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WEETESHE T U937 gL b%eh
SRR EA) 2 B K[ E7R %]

FAL PEE FHS

(EMESFRWEERILE, L&k EMN 256603)

(FEE] B8 WA S S SO (A R A0 ik U937 3878 . T, o0 e
SRS, ik LR ARMERE U937 BEHL A acgdd (43R R RV B 3 TR I 62,5, 125, 250, 500,
1000 pg/mL ZLFE U937 4HAT ) FIXEFRZH CASIINER B SR ) o DU PRI 0 ( MTT ) 324000 4% 2H 4t i G e
FITC-PI XYL i AN A I 45 4 AU T, Hoechst33258 YLfa )5 2t BAMES T A& 4H AL 27254k
U937 AN A 1000 pg/mL # ST Oh, 12h, 24 h, 48 h , K RT-PCR 46 c-myc . p27 mRNA L,
SR OSGTIEAALL, AR A TSR eI R U937 4t , 2SI EAGHEE L (P<0.05) 3 AA
e TR I BEIS S U937 ANIRIH TS, BN IRA B EN L (P<0.05) , RSN 1000 pe/mL 4
T-RAE (63 +4) %; #EFFRAENT U937 40M, BAMHEK:, c-myc mRNA FRik&H#T R, p27 mRNA 3%
kB, ZRMHASIFE L (P<0.01) o 458 EICHESHRARSN T A R $] [ My An ek U937 #aE,
IFEFHM T, HAEAFYLR T EES T c-mye FEFFN LI p27 FEHFRAA K.
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Effect of astragalus injection on U937 leukemia cells proliferation and apoptosis and
relevant molecular mechanisms

JIA Xiu-Hong, YIN Bao-Hui, LI Jian-Chang. Department of Pediatrics, Affiliated Hospital of Binzhou Medical
University, Binzhou, Shandong 256603, China ( Email: jiaxiuhong001@163.com)

Abstract: Objective  To study the effect of astragalus injection on U937 leukemia cells proliferation and
apoptosis and relevant molecular mechanisms. Methods  Leukemia cell line U937 cells were treated with different
concentrations of astragalus (62.5, 125, 250, 500, 1000 pg/mL). The U937 cells without astragalus treatment were used
as the control group. The ability of cell proliferation was measured by MTT method. Flow cytometry was used to explore
cell apoptosis. The cell morphology changes were observed under a fluorescent microscope by dyeing Hoechst33258.
mRNA expression of c-myc and p27 in U937 cells which was exposed in 1000 pg/mL astragalus after 0, 12, 24 and 48
hours was detected by reverse transcription polymerase chain reaction (RT-PCR). Results ~ Various concentrations of
astragalus injection inhibited U937 cell proliferation effectively compared with the control group (P£<0.05). They also
induced U937 cells apoptosis and the apoptosis rate reached to (63+4)% in the 1000 pg/mL astragalus treatment group.
mRNA expression level of c-myc was gradually declined and p27 mRNA expression was gradually increased with
astragalus treament time (P<0.01). Conclusions  Astragalus injection may inhibit proliferation and induce apoptosis
of leukemia cell line U937 in vitro. This contributes to down-regulation of c-myc expression and up-regulation of p27
expression. [Chin J Contemp Pediatr, 2013, 15(12): 1128-1133]

Key words: Astragalus injection; Leukemia; Cell proliferation; Cell apoptosis; Leukemia cell line

FR & — e T AR ARSI eRE AT ey BRI oA E, Ty
gy, AR LEGEME P S BN, B ZouARESEgR OiR, RIfEROR, Sz

[ Wik HIH ] 2013-04-10; [ f&[EIH I ] 2013-05-10
[T H ] INRERERAR LR (34495 2010GSF10264 )
[V ] B4, Lo, Wi, 2%, FAREI,

1128~



ERRECE bR ]
2013 4 12 A

b E %A ILA R E

Chin J Contemp Pediatr

Vol.15 No.12
Dec. 2013

2R 245 2 FA ST R, TR 2307 L T
MREIE . BUREFSFI AL, IARRIZ WA W52 )
PR M T 24 R IR I RYAY T P Y
bR B S e Ty T, EERAE PRIk
UG B ECRESR 5 F I SR PR P DC 2 i i
IFg R TR R RE ). MAN, AFTERN,
BERAT B BT RIS S NB4 4L JA T2 1, R
BT AEIN ] K562 ZHARIG A Y, $oR B B T AE
AP H MR o A28 B AR SIS o G T A
PO A MUBT AR BR U937 35 S5 M TR, A
Oy TR AR RIPUR], Dt — 2 B W e dt
s 7 PR AL BRI

