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(4 Z] HI: 0T BEREC artesunate, Art ) %5 LD 559 408 B4 1050 76 FH 5 HG T RE A BLIR . 77 V2%« o 1 5 9 40
Ecal09 #2704 2 BT L6, At sr S8 TR a4 SR sh s il | I s e S 20, 565 1 4 At 100 mg/kg, 565 2 41 Art 200 mg/kg, 55 3
2H Art 300 mg/kg, 55 4 ZHIGAAC cisplatin, X FK DDP )3 mg/kg, 55 5 2HAE BREL K X IRZH . WLEE 4 2H AR RS AR 1A BRI o 4 1 72
b, T A ARSI B AT R 20 2 A A0 B SR 300 L R L) B 2 43 2 SR I 22 25AC cell division cycle 25 A,CDC25A ) .Smad3 Ff%4k
H K K F-B( transforming growth factor-B, TGF-B ) A A, RT-PCR M MAAEEH L h CDC25A . Smad3 1 TGF-8 mRNA £
R, GRS BT RS L Art IATTR M BURS DR (R BUR 2 0 /0 F X BB P < 0. 05 =,
P <0.01 ), HA Art 200 mg/kg 41 H09% 7 B o, 15 DDP ZHAH 2. Art 405 X BEZHAH L, 4R AN G,- G, B F & (P <
0.05).S W E W /(P <0.05), JAT-3R I EWE( P <0.05);CDC25A FH 1K mRNA B2/ P <0.05 ),Smad3 Fl TGF-p &
1% mRNA BEHE( P <0.05). G510 Act HAT I E 45 96 40 e 394 98 09 4 F, HCWL A 7T B 538 3 F I CDC25A L i
Smad3 I TGF-@ 11433k 1 {5 e A B4 1 G, -G, 91, 3T I A A W oA O
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Inhibitory effect of artesunate on human esophageal carcinoma cells and the

possible mechanism

LIU Liang, WANG Jing, GUO Jian-wen, LIU Jiang-hui, ZUO Lian-fu *( Department of FCM Analysis, Tumor Institute,
The Forth Hospital Affiliated to Hebei Medical University, Shijiazhuang 050011, China )

[ Abstract ] Objective: To explore the inhibitory effect of artesunate ( Art ) on human esophageal carcinoma cells and to
study the related mechanism. Methods: Nude mice were inoculated with Ecal09 cells subcutaneously on the left upper
limbs to establish esophageal carcinoma model. The model mice were divided into 5 groups: first group received 100
mg/kg Art, second group 200 mg/kg Art, third group 300 mg/kg Art, forth group 3 mg/kg cisplatin ( DDP ), and the
fifth group received normal saline. Mass and volume changes of transplant tumors in different groups were observed. Flow
cytometry was used to detect the cell cycle, apoptosis, and the expression of CDC25A protein, Smad3 protein and TGF-g
protein in the transplanted tumors in mouse model. RT-PCR was used to detect the expression of CDC25A, Smad3 and
TGF-B mRNA in the transplanted tumors. Results: Nude mouse model bearing human esophageal carcinoma was success-
fully created. Compared with the control group, the volume and mass of transplant tumors in Art groups were significantly
smaller ( P <0.05 or P <0.01 ); the tumor inhibitory rate was highest in 200 mg/kg Art group, similar that in DDP
group. The proportions of cells at G,-G, phase in Art groups were higher and those at S phase were lower than those in the
control group( both P <0.05 ). The apoptosis rate in the Art groups was higher than that in the control group( P <0.05 ).
The expression levels of CDC25A protein and mRNA were lower in Art groups than in the control group( P <0.05 ); the
expression levels of Smad3, TGF-B protein and mRNA were higher in Art groups than those in the control group( P <
0.05 ). Conclusion: Art can inhibit the proliferation of human esophageal carcinoma cells; the reason might be associated
with the down-regulation of CDC25A and up-regulation of Smad3 and TGF-B, which arrests cells at G,-G, phase and

induces tumor cells apoptosis.
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T BEIAC artesunate, Art V67744 0 A &
R-1,2-a-BEFARR AR , B —Fh R AL, IR R BTIE 2y
Yo BEERTERITRA, AT R At i BAIRZ &
TERYZGHE TR, AP0 R H SR AR JUHAET
bR 7 T AT SCHR ' AR TE ST At 7R ARSI 22 Bl
eI 240 A 5 S 4 R L AR AR P AL AR A7 R B
AT IR At PR A ) 2 A0 S 40 ST 91 L
i MR A Z RN RS, gl o 2R )
2 25A( cell division cycle 25 A, CDC25A ). Smad3
¥ Ak H K A F-B ( transforming growth factor-B,
TGF-B )& AP AN R i EmE R R AHF 54
ZRVT Art JU B A0 ML 4 1 B T BE R AL

