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Analysis on mechanism related to anti-cancer effect of artesunate using gene chip technology
CHEN Li-jun, YAO Li, JIN Qiu-yue, XIE Hong, HU Wen-liang
(Department of Biochemistry, Medical College of Chinese People’s Armed Police Forces, Tianjin 300162, China)
Abstract; Objective In order to understand how artesunate inhibited leukaemia cell line K562, on the
molecular level, the gene chip was used to detect the gene expression of leukaemia cell line K562 treated by
artesunate. Methods K562 Cells were treated with artesunate for 24 h, and then modality changes were
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studied by under invert microscope; The morphology changes of the nucleons were observed by
Hoechst33342/PI staining; The cell cycle state was examined by flow cytometry (FCM) analysis. Total
RNA samples were obtained by TRIzol and were reversely transcribed to the cDNA. ¢cDNA Samples were
hybridized to our gene chips. Hybridization signals were collected and analyzed following scanning by Gene
Pix 4100A. Results The numbers of drift cells were increased and the density of cells was decreased by
under invert microscope after K562 cells were treated with artesunate for 24 h. Morphology changes of cell
apoptosis such as karyopyknosis and conglomeration were observed by Hoechst33342/P]1 staining. FCM
Analysis showed that cells were arrested in G, phase. There were ten differentially expressed genes
identified. Hybridization analysis showed up-regulation of p21 and chk1, and down-regulation of cyclinB1,
cyclinEl, E2F1, DNA-PK, hTERT, ble-2, jnk, and VEGF in the artesunate-treated K562 cells.
Conclusion The inhibition of leukaemia cell line K562 by artesunate is clear; Artesunate exerts its anti-

cancer effect by altering the expression of these genes involved in cell cycle and inducing apoptosis.

Key words: gene chip; artesunate; cell cycle; apoptosis

ERACRREERERE KRN —FHEYFEH
A, EFZNATERRES T EREMEL S
WLoEREHSBRIT MM RS RPN HER
BRERHENGYHERRATUEERENY
LI Y Ik B ARl 2 2 R FER B
ZHEAFERETERSRAEEREMERN
HAERF WL A, FERBEETFEREEN
ficwz— ZEMERAOTERSS AREAAF
ERREE A TR A TE D I R T LU
RYKRBEKEEE AKESHARS MRAR Molt-
O ANETH AR (HeLa) 1A B 1l & 41 g
(SUNE-1 #1 CNE-1) K&K, ERBRAFLH,
FEERIUESHEAREAEAT, M HEAR
AREHH MM ERS, I EBAENE S
MEHEHEME G/M H, A MBAYHLERAEH
=5 Al . ARRLAARPAPHAEHEXOERER
I R, B EKOF 5 5 5 3R ) A A A
PRI R 4 FOL .
1 #8
1.1 4. N4 E M54 Btk Koe2 iR T &
10% B4 i .80 U/L K A% £ 4 RPMI-1640
(pH 7.0) 3 & #,37 C.5% CO.fEREEFHE+
BEEK. R BAKBERATER.
L2 Y- EERGBWANNERALERA R
(##t 5 050326, 5 &4 %:99. 8%) .
1.3 FEMNS: ZEABKIEFRAE (Forma),#HEH
= B## (Olympus), #B 4K 28 (Millipore) , ¥ 8
£ B 1L (Biochro), SpotArray ASP7201 s& # X
(PerKinElmer), GenePix 4100A H#1{X (Axon),
CL-1000M % 5hZ BX{X (UVP),HB-1000 Z& % 4"
wuvp),

2 A&

2.1 HEERBAAE K62 B .AHEEEMEE
W IREBIHN 1X1075,4X1075,1. 6 X1074,6. 4 X
1074,2.56 X 10 mol/L., H AL 410, A B A
Bk 1X10°/mL, k8% 4.5 mL/E,. AL L&
WEHY O0.5mL, HHAKRER 1X107%,4X
107%.1. 6X1075,6. 4X1075,2. 56 X 10" *mol /L, #
HWEBT 37 C.5% COSHBETEYT., TBRAHE
MIEREYLEN 43 A5t BAME B REA S4H4ER
[

2.2 HHMES¥NE.2EERHBAENEREN
BEF 37 C.5% COEHMFWE 24h F5,.HER
BHEREARESENL. B MrELHIRELR
J& Bl Hoechst33342/P1 AL, KA BHER
% K562 A4k . A 100 mg/L 5- % 5R W& o &b 52 40
i i PR P X R

