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[(FZE] B BT SOT E % HEL 4035 . M Tonys2m, IF00B 3R AR ST L
Fik  HEL 4 REHLAH SOR L0 AL 1 S AR B, R LT AR TE SR A B 3 R4, ORI (10, 20, 30,
40, 50 mg/ml,) PYLLAEESHRAE T HEL 4100 24, 48, 72 h 5, SRJHDUH S AWML (MTT ) Bk #4140
WFEREST; 10, 20, 30 mg/mL 2046 SR AL BE HEL 4000 48 h 5, 2R I 40 0 A AG: 00 45 2 40 it 40 fd & 397 45 00
TZH7E 4k, RT-PCR AR AN HOXB3 mRNA 365, &8 HEL QIRLHREE R 10, 20, 30, 40, 50 mg/mL
MILTAETESHRALFE 24 48 X 72 h J5, 55X BRAL LA, 20 50 25 R ) A B b sz A ), LR 5 2T A6 1 SR
BRI, AMAEIEEE DRI (P<0.05) o ANFEBELLACESHRAEH HEL 4100 48 h J5,  ANA R 0 43 A 4 A= ek
Ax L SXFERALAH L G2/ BHAN A R 2, S BAANIREE B> (P<0.05) , FLRFEAREIE. BES RS
WA LS, A0 TN, DAk BRI Y Ty s S A T (P<0.05) o SXFRREALLER, Kk EELIABITE
4] HEL 4180 HOXB3 mRNA EiEY R (P<0.05) o 56 L0 SRRl A 35 HEL 41 i 16
FAEFHIT:, FAX A FHLEI T ES T I8 HOXB3 JEPH i 3R3AF 56,
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Effects of safflower injection on HEL leukemia cell proliferation and apoptosis and
relevant molecular mechanisms

DUAN Pei-Feng, JIA Xiu-Hong, WANG Jian-Yong. Department of Pediatrics, Affiliated Hospital of Binzhou Medical
University, Binzhou, Shandong 256603, China (Jia X-H, Email: jiaxiuhong001@163.com)

Abstract: Objective  To study the effect of safflower injection on the proliferation and apoptosis of human
leukemia cell line HEL and the relevant molecular mechanisms. Methods  HEL cells were treated with different
concentrations of safflower injection. HEL cells without safflower injection treatment were used as the control group.
MTT method was used to detect the inhibitory rate of the HEL cells at 24, 48 and 72 hours after various concentrations
of safflower injection treatment (10, 20, 30, 40 and 50 mg/mL). The cell cycle and apoptosis were detected using flow
cytometry and the HOXB3-mRNA expression was measured by RT-PCR at 48 hours after safflower injection treatment
(10, 20 and 30 mg/mL). Results Compared with the control group, various concentrations of safflower injection
inhibited HEL cell proliferation in a dose-dependent manner (P<0.05). At 48 hours after various concentrations of
safflower injection treatment, the number of treated cells in the G2/M phase increased, but that in the S phase decreased,
and the apoptosis rate was significantly higher than that in the control group, with a dose-dependent manner (P<0.05).
The expression of HOXB3-mRNA in safflower injection-treated cells decreased in a dose-dependent manner compared
with the control group (P<0.05). Conclusions  Safflower injection can inhibit proliferation and induce apoptosis of
HEL cells in vitro, and its underlying mechanisms may involve down-regulation of the HOXB3-mRNA expression.