1 FRSE

1.1 R

N F L U937 i LAk (3 M 1= 2 B I Jgg o
FHEYFE SR ERAE ) 5 RPMIN640 H5573E
64 1 ( 3£ Hyclone vl ) 3 RNAiso Plus &b
RNA $#2H057 . PCR e il & ( H A< TAKARA
NFED) 5 W SRR & (Fermentas A H] ) 5 MTT
Y1 fa 3 5 e A AR PR IR & (B m KRAEYH
RERAF ) 5 ZHEWH (DMSO, [ Sigma
ONE]) 5 PR TR & (PRSI
Hoechst33258 9L ek (38 = KA ARARA
Al EEHESI (P2 A BRA R ) 5 PCR
51 ( LIS E G ARARAF ) , Haat
FNEE R [ = o pr i
1.2 Ak
121 @i N H L. 40 ik U937 SR
10% JEA4- 1S FE R R (BN 100 Uml ) | 4%
HHE (WEN 0.1 mg/mL) WAL H) RPMI1640 15 37
Frp, BT 37°C., 5% CO, BigRfahas s, wRdadan
AR KRB, 2~3 d AR —IR, O EAE K A
WATIR S
1.2.2 MTT &4 40 Ao 38 74 4 PO A
U937 40 i, VA 41 i % N 2 x 10" 4 /mL,
2 100 L 20 Jfl 2 / FLEE AP T 96 fLAk [, L5
45y B A 62,5, 125, 250, 500, 1000 pg/mL
RPMI1640 3 5% JE 5 B 1 AN [R] e BE Y 3 v S
100 pL, XFFRZATHIA 100 ul. RPMI1640 5555,
R 5 DNEFL, BT 37°C., 5% CO, BF-fah
B3E, 9T 24 h, 48 h, 72 h J5EALINA MTT
20 puL (5mg/mL) , BEFEAPAREEREFE 4h, BFO
JEFERFREE, A DMSO 150 uL Wi 45 5, Bbr
AU ) 4% FL7E 560 nm Ab Y W 56 BE (. (AS60)

K 5 AT FLECE BB T35 20 M 3 5 1 1 %
(inhibitory rate, IR ) o IR= ( 1- SZHR4H A560/ X} 1
24 AS560) x 100%.

1.2.3  FITC-PI 3 & K, 4 B AR ik A ) 4m fiel 64 8
= HOwk KA K 190 U937 41 M 4 R0 T 6 FLAR E
(4x10° A4/ fL) , SEH4 50 A 62.5.
125, 250, 500, 1000 pg/mL MBS, K595
FELARF R 2 mL, XTHEZH N A RPMI1640 5845 5%
FIZE 2ml, 37°C. 5% CO, $5F54rhE5E, 48h
JE B WA (2000 rpm #.0 5 min) , PBS ¥k
WA 2 ¥k (2000 rpm Z§o0 5 min ), AIA 500 pL
Binding Buffer %% 7% 4 i, Jil A 5 uL Annexin V -