2.3 40 M AR I 40 A R AR L SR R, TR
BHEKZBEEEAK,PBS %1 K, MA PI &%
B E 20 pg/mL H RnaseA KEBKE 50 pg/
mL,37 C # LB 30 min, Fi A 40 AT REN .
2.4 E RNA BEREFE-HYEM 24 h 52H
WEFARE-BLET FHEFB ARKKA
TRIzol. €45 R A M. 75% ZHWABEFHIL
RNA, & RNA F 7k 20 pL 7% &8 RNA I &,
—80 C RHEEE. X RNA 45, BERME B M
%*ﬂ Azso/Azsoiﬁ’lﬁiKEgﬁ(ﬁﬁ;a RNA.

2.5 cDNA WA B RNA R¥EFR4E K cDNA,
R et #RiE , A aifb b 4 b 4712 cDNA,

2.6 WEERGHR BREXIK, KD 55 &%
BB BV L EEHRERXEN, 7 Gene Bank
R X E A mRNA K57, F 84 4 3 5 &
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5, # A Nucleotide blast B E, ANF R BH S
HE %4 mRNA F 3, A Oligo 6. 0 it #H4t,
ABAEPERARASR KU BREERE MAR
HEROEENE, ZARF, AESH. 3HBE
BT,

2.7 SRR ARICH cDNA =Y F 65 C #
FomA 18 puL X HHR BT 56 FREXM
PRI, 42 C.16 h; BRH G H, W A P B R
3 min, B P Y% 3 min, FEHC PR 1. 5 min,
BB Tt B A Genepix 4100A Hi#i b H
#i, Fr 8 B A Genepix Pro 6. 0 FHTH LA 7,31
BB R ANGSEBRENSBREENFESHE,
MNENSERXEHTREA LR, REB—F
MER TRELE T EENERREELRL.

3 &8

3.1 BEXLEHEME K562 B SEHE X

a3 P
1X10¢mol +L"!
WG

P
2.56 X 10" mol L'
HFEIME

B4 Kse2 AN BERAK WERE, ARERE
B SR, ST B ESR, AT LR B A L 5- UK
WEEFIE AL B K562 MM AARBRER
BHBSRARS AREETR FRAREL,
MRETBREBAREAR, ARATRE ML
HEEBENEE/NOEEHMERL ST, 5
RRLENARESEAENRKBE, YK
BT, WAL,

3.2 HAEMENE Ko62 A x84
K562 i e A 5, MOFBE 52 %, 0 U B 45 H9 I
HiS-BURMELE R E HIRA LA K562 A —TF
DEEREE RETRERE A% EERA
AL MET/ME, RO BERRLE,H
ARREREE MRS THAR. L8 —
WoRBRat, MAREEWESR,  MEFTmET
M. RE2,

O mg-L"'
5- BRERE

E1 MERBLE 24b /5 KS62 ARESTN EF¥RHED
Fig. 1 Morphological changes of K562 cells treated with artesunate for 24 h (optical microscope)

1.6 X10- mol-L*
AR

100 mg-L"
5- BREw G

M2 WEXELE 24 h )5 Ks62 ARESTL (RXBERTD
Fig. 2 Morphological Changes of K562 cells treated with artesunate for 24 h (fluorescence microscope)

3.3 WA 4R W 40 A H 1. 6 X107 mol/L
HHE R AL EE K562 0 24 h S BR IR 43 %
GAN 22.97%.S HIK 62. 1% .G, 0K 15.0% ; Xt
BAMBRAPIH -GN 24.9%.S N
71.0%.G. iR 4. 1% . 2 FE B HH K562 44
Kl G A ReL. LES,

3.4 TRIzol AR E RNA BRE-FHEND %

KEIHRE RNA WE, HABLRER, W E
RNA Azso/Azso{EigE 1.9~2. 1sﬁ‘2&ﬁﬁv§$f_
LAEEAFM DNA K55, BESHTE RNA B
SR, Bk E LT RIERER 285 f118S &, H
288 5 18S W AAN 2+ 1, R RE R LK,
& RNA FEEF. LA,