[Chin J Contemp Pediatr, 2015, 17(9): 989-993]
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P I 2 4 I 2R 0 O R e g, ™
fo N R 2 —. BT, 7=
7 L ) 8B ARSIy TR i
1575 £90 JH P[] i Xo) AR X 55 2400 B ™ A= 4 ik B il AR
M, B M2y, 55 S8k RM. h
293R97 IR SRR . J7 Rk, ELRE S HAbfbyy
Y m A, BT RN R ", b2
AW AL Rk MO AW R 70 N i S0 0 I EA Y s R
R, HAE ML AR IR R R SR T
AR, WIS e BRLT A6 1 S mT S0 oy B .
. RS SRR AN p A BT, B bR A
|2 RURZ LR YN (W e AW iR e b/ & i = <]
PrEAMRE AT, HE A, AR R A
HMIRERLLACTE SRR I 41 M bk HEL 3458 5
AT, IEAE AR AR AR AL,
s IR 7 B HE AR YR
1 MRER®
1.1 R EiEF
T I 4 Mtk HEL (V19045 1 i B2
B ) | ZLAETESTE (20 mL: 1g, W2
B AR ) 3 RPMIT640 55538 | 4R g (26
Hyclone ZNE] ) 3 RNAiso Plus s RNA $2HGR
& . PCR kil & ( HA TAKARA A F] ) 5 3%
sl f) & (Fermentas 2N ] ) 5 MTT 4if g3 58 A
AR AR 6 (38 = RAEYE AR AT );
20 it A A IS0 85 . FITC-PT XU 200 Bt 6 A
RAE (R A R ); LR ( DMSO,
[ Sigma 2~ Fl ) ;5 PCREIY (AT AY TR L
WABRAT ), HARFRN E st
1.2 paiEFRR A

¥ A I HEL 4R E T 10% IR 4 s

HHEE (WHER100UmL) | HHEZE (KREN
0.1 mg/mL )WL RPMI1640 3537 56, 75 37°C .5%
CO, BEFRAa TR, 2~3 A58k, HEL 4 U
MUH BN 204 1 S AL B, R FH 20 48 v B Ak
FHEE X R
1.3 MTT & tEsEaE

O BOE K30 HEL 40, 18 %2 40 i % 5
1.5% 10° 4> /mL, % 100 uL / FLIEF T 96 FLAR I
CLACTE S ZE 43 ) I A ZLAE T S 100 pl, i

& BE 43 ) o 10, 20, 30, 40, 50 mg/mL, Xt
AN A SR FR 3L 100 L, S HXTE, BT
37°C. 5% CO, KiFoAi hor ks s% 24 . 48 L 72 h )5,
LA 20 uL (5 mg/mL ) MTT, Z4kLEHi5E 4h,
BLDIGFE AR, A DMSO 150 pL 7 fi4s i,
BRI 5 2% FLAE 490 nm AL WG ( A490) ,
S HBCE I E T A0S FEA H12%2 (inhibitory rate,
IR), EE 3K (n=5) . IR= (1- L2 A490/
FARZH A490 ) x 100%.,
1.4 ZHREEHARI A

O 04 K39 HEL 403270 F 6 LAk L, 34
AR TE R 2 x 10° A4 /L, KEFRIELUAF 2.5 mL,
CLAETE SR N TR BE 4359024 10, 20, 30 mg/mL 1Y
CIAETF SR FRARMT 48 h JS U SE AL 4na, [l %
X} PRZH , W AE AR F 0.01 MPBS R4 1 7%,
F FW, A 500 puL 70% ¥4 2.1 (=20C ) [#5E,
T 4CiH®; RH, HIPBS ¥R 1%, A
100 pL. RNase A 37 “C 7K 30 min, F il A 400 pL
Pl JL (IR A], 4°CHRDE 30 min J5 H 40 AR I 45
AP PR TAEFDL, ICRIOR P 488 nm AbZL (3
9. SLEEE 3R (n=5)
1.5 ZARUAT R

% F Annexin V-FITC/PT XX 4% {1 3 FCM 46 ]
MR T O K HEL 4 jE:F0 T 6 fLAR
b, AR N 2 x 100 A /AL, B IR AR
FL2.5 mLo Z1A6 T 5 R 45 21 T 2046 1 56 VR A 34 44
Jig 48 h Ji (780 g B5.0> 5 min ) WCAEANAT, Ui £E 40
JidJ5 FH 0.01 M PBS k¥ 2 ¥k (780 g #5.0> 5 min )
JE 3 3, MU 500 pl Binding Buffer %k 77 4H
4. 5 uL Annexin V-FITC, 5 pL PI{R%A), =iREHE
BN 15 min, 1 h P B4R . 5256 84
3K (n=5) .
1.6 RT-PCR i&#&ill HOXB3 mRNA B3R i%