1 RS

1.1 =3t

Art FHEERR RS 25 e A PR A 3L, 52 56 i i
il , F 5% NaHCO, ¥ fif Bt i ot £ ¥ B o 60 mg/ml
()RR FE A B R K AR B 2 T Wk . RT-PCR i
&K Promega A F P72 &, 5118 BIA TAYA
A, BRPTA CDC25A B st BEPLIR ( sipE &R : DCS-
120 ) At N TGF-B Z FeRER( safE & : SC-146 )
3£ E Santa Cruz 28 &l 77 i, SR YL Smad3 H 5g [
(LR : EPS68 Y )3 [E Epit omics 221 i
1.2 mietl E%shdh

NEE N Ecal09 AR A LI A0 F%,
HEAV AT & 10% B 4= 17 i RPMI 1640 5351
i HFER BEHE RS 100 U/L), B FR4ILE T 37
CEH 5%COo, MR F4E" . BALB/c( nu/nu )
HREUE [ B 2R 2 e 52 s s W i o L s
AES 5 : SCXK( 5T )2004-0001 1. 4 JE#E, M 1k 4%
o RHE 18 ~20 g, IR T B RS EZ AN
( SPF %% ).
1.3 BRABHARETREAE S

30 HARRIEBENL A 755 R 6 4L, A R
BT BT 200 wl (35 6 x 10° M4HfE ) Ecal09
YIRS . 1 RS R TR AR S G BDE |, I b6 I e
SEAIZS, 55 1 20 Art 100 mg/kg, 55 2 40 Art 200
mg/kg, % 3 41 Art 300 mg/kg, 55 4 Z4A( cispla-
tin, X DDP )3 mg/kg, 55 5 2 4= B £h /K XF BB 4 .
FHMEEES 1R, ELE T d A RARE T d S
YRSEES 2 T RE B2 2 TR AR AR 2 K,

artesunate ; esophageal squamous cell carcinomaj; cell division cycle 25A( CDC25A ); Smad3; transfor-
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WA A FEAR B, R B 25T . MR ATR i K42
Ja A R A Fe T R A SR AR RS g iR
(V) =172 Ki& x 1. Kb AR A RA7, H
TorFEY R 3 53 B E T 70% LB, T8
A A AN A A I
1.4 AKXN@mRRKEMNNE@ER R, AT F
CDC25A .Smad3 . TGF-g & & # K -F

0 60 3O R T R+ O 0 % 4
WLELO. T mlC 5 1 x 10° A4 ), i A Ak 74 e
(PD)1 ml, 7E 4 °C 444 30 min, LA 500 H 4R g,
il BE 5 A A R Y R4 R, B AT ML A
CDC25A .Smad3 . TGF-B & [ BY ZGHR 1A I < B
YRR 0.1 mIC 2 1 x 10° A0 ), 25 mA 1:
100 i Bl CDC25A \Smad3 Hl TGF-B Hif& 0.1 ml,
ZIRMFE 30 min, il A PBS 10 ml YE¥% 1 K, 5 E
W, A FITC-1gG —-HL TAEM 100 wl, k6 = 1
H 30 min, MIA PBS 10 ml .06 |, 35 FI5LIBR 2
REEH WP, EAERETIA PBS 1.0 ml, %
500 HAH Mt ug S5 ALK . AE X AR ic Y
I BF, 53591352 PBS AU — B0 A BT iy I X IR,
PLK S in—diek B py R AT IR . AR R
B R EE( BB )RR .
1.5 RT-PCR # | B¥ 5% 28 Jo F CDC25A . Smad3 .
TGF-B mRNA #) & ik

HREUE 240 21 5 RNA $2 HU#% Gibco BRL /A H]
Trizoli& | Ud W] 5 17, % St B 4% £ E
Promega’s A A= 7= 1 A3500 3 77 vd B 5 i 47, R
10 x PCR & Wi 2 wl, MgCL( 25 mmol/L)2 pl, |k
TSI 10 pmol/pl )45 0.5 wl, ANTPs( 2. 5
mmol/L)0.5 pl,cDNA 4 ul, TagDNA R4 2 U,
2B F7KE 20 wl, B IRAT, JE #0594 C Tl
A5 PE 5 min, 94 CAE 1 30 5,55 CiB 2k 30 5,72 C
FEAH 30 s, #1730 MG ,72 CHEA 5 min, B
4 CH-TE. P78 6l EB YL (e 1. 5% B bl
HEfE DL 80 V ML R ELU AL UK , 24 R A5 IF 40
14, I Gel-proAnalyzer3. 1 8 A 5r Hr 47 34 7= ¥ 1
JEE (D ) IR ARRT R AT R B = H 5L
D {H/GAPDH D {8 V&N H i 5 R AH X R 35 i,
MNTITXT B A R R 7 0% B i . SRER
2 3. PCRBIYTELE 1,
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Tab. 1 Primers of each gene for RT-PCR