FITC{R21J5, A 5 uL Propidium lodide (PI) ,
FAREEE SN 15 min Ji5 90 2 4 ARG I 45 25 40 it
FIPET RGO, SEEAN R 3 IR,
1.2.4 Hoechst33258 # &, :x 3t AT4m TG & F A
BRI U937 4, DL 1 x 10° 44l / fL
FERh T 24 LM b, S AR EE N 62,5, 125,
250, 500 A1 1000 pg/mL B FETH: SHR AL 40, X}
FEZH AU RPMI1640 5828553, BT 37°C. 5%
CO, B FaM h 3% , 48 h 5 B D ICEE A (2000 rpm
B0 2min) , H PBS PREAIM 2 R (2000 rpm
L 2min) , A 500 pL [ EWK (4% 2R )
RA), FRFEEHM 15 min, B0 EBREEWR,
PBS PE4I 2 ¥k (2000 rpm 5.0 2 min ) , fILA
150 pl 29 4 10 pl/mL i) Hoechst33258 YL i,
FAMRAIEIA 24 fLk, HRas L= REE Y6
15 min, 206 W8 N A I K 346 nm, &4
B 460 nm AL TANBIE A MEL . BEAH
1.25 RT-PCR %45 c-myc F= p27 mRNA # % ik
B %E %5 4 K U937 40 B R T 6 FL AR
(4x 10° NI/ FL) , A TSR, 2R
41000 pg/mLe 43 5 FINZ5J5 0h, 12h, 24h,
48 h e AN A, HHREUANAE S RNA, JIIE RNA
aff BF, W% E A260/A280 1E 1.8~2.0 Z [a], Il
7 RNA ¥ £, RT-PCR M 25 ¥ K2 I c-mye H1 p27
mRNA [ZIRTEN, B -actin HINZ:, 5IWIFHIN:
c-mye 1FE X HE 5'-GATTCTCTGCTCTCCTCGAC-3',
X 4% 5'-TCCAGACTCTGACCTTTTGC-3', ¥ # K
J&F 4 180 bp; p27 1F. X4% 5'-ATGTCACGTGCGAGTG-
TC-3', JZ 5% 5-TCTGTAGTAGAACTCGGGCAA-3',
PG EE R 270 bp, B -actin 1F 4% 5'-TCATGTTT-
GAGACCTTCAA-3', Jx 5% 5'-GTCTTTGCGGATGT-
CCACG-3', ¥ #8 K FE A 513 bp, 4% F 51 4% {4 3t
17 RT-PCR JZ [ij: 95 °C W A8 1 5 min; 95 °C A8 Pk
30s, 55°C Bk 45s, 72°CHEff 30s, Higkfr 35
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AMIER; FJn 72°C ZEff 10 min, PCR P24 1 % 2
Tanon-2500 EEIR %1% 258
M, IR Tanon Gel &I KGR E A6 H

BRI P VK R

2.1

#HR

HEE SRR U937 A AaIGTEAE F189 %

FER S B -actin BUKEE(E, & WA HAEEH
AN IR, SCE i A 3 K.
1.3 Fit=EHHH

K SPSS 13.0 Zei it t22 8, 1t
ORI + fnifEE (x+s) Fon, Z4lELL
BRI R R I 225007, LI EL R SNK-¢
K5, P<0.05 W2ZEFA GRS,

MTT 35K 40 A 345 RE T, S5 Eos, 5E
U2 5 FPAS[R] e BE B i STURAE 24 h, 48 h, 72h
YIREA RS U937 UG FE, 5 AH R s [ o5 % B
IR A, ZRWAGITFAE XL (P<0.05) o #
BT SRR U937 24 i 14 A % 4170 i A FH e e B 3
hn, PEIVEFARE] . (P<0.05) ;3 MRk A
AR, AR ] S g, 2R BRI
M (P>0.05) (F1, E1).

F1 FARREERFSHFRIEATREERX U937 MAIEEMZM  (x+s, n=5)
24 h 48 h 72 h
ZH 5]
AS()() IR(%) A560 IR(%) AS()() IR(%)

X 2L 1.09 +0.15 0 1.22+0.18 0 1.97 +0.09 0
62.5 pg/mL 0.96 +0.13 11.9 +3.6° 1.00 +0.14 17.7 +4.4° 1.55+0.18 21.6+8.9°
125 pg/mlL 0.86 + 0.27 22.3+13.8" 0.88 +0.11 27.0 + 8.5 1.32+0.19 329+ 114"
250 pg/mL 0.67 +0.11 39.1 + 2.4 0.65 +0.08 46.3 £2.1" 0.89 +0.04 54.6 +3.3""°
500 pg/ml 0.51 +0.07 53.2 + 5.4 0.52+0.10 57.1+3.9"" 0.77 £0.05 61.2+0.8"
1 000 pg/mL 0.39 = 0.05 64.3 £2.5™4 0.40 = 0.05 67.5 £ 1.7 0.48 £ 0.05 75.9 £ 2.0