Howk B A= K 1 HEL 40 B 32 F0 T 6 FLAR L,
TR L A1 i % B Ol 2% 10° A4S/ FL, AL A6 T At
W, ZUREHR 30 mg/mL, 5 FMZ50h, 12h,
24 h, 48 h T WCAE A A, I 45 HCAH A B RNA,
E RNA 4 i, W % i A260/A280 7E 1.8~2.0 Z
&), % RNA ¥JE, RT-PCR Wi 40 HOXB3
mRNA Y 2 3515 W, B-actin g N2, 51 % F 41
H: 1E X B 5'-TCAGGGATGGTGAGAGATCC-3',
K X B 5'-GAATGGGCAAACCTTCAGTC-3',
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oo K B F 120bp, Bractin IE X #E 5
CTCCATCCTGGCCTCGCTGT-3', [ X %%
5'-GCTGTCACCTTCACCGTTCC-3', ¥ 84 K J&F Wy
268 bpo & T 41| 55 {F i 17 RT-PCR Wi : 95 °C Til
AEPE S min; 95°C7AEME 30s, 55CIB k455, 72°C
HE i 30s, FLHEFT 35 ANE A RS 72 C A fif
10 min, PCR J= ¥ 28 1% Byt N5 M 6 I i Ok 2
Tanon-2500 L AR R G RE, 71 JH] Tanon Gel
I G 43 BT 3R LA I HOXB3 & A 5 B-actin 1)
JREEAE, & (B B 095 R A X FRak i, 58
BEE 3K (n=5) .
1.7 FitESH

K HI SPSS 16.0 Gei A e i i T i it24
Br, TFEFRHE « e (Rxs) Fom, £
2 [) L35 R FH S R 3R Oy 22 43 A, 2B TR 7 LL 35 s
KM SNK-¢ £, P<0.05 h2Es A5t L

2 #HR

2.1 LIEESHE HEL 4B 78 #2401

HEL 20 fifd 28 10, 20, 30, 40. 50 mg/mL 1
LA ST AL 3 24 48 K 72 h i, S XFRRA H
B, AN GRS A TR R B M Az R, AR AR AR
s [ A ] o 32 1) &4 B 364 9 b s 22 S A e b2 i
(P<0.05) , EFEHME (1. B 1) ; 724
(] e AN [l FH I R] A 22 S e g i 0 o

F1 FREIRELLFSRERTER EX HEL 285038

FERIRSE (x+s, %)
ZH 51 n 1
24h 48 h 72h
payit| 5 0 0 0
LLAETESHR AR
10mg/ml. 5 23.0+2.1° 30125  343+20°
20mg/mL 5 38.1x3.1" 47929 498+20"
30 mg/mL. 5 48.0x27"" 663+3.1" 752+26"
40 mg/mL 5 583 +44" 797+ 1.0 83.6+2.1"
50mg/mL. 5 71.7+3.2°"%¢ 029 + 1.9 93,5+ 29"t
F {8 33.8 107.9 123.1
Pl <0.001 <0.001 <0.001

W a s RIS A] s X IR AL L8, P<0.05; b 7 55 (] B[R]
10 mg/mL 41 HL 5, P<0.05; ¢ 7R 5 [A] B[] 44 20 me/mL 41 L5,
P<0.05; d 75 5 RN ] A 30 mg/mL 2H lL#E, P<0.05; e 75 [R] i}
6] 15 40 mg/mL 21 H#E, P<0.05, IR: ZANMGHS5EMH2E .,

100 A

—t—24h —m—48h == T72h

80 A

60 A

40 -

HEFHMHE (%)

20 A

10 20 30 40 50
LIAEEST (mg/mlL)
B1 AERELEFSHEIERT HEL ARRAKIRE -
IR (n=5)