3.5 EEGAHWE - RDIEMEHEM & AKA
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Fig.3 Cell cycle phase distribution of K562

cells treated with artesunate

A~E-1X107%,4X107%,1. 6 X1075,6. 4X 1075,
2.56X10 *mol/L HH}A F-xHA
A—E-1X107%, 4X107%, 1.6X 1075, 6.4X 1075,
2.56X107* mol/L artesunate F-control group
B4 WERELE Ks62 AMIBIAA RNA BKE
Fig. 4 Electrophoretogram of total RNA extracted

from K562 cells treated with artesunate

B ¥ 2 M k& H.: PCNA, cyclinAl, cyclinBl1,
cyclinC, cyclinD1, cyclinD1, cyclinEl, cyclinG1,
cdk4.cdk2.cdc2.p16.p21,p53,E2F1,chkl,chk2;
25 DNA i E# X B HE atm, DNA-PK,
DNA-Topo I \hTERT; 54 MRA T FEMHXEN.
bel-2, trail, mcl-1, bax, bak1, brcal, caspase3; & 5
fEEHE MW EE A erk,jnk,p38.cdc25A , fgdl,
rac; SMEAFMHXNFTERER . VEGF; EXEH
—%&pBactin, BEREH I HER  ARRHES
TREES R SR A ERERES MR
ROHYTEARHGRGETRZ6 K.

3.6 AMFAMMXEELHFMRIER

3.-6.1 HMMFAMAMXEREAFMRIFRES—
HREER AR PIEE B RNA IR E R
ERE, EREFIRIE.AXHK (A5 . NEST
o BAERS B E (2 3 2 0 R BERBe E , BB 1 —

B EEBANERESH-—EANELTH
Fig. 5 Specificity and homogenicity
of hybridization by gene chip
HEL, N B 55, LB R R,
3.6.2 MMIAMMEXERERMRNES K
BAEHPEE B RNA, RIFEMNRER
BOERERBIEREAK T ERRERERY
MEE, MEEN0.987 1,5 RRETR,EL
BH.CERBTRAWHER. '
3.6.3 ZRRZEFMBM : A Bactin FEHER
ERMGRAMBHGFESE#TTH— LR, F
FEFI R 6 MR AR A —LERYESS,
HEYERMBESHELEKRT 2.0 ZAF 0.5
HEFREE ZTER ERAMTEGERK 10
. REG6 MEL,
%1 WERBELEM KS62 ARLFRIER
Table 1 Difference expression genes of K562

cells treated with artesunate

FEERE/ (mol - L71) TAEAE LEER
1x10-¢ DNA—PK (0.465),bel-2 (0. 351), chkl (6.211)
VEGF (0. 455)
4X10°8 cyclin B1 (0. 362) eyclin E1 (0. 382)

cyclin B1 (0. 432) \bel-2 (0. 28),
jnk (0. 489)

1.6X10~%

6.4X1078 cyclin B1 (0. 045),E2F1 (0.391), p21 (6.125)
hTERT (0.106) ,bel-2 (0. 0184)
2.56X10* E2F1 (0. 302) .DNA-PK (0.431) ,hTERT
(0. 287)  VEGF (0. 337),jnk (0. 257)
4 it

HEE XK DNA [ 5] .DNA & k5858
TR0 T R 0 Bk o 5 R A B KU R T P AR
WMAEY LT RE, BRI 2 E 0 F R
ERRNRBEAMREIKE. EREHEHRE
RERRALSERTEMLRA LK LK
HEN (DB BRE S 7 (D2 BSIRER
OORRBEHHMNT . ETFHELRY AL BB
B ERE R FREKS B0 RS B
BEANH FEREREERNEEREDZ—>
REABRERRS. EEXAATERBAAR
OGRS AR RE RN, H K RAEER
MCF-7#jz4hjG M EKBEMH ALK
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1X10*mol-L"'
LE.3 4 F

6.4%10* mol -L!
R Mm

4X10*mol-L"*
HRRME

2.56 %X 10** mol- L
WM E

1.6 10 mol.L"!
FREME

MEmd

He WMEHELE KS62 HMufy cDNA 5EL £ TH
Fig. 6 Hybridization between cDNA and chip of K562 cells treated with artesunate

H,K562 I 2 EHIALE 24 h 5, AREKS
BMH FHEAEHRET R T AR HE, HH
FEKBE R EHBE R T RARNIET AM .3
B HEIRmE A H K562 gAY,

3R Al Hoechst 33342/P1 72603, M B & 4
K562 g RA /A, RAFERETLUES
K562 MMRAETS, X 55 F &4 bel-2 PRET
R, 5 R M — B, L F B E T LA
B Bl-2 5XMES (I Bax.Bad %) #E4
A HEEATRET ARAT,