FAH 59.790 137.596 83.897

PH <0.05 <0.05 <0.05

a: SEIETA] S X B LA, P<0.05; b: SEEHEIA 62.5 pg/mL 41104, P<0.05; c: SEEE]A 125 pg/ml L3, P<0.05; d: 5
[N TA] 5 250 pe/mL 2R LA, P<0.05; e: SIRMAIA 500 pg/ml 20 144, P<0.05.,

‘+24h+48h+ 72h‘

804

70+

60+

504

40

304

g (IR% )

204

104

O T T T T 1
62.5 125 250 500 1000

W (pg/mL)

1 HEESRIERT U937 MRETREE — ISRt
2.2 EEFHHEX U937 MAAT HIRIN
FITC-PL X Y% it =X 240 i A Az 0 45 201 248 i 1% 9
TGO, Z5H R, SCI LA RV B o e
(62.5. 125, 250, 500, 1000 pg/mL) 1F /I T
U937 4ififl, 48 h AP TR 53 5128 (104 £3.2) %,
(19.1+1.3)%. (352+32) %, (43.6+52) %,

(62.7+4.4) %, SXRHAMT H (524+1.55) %
I, ZRAESITFEE L (B P<0.05) 5 LK
N FH B A T4 B b g, 2R A Fit2aaE X
(P<0.05) (El2).
2.3 EEEHHRX U937 e ASFRI 2NN

Hoechst3 3258 4Lt )5 , il il 98 6 e s,
ER IR, AN Ye 5 5 Hoechst33258 455 )5,
P W R T AR S R, X RRZA AR AR S
FU, e inorAndi sy, SCan gl A4l U937 A hn
WSS, AR TR, AW
PR, TERIAT/MAR, T L3 2 R SR BUR e
AT /MA, Hor 500 . 1000 pe/mL B 1 5t
WA AE (E3) .
2.4 EEFSHEXT U937 AR c-myc #1 p27 R
ek

U937 4 Jifd 45 243 & 2l 1000 pe/mlL 19 8 EE7E
SHEAEFRJS , RT-PCR 255 8/5, Oh, 12h, 24 h,
48 h c-myc MY AH X K35 &8 40 il & (186 £10) %.
(143+£10) %. (85+8) %. (32x8) %, p27
AT 2R IR (39+8) %, (65+3) %,
(77+£10) %. (175+12) %, K& W} [a] ZE K,
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c-myc FERARIRFEAG, p27 Kk EIRK T 5, 2 F=11381.519, P<0.01) (K 4) .
SYE SR E L (A9 F=15917.204, P<0.01;

U
m
(

PR
PR

vvvvvvv] T
o 0 10 ‘Z.‘ 1o~ 10

FL1-H

B2 AREMREHETIHEI V37 @B THISN A BN IELL; B~F 4B E R 62.5. 125, 250, 500,
1000 pg/ml, T8 [ SFHRACFRAE . Fifi 5 0 pE T SO R A3 0, U937 4RI IR TR 38 .

EiR EEEESRIERAT U937 ABATHSFT L (Hoschst33258 Yeff, x200) A NXFHE4L, Z0iE
M%ﬁﬂJ mem»&wa B~F Zr 4% 62.5. 125, 250, 500, 1000 pg/mL # (& SHRALERAL, Af WA £ 2LIREL
YA AT /M, BT AR R TMAR
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bp 4 3 2 1 M bp
100 — 100
p27(270bp)
el — 250
p27(270 bp) 250
_ 500 Bractin(513bp) S o0
B-actin(513 bp) 750 — 750
1000 -
— 2000
2000

A

B

4 RT-PCR #il] c-myc #1 p27 mRNA Rix1&EH  A: p27 mRNA [ RT-PCR 5285 B: c-myc mRNA ) RT-PCR
GER . 1~4 43BN TP B U937 4IAfLS Oh. 12h. 24h. 48h; M: DNA marker, BHISEIZEK:, c-mye FIXFZEIA MK