2.2 4IiEiEgHkxt HEL 48R0 B #A R 220

ANFI BE LT AR S (10, 20, 30 mg/L) fE
FHHEL 4006 48 b J5, 40 JEI 0 A A A el s
EXTRAAH LG G2/M WiZn sk i E £, S Wi
B EWR A (P<0.05) , HERER#E (%2,
F2),
2.3 IiESE HEL AfA TR RN

X R 2H FIAS ) e 3 21 48 vE S (10, 20,
30 mg/L) & JH HEL 4 g 48 h J5, Annexin
V-FITC/PT YL o XGE KM AN I T, TR0 5N
(1.7+06) %. (69+19) %, (12.8+2.1) %,
(233+£34) %, AR 20467 A2 #F HEL
20 L8 1A FH B 245 0 0 ) 338 o T 228 3 3
LRAGHE X (F=61.1, P<0.0001) (&3) .

K2 ARIKRELLTSHRIER 48 h 33 HEL LHpaEEA M
20 (x+s,%)

215 n S G2/M 1
oyt 5 59.7+5.1 12.1£2.7
LLAETSTZH

10 mg/ml. 5 51.9+43" 142 +3.4"

20 mg/mL 5 46.9 +3.7%" 19.7 +3.9*"

30 mg/mL 5 425480 22947
F1ig 122.7 78.8
P <0.001 <0.001

W a /R SRR ILE, P<0.05; bR 5 10 mg/mL 41 [b4S,

P<0.05; ¢ 7~ 5EINH] & 20 mg/mL 2H L4, P<0.05,
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10 mg/ml.

0
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B2 ANERELDWEEIRIER 48 h 3+ HEL 4058 HAHI 220

0 20 40 60 80 100 120

30 mg/ml.

Gl

0 20 40 60 80 100 120

REARKRN DNA i, GARAR Ny S AR A A

P DUBER LA TSI BE 3G, G2/M AN 2, S Al iuEoR>

10* 10*

TINRT TANEIT
=
M RET TINEITY

PI
PI

waml s

10° 4
10° 10
AnnexinV-FITC

10°
10°

AnnexinV-FITC

T
10*

B 3 ARREIRELIEFSHEIER 48 h Xt HEL 48R A TR 2200

PI

10* 10"

qunl s
PI
qunl s

wanl
suaal

O P
10" T reryrrwprrny o
10° 10*

AnnexinV-FITC

O il _'l':
10 Aoy
10°

10*
AnnexinV-FITC

A JgXTIEA, B H 10 mg/mL 41, C 2K 20 mg/mL

41, D}y 30 mg/mL 2. BEFLAEESHRHEEREIIN, HEL 4UMIA TR0, 47 BRI + 47 N Ry T 400

2.4 I#ESHEX HEL A HOXB3 EE RiLH
A1

RT-PCR #: ¥ 1] HOXB3 mRNA 1Y 3% ik 45 &
7, X B2 RIS Rk BE Y 20 46 T ST (10,
20, 30 mg/mL) Ab P HEL 40 Jig 48 h J5, %% 41
HOXB3 mRNA AHXRIE 5000 (59.2£5.0) %,
(41.8+3.0) %. (234+41)%. (113+3.0) %,
KA A A 22 Y BA Ge it e L (F=131.1,
P=0.007) (Kl 4)

1 2 3 4 5
100 bp —
HOXB3(120 bp)
500 bp —
100 bp —
B-actin(268 hp)
500 bp —
B4 ANERELDEESKRIEM48h Xt HEL 4 ff
HOXB3 E%iﬂ; \ %21]['1:] 1 25 DNA marker, 2 JXFHE4, 3

10 mg/mL 2H, 4 N 20 mg/mL 2, 5 9 30 mg/ml 4. i 45 21 4E
AT RSN, HEL 4085 HOXB3 mRNA F kK247 TR,

