10 pg/ml )5 XF BR41( HNK 0 g/
ml, FERF DMSO ¥ 71) ) 43 5I/EH KGla i Mg 24 h
J& MR AL, ¥2 PBS PEU 1 IR, TRIzol 357 $2 Bt i
RNA , #i50) & BB A 7306 7 5% & B cDNA, L3 i
ST eDNA AER PCR B SO AR , LI B-actin Ky
WS TSRS N 1, 519 i g
BRAEYHEARGRA A G PCR =¥ 1.5% Bl
FHEE RS L YKk, DNA Marker YEAH ST 2> T i 2 45 1,
BERE SR K5, >R Bandscan 5.0 /4
e T,
1.6 %itsam

BAELL v =5 Fm, K SPSS13. 0 G4, 4H
B LR ¢ K56, P <0.05 8% P <0.01 £R2H
Aaiit s L.
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Tab. 1 Primer sequence, annealing temperature ( Tm ) and length of reaction product of apoptosis-related genes

Gene Primer sequence Tm ( t/°C ) Product ( bp)
Bel-2 Foward primer: 5'-CTGGTGGACAACATCGC-3’ 55 135
reverse primer: 5'-GGAGAAATCAAACAGAGGC-3’
Bax Foward primer: 5'-CCAGCTGCCTTGGACTGT-3’ 60 135
reverse primer: 5'-ACCCCCTCAAGACCACTCTT-3’
Bid Foward primer: 5'-GCTTCCAGTGTAGACGGAGC-3’ 58 216
reverse primer: 5'-GTGCAGATTCATGTGTGGATG-3’
Bad Foward primer: 5'-AGGGCTGACCCAGATTCC-3’ 61 178
reverse primer: 5'-GTGACGCAACGGTTAAACCT-3’
Bak Foward primer: 5'- AGAGCTGTCTGAACTCACGT-3’ 61 380
reverse primer: 5'--TTACACTGTGCCAGAGCCAT-3
NF-kB Foward primer: 5'-TCAATGGCTACACAGGACCA-3’ 57 480
reverse primer: 5'-CACGGATCTGAAGGGTGAAA-3’
P53 Foward primer: 5'-TCTGTGACTTGCACGTACTC-3’ 56 683
reverse primer: 5'-GTTACACTTGATCGCCCT-3’
B-actin Foward primer: 5'-GTGGGGCGCCCCAGGCACCA-3’ 56 510
reverse primer: 5'-CTCCTTAATGTCACGCACGATTTC-3’
2 # R

2.1 HNK #7%#] KGla %3 .69 3% 74

XTT #5105 5 i 7, DMSO X%F KGla 4 Jifd fity 4
FEJCHA B 520, HNK A H KGla 40 24 h (19 1C,, A
910.23 wg/ml,48 h [ 1C, fH 4 8. 10 pg/ml. Ik
AL UL HNK 51 8, s R ERHS , % KG1a 20 il i 1
e #ER( P <0.05,8 1),

Imhiibstiiy rmle
£

=

i 1 1] i
HEK (gl
1 HNK ##] KGla ZARHIIE5E
Fig. 1 HNK inhibited proliferation of KG1a cells
" P <0.01 vs DMSO group

2.2 HNK % KGla %8 A6 )8 B 69 % v

WAL TR, 5X A0 pg/mDAHEL, H 5.
10 pg/ml HNK 403 KGla 401 24 h J5,G,/G, 40
JRL o B 15 B 24 W vk R R R RS L S W S
G,/M A4 LL ) AR B R R P <0.05,%2). H
AT UL, HNK A6 KGla 40BHA7E G,/ G, 1.

R2 AEREIRELN HNK 3 KGla 485 EHAI 2200
Tab.2 Effects of different concentrations of HNK
on cell cycle of KGla cells

HNK Cell percentage ( % )
(pp/pg-ml™) G /G, S G,/M

0 41.72+7.83  42.54+6.56 15.74 £4.63

5 62.78 11.15" 30.86+9.89°  6.37 +2.12"

10 72.83£9.23° 24.45£5.72° 2.72x1.07°

"P<0.05 vs 0 pg/ml HNK

2.3 HNK # % KGla %8 0.8 =
WAL R IR ,5.10 wg/ml HNK fEH KGla 4
JfL 24 b, 40 A S E TR 00 0 (11016 £1.27 )%
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FI(21.46 +3.13 )% ; X LA 40 A TR N
(6.03+£1.10)%( P<0.01 ), mtn] W, & HNK

Aificihin Y-FTTT

s | a

Anmeain

YIVE M E BN, KGLa 40 i A T it 2
HEmC E 2 ).