Gene Primer bp

CDC25A Outer 5'-CTGGAGGTGAAGAACAAC-3’ 456
Inner 5'-CTCATCAGAACAAAGTGGC-3’
Smad3  Outer 5'-CGCTTGACTCACGCCTTCG-3’ 422
Inner 5'-TTCCTCTTGCGGCCACTT-3'
TGF-8  Outer 5'-CTCTGAACCCTGAAGC-3' 440
Inner 5'-CTCAACTTACCATCCCT-3’
GAPDH  Outer 5'-CGGAGTCAACGGATTTGGTCGTAT-3" 306

Inner 5'-AGCCTTCTCCATGGTGGTGAAGAC-3’

1.6 %itxa

KH spssl 1.5 Gtz Bl L « 5 FoR,
8] FE R T BCALLZH 7 22 50 B L3 — 2 P P AR
F LSD K56 771

2 & R

2.1 Art 5 Ecal09 m Rt 545 4% A4 K o4 ] 45 A

Ji e 2 M2 A T 1 RS 45 AR BRI % 2
AR A K IR Z G IE . SE5 45 ), &
S5 2 B R A A FR M B B I T X IR
(P<0.05);Art 3 2,200 mg/kg 2H il 978 K %
KGRI AR > 5 Act 3098 VE FHAE — & 0 [N 42
AR R 2 ) A4 A B B0 2 ol /b
TTaR g R TIR GG, 1 Art 48R R 2 50 5
SE AR BN BB .
2.2 Art 2 Ecal09 4n Je#5 478 2m i 5 2 A 8 = 8
# e

AN AR LS R SR, Art HIE S AL,
G, ~G, Wianpit s, TR g FHME(P<0.05),
Art ARG R G, ~ G, W1, S AT X
RRAT 7R S HAZARL 4 v LU 3], 150 HH ek g 248 e 348 8 A
B i Art 200 mg/ kg 20175 AR T4 FHAE Art 3
2P R, SIRARZA S 3R 3B 1),

R2 Art 7WHER Ecal09 BEBEERKIIMFER
Tab. 2 Inhibitory effect of Art on the growth of transplanted Ecal09 tumors in nude mice

Inhibitory rate ( % )

Dose Mass Volume
Group 1 _ _ s
(mg-kg™") (x£s, m/'g) (x+s, V/em') Mass Volume
Art 100 0.66 +0.27" 0.66 +0.29" 29.8 34.0
200 0.37 +0.16" " 0.28 +0.22" " 60.6 72.0
300 0.65+0.19" 0.61 +0.38" 30.9 39.0
DDP 3 0.33+0.05"" 0.21 +0.07" " 64.9 79.0
Control 0 0.94 +£0.31 1.00 £0.30 — —

"P<0.05, " P<0.01 vs control group

R3 Art WRR B EBEA RN EE R ETHR 00

Tab.3 Effects of Art on the cell cycle and apoptosis of transplanted Ecal09 tumors in nude mice

Dose
Group . G,- G, stage( % ) S stage( % ) G,-M stage( % ) Apoptosis( % )
(mg-kg™')
Art 100 45.14 £1.66" 23.66+1.11° 31.20£2.22° 22.68 +4.82"
200 50.26 +1.64" 17.98 +1.83" 31.76 £2.58~ 29.17 £10.35°
300 46.74 £2.34" 22.96 +2.78" 30.30 4. 167 22.71 £8.46"
DDP 3 51.12+3.20° 22.04 +£1.67" 26.84 +1.99° 29.00 +7.68"
Control 0 41.46 +1.88 34.42 £5.30 24.12 £6.59 13.09 +£2.96

“P <0.05 vs control group
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Fig.1 Changes of cell cycle and apoptosis of Ecal09
cells transplanted tumors in nude mice detected by FCM

A: Control group; B: Art 200 mg/kg group; C: DDP group

2.3 Art A HBAEFG AL F CDC25A Smad3  TGF-B
G RoF SR LR A

Art ZH 5 X REAH A, CDC25A & I F k=
298 /0, Smad3 \ TGF-B & 11 19 1k i W 2 31
(P<0.05, P<0.01), i 40 41 5 %F M 41 e %%
CDC25A #HFIRYRIA & W% /D, Smad3 . TGF-B &
PRk BN P <0.05, P <0.01). Art fF