Wig

AR SR IS IR TT S IS A T RO O,
(A Ao BRI 22, H 2 25 25( multidrug
resistance, MDR ) B87F=A 5 S EBULIT R WA K o

PRI, 4R RO A 0 SR W2 IR T 1 I 1)
WhBR G, BT R I 20 B A L R T R 24 A
SRt R, SHCHTEEAR BN F I A T R A
Mo AR AE R TR RAE, RIRIR
w W HA & AL D 2y, ARk, #ESE
RIRLTAC T FHRO e S . L T S SR
A 2 M A RIVE T, H TR VR R 2 b d 0
R A BT BT s VR i AN B . ASF 9T 4
R R, HEL 40 M 28 ¥k 2 o 10, 20, 30, 40,
50 mg/mL ¥ 2L AL VE SF WAL B 24 . 48 X 72 h )5,
BT R beAss, A A 3G 5 34 AN [ R B b AZ A0
S P (R R AR o AN TRV LT AR I S (10,
20, 30 mg/L) EF] HEL #4048 h 5, 40 A% 5 1)
O3 AR, SX R AR EE G2/ 34 e £
Wz, S HAEEOl B, HER R, 52
FNELAE VE SRS HEL 40 i B T G2/M 1, 521
HHMIAT 220 54, e 2 4R A K o Annexin V-FITC/
PI XL LK HEL A0 T 45 R s, BEE 4L
ACTF SR BE G AN, AR TR, R4
AETE S LAk BE AR iy A S AR IR T, R
CTAE T SR BB ) HEL 20365 . 540
PR T R AP A s AR, B 2048 ST A i
I 14 A LTSS B

P I 2 3 1ML 2R 0 R B B e s, 2 b3
NS5 HEAEMERE, [FEE (homeobox, HOX )
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FLRTEMNG K R v A M 3 5 . ok,
R R PR AE A IS 1Y & A v B AR A
HOX JLH H A48 AL B, C. D JU#E, HOXA &
REHESREGSAHIMEEE, KRR ERE
HTE RN AMIFSR R %, HOXB it tuds 10 IR
BRI B1-9, B13, FEAEIIAMNGE MANMRL, bl
& 20 B 1] A B AL L RIR BT N R, BRI
9, AW A AN A3k 1 2R i ek B 25 Sk
FFAERE I A AS R B Be & FE 4 A R S 2 )RR
HOXB3 Z 58 /AR A N, EIMGIFIERM,
HOXB3 7EIE# B RE AR, (HAE 2 HEREAN MM A
1% (acute myeloid leukemia, AML ) & H (H
JE M4, M5 %EY) K HEL, U937 %8 2 FH ML 40 Bk
HE 263k ™ Fischbach %8 "3 53 3 ) 52 56 F 5T
KILHOXB3 i Fe IR B 20 B 78 . 970 1) 200 i o)
T, B/ NRAE 210 d 245 & 2 AML, Starkova 2511
5] HOXB3 i B A 68 S 30 s 1 & 2
UUER HOXB3 3 [H] ) ek e fi% f &4 il 11 1 s 240 A
Ao | JERE TS, HOXB3 2 1 IMidm i 56
BRI 22—, ARSCER ik RT-PCR 5K HOXB3
mRNA [R5, 58w, AW R e i
W (10, 20, 30 mg/mL) 4bFE HEL 41 48 h /7,
Bifi 5 21 4% 1 5 W e BE 8 A, HEL 41 g +F HOXB3
mRNA FIK KB T, S8 06T 0 T fig
I T HOXB3 JEH A, k3P A /e
H, H3a P ERE S5 HOXB3 R AT 5 Tk
— S . AR URAR SN SE GG S T 21 A6 T S 4T
F AR, A R I FHZLAG T S BA T F I
PEAE T SCE A, ZLARTE S RON BT s AT 24
YIAT JC 8 3 VR BT s 747 5 i ol
5% T ) ELAAAE AL e — 205

M2, AR SRR B 6 HEL 20 i 58
JFEFHA T, AHCHLHI AT RE S T M HOXB3 £
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