FEA, p27 AHXS RIS EARITHE

BN R IE T 2y, FEIG IR IR T
AR N, EEFENRP EESAEES
BEIS . BRI, WIS, R a2
MR ITTRFZ AR, HEZAER R &R
FORPET SRR AT RIVER, (BT Ak 25
5T e BB 6 T B X 445 1 i M M Bk SW480 . X
1A 78 basal-like FLJI% % 41 il MDA-MB-468 . & A Jig
CNE-2 4 i kA BH Ik Ay 184 B 00 1] /A2 01 T~ 1
BT R AT PO IVE . LAh,
B RSP A MR P EUS — e R, R
SO B R L TR R R B B 38 A A1 ] NB4 4
Jl . K562 2 A g A 4% Hbt A i fEH B, Yan
5 0 I\ Sy AR A3 i A G A
FAEA AN E K562 4 s, ek HIHT, A
SEE LA L U937 Mtk A X 4, WIZAR T
B RS TE RO LB L JR TS R KR S 4L
il o

FA I 20 i U937 S A P42 4 b 14 1 200 e
BE,  MTT 3245 ARSI AS [R5 4 P 3 S A/ FH 1
U937 4 Jifd 24 h, 48 h. 72 h J5 40 fifd (%) 3% 7 1% 1,
RN, TSR AR A R ] U937 4 ek,
H X R il 4 2 50 RO . R, AR5 R
FHTR AR AN T # B RO U937 AR T
RIS, 25WIVEH 48 h 5, ASTR) e B 3 R v B
ANFFERE HBAR UE U937 A T, B2 4kl g,
PT84 0] B30, Hoechst33258 Y {4 )5 98 i
T NS, PAT- AN A B A | TR,
AN, TE R TV, 25950 S,
PESLIR B Ye o A T /AMARE 2 X 540

MEAATIN P TR A 2518 — B

A ST FR I, B O fg e B R U937
21 i 184 5 AN 5 5 U937 4 I R T R AE BT A I 1E
H L AR ACE R EARE -BLT E oMo,
Huang 4§ " fF 5% 3¢ W 2 FEBEAE 2 B 1T caspase A1
KBRS KS62 a T, 5255 P E I 8
S I AU Ake B9 NF-xB {5 53 #5175 S NB4
M JH T, Cheng 25 " JIF B 8% 165 i [ Apaf-
1. caspase-3. AChE f&i#f HEL 401 1. H Il
V2 i JG PR 384 58 AN 08 T2 52 BH A REAIE 4 B 3G 48 5
A SR R DA G, p27 S 20 A ) 400 F 2 ) PR A
PR, &R B A B 2 5 E > DNA
BRI 25028, T A g s, WY R B p27
PRI 25 WV E B RS, B TE AT p27
Feak, e S BE A A AR, DT IR BB e Y
FER ™, UL c-mye MY S5 4 i hE B JE T
WSAMEETE DI, AR, ik
HEZRIE AT I c-mye Fik M fEIE HL60 4T,
T c-mye FYFRIBBEALHE IR 20 BL0H T AL AT g
J& c-myc BE il JIfEd 40 B4 DNA iR SIE T,
MR IR AZBME 2 )5, AiiE KR X545 DNA
BB TfE, 7 A R AR Y (AR Y i Re 2 i O
T2, ARG R RT-PCR K28 1000 pe/mL #%
FEVE B W AL RS Y U937 4 T p27 I c-mye 3
BIEOL, AR BN, BZSYAEHN R, p27
mRNA FRIRIKEZ W T, 1 c-mye FIRKF5 i
TR, $E TSI T BEiE i IR i p27 RiE,
] c-mye ik, VEMAIE U937 4 iEsE, I
T, RESTE S E R

M, AR, BEEESRIEH T U937
H MR RAR S, BEA Ml U937 Ao, Jf
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RS HU T, XS T HUR BT A5 1 p27 ik
AT c-mye AT, AEMANSEIIEIES: T
BEROBE RS IEIT, B BT T I 7
[T B,
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JELA AR ] B FEALRIESE (7). th 2 JRak | 2011, 36(24):
3502-3505.

B IS 2R BRI, RRAR , HIRNE . B S O 2
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