HfE— RN S ESCR(EK4,E2),
2.4 Art A A AL CDC25A . Smad3 . TGF-
mRNA 1% 49 %@

RT-PCT J5 BeAa 5] Art 2H 55 %t BEZHAH 1L, 21 BR
I h CDC25A mRNA ikt i Z W, Smad3
TGF-8 mRNA ik W F (P <0.05 ), i
ZH 5 X BRLH L85, CDC25A4 mRNA ik i 28 /),
Smad3 . TGF-8 mRNA [ ik & W F W (P <
0.05 ). 200 mg/kg Art ZU/EHS5IEALIAH Y, Art 1E
FATE— B RN S ESOCR( £S5, K3 ),
it

T AR A SE AR W, g 1 A RN K e AR JBi
R ARG A RN A T 2 ) O A TR, Rk, B
T I TR AT 9 R R A v R 4 ) 15 5 7% A 4
FEAMMIAT T 0 AR ST I A0 A R 0 S A
IR T ST, B At AT L2045 90 20 it 2k A=
JEL SR ol B i 00 L R B e B A E G, ~ G,
U IR AR T, DTS 3] T 0 Aok e 4 A 4
AMERD, 5 L S S A SR AR —

3 3

x4 Art WERBEBAL D Smad3, TGF-g, CDC25A FEH R XM
Tab.4 Effects of Art on the expression of Smad3, TGF-B, CDC25A protein in transplanted tumors in nude mice

Dose

Group Smad3 TGF-B CDC25A
(mg-kg™")
Art 100 418.22 +11.30" 445.08 +41.13" 513.58 +18.75"
200 454.66 £33.92" " 480.33 £23.21" " 470.07 £17.23* "
300 418.99 +31.18" 442.36 +33.24" 512.55+13.32"
DDP 3 456.58 +37.30" " 488.51 +11.38"" 484.54 £25.94" "
Control 0 371.42 £23.23 396.01 +£12.38 552.20 £22.01

"P<0.05, ""P<0.01 vs control group
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Fig. 2 Changes of CDC25A protein expression in transplanted tumors in nude mice of different groups
A: Art 100 mg/kg group; B: Art 200 mg/kg group; C: Art 300 mg/kg group; D: DDP group; E: Control group
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x5 Art WRRBEBALR D Smad3 . TGF-B.CDC25A mRNA RiXHIF N
Tab.5 Effects of Art on the expression of Smad3 ,TGF- ,CDC25A mRNA in transplanted tumors in nude mice

Group Dose ( mg - kg™') Smad3 TGF-B CDC25A
Art 100 0.79 £0.04 " 0.67 £0.02" 0.84 £0.05"
200 0.89 £0.08" 0.74 £0.05" 0.73 £0.06"
300 0.79 £0.06" 0.68 £0.03" 0.85+0.05"
DDP 3 0.89 +£0.04" 0.71 £0.06" 0.69 £0.14~
Control 0 0.69 £0.05 0.61 £0.04 0.97 £0.06
*P <0.05 vs control group
PR AP I A OCEE I 7. H AT AR & &
bp 3 4 3 b 3 fh CDC25 [F] %4 544 44, Bl CDC25A . CDC25B il
E CDC25C, H:rr €DC25A it %k cyclinE( A )-Cdk2
300 ~440 TGF-p HESh 40 M FE W G, WEE A S e AR
ik CDC25A B35 KT 2 BHEIE % Mol 19 28 11 Wb
560 N WA 7 I AT R . T TCF-B A S0 1554 71
} 306 GaPDH PEEER AR (092 R AL, Smad3 W2 3% — 3o 2 Al PR

456 CDC25A

500 306 GAPDH

El3 RT-PCR &N EHRFBEED Smad3.
TGF-8.CDC25A mRNA HFRi%

Fig.3 Smad3, TGF-B and CDC25A mRNA expression
in transplanted tumors in nude mice in different
groups detected by RT-PCR
1: Art 100 mg/kg group; 2: Art 200 mg/kg group;

3: Art 300 mg/kg group; 4: DDP group;

5: Control group; M: Marker

ARWFFELE R BN W At BATRVER . M
Art £ AL 9 2R 0] LU Y o A5 T R R Y At
(200 mg/kg )88 R 5 A%, 5 U0 1 410 988 1 FH AR
245 Art FAIIRE AR P AR — S 1 751 Y T D S B ARG
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SR TG 478 TGF-B/Smad3 {55 Sl f% A ]
R 2 I8 7 V2 2R 1 2R 1 I R I A A A T S T
CDC25A [FIEIKF-o
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