FlI Anmexm W-FITi

E 2 HNK %S KGla AT
Fig.2 HNK induced apoptosis of KGla cells
A: Cul; B: Sug/ml HNK; C: 10ug/ml HNK; “P <0.01 vs Cirl

2. 4 HNK *f KGla 4@ e, 19 78 =48 5% 2 B mRNA &
oA

HNK( 10 pg/ml )% KGla 4 Jg 4 8 7= 3% (7
Bax iRk B. 3% L, Bad % Ly ST T LK NF-
kB F3K B3 R, (H AN Bel-2 Bid \Bad P53 J
PRI FRIAC B 3 ),

b

R
|[REEN B
T4
300
350
1idi

I

RN
1 ()
T
S
T8 ) —
| i

B3 HNK 3 KGla 4B T#HXERRIENF M
Fig. 3 Effects of HNK on apoptosis-related
gene expression in KGla cells
A: Cul; B: HNK; M: Marker;1: B-actin; 2: Bel-25 3: Bak;
4: Bax; 5: Bad; 6: P53; 7: NF-kB; 8: Bid

3 i i

KGla 400t = 265 A il CD34 A9 A AML 41

ML F % Z Ry 2 B A b 2 A RORYT
AML 25 ¥y i BEAS 20 i &R0 R S UE 92 HNK X
KGla 4 A B 0 A3 GE A SR, B SR fa) B2 50) i
WHIE . AR HNK /405 KGla 4 fIfEHI 2 5 5
WS T A OC, S50 1 — 20 38 3k 3t =2 40 L A A D0 248
LA T3 RT-PCR A6 I i T AH O R 19 4R35
Ishitsuka 28 "' 4238 , HNK 76 22 % VB 608 2
MIBHARTE Go/ Gy W ASSLETRIESS HNK Kf KGla 4
MBI T G/ G, 11, RS 5 G,/M s,
7 HNK BH 1k KGla 4 M iF A 38 8 J& 10, 3 17 . B
DNA & B i, 25 2SI s 40 s 5 9.
Bel-2 ZE0% )i 51 Bid . Bad . Bim . Harikari 254257
ML LT 5 5 5 300G, 5 55561 Bel-2 K%
B 5i( Bax \Bak 558 )AH BAEH , S 8U5 # SR IF6H A
YRR, T | RS R E M O B (L3R C
( Cyte ), Cyte P ZEEE L5 HH Y caspase-9 AR
i H3E 1k, 53 3l caspase S EE [ B, B0E T UFE
caspase-3 Fll caspase-7 5 AR I 5T U], 5| 48
HdE T 2220 i Bel-2 Bel-xl fE SR T- 1 Bax.
Bak 254, BLIEJG # B9 IE AL, B B PTIE TR
NF-kB W7 e 40 B S i T 68 77, H Al & AL
PIZkisAR, — & LR T & I B 0 C-TAPT
C-TAP2 IS AET - 32 /v AU F Sk 4e ™), il
i Bel-2 SRR, ARFEEORLIARR E M, #KPT 40 i U
T2 Battle 2510 % B0 HNK A5 PR VLUK £ 14 055
4HAf( B-CLL )5 , &2 2] Bax A9 31k B 5 25 Wk )&
FROBE TN 34 5, Bel 2 3% 45 254k, i Ishitsuka &5 '
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M HNK S 2 g s M T s, &3 Bad
()54 % , Bid \Bak \Bax Bcl-2 TCIUAE . AR SLEGIE
S HNK BE5S KGla 4HfLf2 U8 T-JE H Bax 35 5
1A, Bad 52 B B UM TR NF-kB %35 5
T W, AW Bel-2 . Bid . Bad . P53 W335, 1E
YR T 3 PR A e R B R 1 i PR R R S ) M
T 8d KGla 04T,

ASEEEUE HNK AT LAYE S KGla 4HMLH T, JF:
BB T AR A L, A LI R YA T 1 I e (R i) 2
SUERE R A RO TR I . (AHE ST
(R SE AL ) B, BE A0 2 A5 0 2 5 | O T 9
caspase 73§ (TR ( 75 22 & 1B B 40 i 12 M bk 2
P I8 40 AR L E S A7 A 2 ) Bl AN R T
B%( Fas/FasL TNF/TNFR1 %5 ) ({3005 , if 15 ok — 46
W% -
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