Efferth S0 % &AM T 55 HMEA
M, RAA—-RoBRBEME T G/G. 1, B—F»
AREMHTSH. ELRPES R ARV
W, AP A K562 MM EHHME G./M H.
DL BB RE T T K562 40 A A 48 B0 P 35 T
WHEEE. FECAHERASHRABHEL
HE #ik &k cyclinBl, cyclinEl .E2F1 E£i5 T,
p21 I chkl #%3% Fif .CyclinBl ZEHA G,/M #i%
BOERRTYE,FE R T UK CyclinBl #
Fik W& CyclinBl ZEAMNSRER L. AR
#5 Cde2 FRBAREHT MRBARERFL
WEHAM G./M PHREMEEREK. Bk K562 4
RERY G.HE M $EFTZMH . E2F1 RETF
AW THN—RP 4% DNA EHFEEEA K
fER (W c-myc M B-myb %) B8 FHWE, H W

EmTHARANMHER. §%%EE LA chkl
(Checkpoint kinase 1) ¥ % ik, {8 # chkl Bl &
CDC25 #y Ser™ BB 1L, @ L M % CDC25 #97% H,
MM # COK BiEtE, (M A P i 5@ L E
AHMRBRNBRUIERERSE R B RRE
F—BLALIRN . FEREES S AR LA
JE A AR O DR i ek R BEL M K562 41w A 391 A, K
T 3% Bt X b 30 40 L A K R o

WA B ERRMERA LA ER
FEEFAMNERNRALTHA, I VEGF.DNA-PK,
nk %, HFEHEFEEEIEEATE LERALMEH
MM . I VEGF £X TR, ME T VEGF 5K
KA R A AR M+ R %k KDR/FIK-1 HHE
ER, NTIH T M ENEARELS R FET I
EESE EMEARBRABEINESR ZRLE
KEBH . 3AAH & EE AT UGEDT 40 e A v Fo
HARERZI R EMHE K562 R4,

AELRH,FHERGR SN EERER M
fERNH RAZBY T VAT RS S MM . A
REAS ARAT. MEERETHEANEENE
BRI ERREFEREATUAMMELEKNE
BRE A THEEREEANE &ML kK
RAHAERESF SR,
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(1. BRERBLAE EGHESRERERAPOLYTRR @LERBETIES, REIL M/KRK 150076
2 ARHER AMBRRAYIBHEF L, BEL BR/AK  150076)

W E.BN VEFEREEESANS HepG2 HRATAM. FE &t MTT EMEE TR LR HepG2
MBS, EEEMERE T ML HepG2 ARESHEH;AO/EB R, MARRALHERR
MR LM HepG2 MRB A EE Pl Rk AAMERRMNARAT R, ER MTT ZREXHNH
JK &M% HepG2 MA M H/E A, ICoN 471.53 mg/L; BB EME AL RARHERATURARE S, £
RAYARESE RE EZHAFRC/MGRIBRRENBFHRENRARTEY 74.926%. &t HAKS
WBRAERS HepG2 FRBTHMEM.

@R . FHE/MSH; HepG2 4 A1
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Apoptosis induced by Capparis spionosa polysaccharide in human HepG2
J1 Yu-bin?, DONG Fang"?, GAO Shi-yong"?, ZOU Xiang'?
(1. Postdoctoral Research Station of Institute of Materia Medica, Research Center of Life Science and Environment Science,
Harbin University of Commerce, Harbin 150076, China; 2. Engineering Research Center
of Natural Anticancer Drugs, Ministry of Education, Harbin 150076, China)

Abstract; Objective To investigate the apoptosis of Capparis spionosa polysaccharide (CSPS) on
human HepG2. Methods MTT was adopted to determine if CSPS had cytotoxic effect to HepG2. The
alteration of HepG2' s morphology was observed by invert microscope. Morphology of HepG2 changed
with dosage of CSPS was detected by AO/EB and laser confocal scanning microscope. Flow cytometry
(FCM) was used to detect the apoptosis index with PI labeling method. Results The result of MTT
showed that CSPS could inhibit the growth of HepG2, ICs,was 471. 53 mg/L; The morphology of cell was
observed by invert microscope and laser confocal scanning microscope in cell collapsed, break to pieces,
even appearance of apoptosis body. The apoptosis rate in high dose group was 74. 926%, detected by
FCM. Conclusion This consequence indicates that CSPS could induce human HepG2 apoptosis.

Key words: Capparis spionosa L. polysaccharide (CSPS); HepG2; apoptosis
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