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[ Abstract] Objective: To investigate the effects of artesunate (ART) on epithelial-mesenchymal
transformation (EMT) of colorectal cancer HCT-8 cells, and explore the effects of ART on cell migration,
invasion, EMT ability, and protein kinase B ( Akt)/Snail signaling pathway of colorectal cancer. Method: 3-(4-
5-Dimethylthiazol-2-yl) 2, 5-diphenyltetrazolium bromide (MTT) assay was used to detect the effects of ART at

different concentrations on the proliferation of HCT-8 cells. Wound healing assay and Transwell assay were used
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respectively to detect the effects of ART on migration and invasion of colorectal cancer cells. The effects of
different concentrations of ART on the distribution of EMT-related proteins vimentin and E-cadherin in HCT-8
cells were detected by double-immunofluorescent staining. The effects of ART on protein expression levels of
EMT markers E-cadherin, vimentin and N-cadherin in HCT-8 cells and the expression of Aktl, p-Aktl, and
Snaill in the Akt/Snail signaling pathway were determined by Western blot. Result: The dose-dependent
inhibitory effects of ART on the proliferation of HCT-8 cells were determined and the inhibition rate was
calculated. A dose-response curve was plotted accordingly. The half-maximal inhibitory concentration (ICs,) of
ART on HCT-8 cells was (16.67+£1.95) wmol-L". The following four groups were set up: a control group
(0 pmol-L"),and low-, medium-, and high-dose ART groups(2, 10, 50 wmol-L"). Compared with the results
in the control group, ART inhibited the migration and invasion of HCT-8 cells (P<0.05). Specifically, the
expression of E-cadherin in HCT-8 cells was significantly up-regulated, and that of vimentin and N-cadherin was
significantly down-regulated (P<0.05). The expression levels of p-Aktl and Snaill were significantly decreased
after ART treatment, thus inhibiting EMT (P<0.05).Conclusion: The findings of this study suggested that ART
inhibited the EMT-triggered migration and invasion of HCT-8 cells presumedly by inhibiting the activation of the
Akt/Snail pathway to reverse EMT.

[Keywords] colorectal neoplasms; artesunate; epithelial-mesenchymal transition (EMT) ; migration;

invasion; protein kinase B ( Akt)/Snail signaling pathway
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50,250,1250,6 250 wmol- L' Ay ART 1F Jy 5286 4 ,
WAf s (A, S HE3IANEI . K E T
37 °C,5% CO, M HIR G FRAR N AL IR 48 h )5 , 5
LB A 10% 9 MTT 20 pL W E 4 h, £ FiE
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525 4L H e, ART 4109 36 408 & 4 HL B IR (P<
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Table 1 Effect of artesunate (ART) on HCT-8 inhibition rate
after 48 h(x+s,n=3)

215 e /wmol - L A /%
%5 1.045 1£0.09 -
ART 1 0.920 98+0.01" 12
2 0.8272+0.02% 22
10 0.575 68+0.06> 47
50 0.417 06+0.01% 63
250 0.201 24+0.00" 84
1250 0.120 78+0.00" 93
6250 0.083 78+0.00" 96

5 A HAL Y P<0.05,2P<0.01(3 2~6 [7])

F2 ARTHWHCTSHEEIBESHOMSEKE S LI (345,
n=3)

Table 2 Effect of ART on HCT-8 cells wound healing rate and
percentage of distance ratio to 0 h (x+s,n=3) %
20 5 e FE /wmol- L MMITRER AR E 5
Z=H 58.66+9.80 41.3449.80
ART 2 24.10+4.82% 75.90+4.82%
10 15.66+2.81% 84.34+2.81%)
50 9.12+5.29% 92.88+5.29%)

Fb#, ART & W FE AR 22 80 T = b i 4 ik 5 0] i
I/ (P<0.05,P<0.01), WE 1,33,
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‘?‘;m‘( TR l@f MY 0 i T
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A. Z5H41;B. ARTRWRBEAL ;C. ART IR EE4L;D. ART R AL (1€ 3,4 1))
B 1 transwell/NESLIEE N ART X HCT-8 AAEE ZE BRI RN (45 %5, x100)
Fig. 1 Effect of ART on the invasion ability of HCT-8 cells were detected by transwell chamber assay( crystal violet, x100)

®3 ARTX HCT-8@FEE NI (3+s5,n=3)
Table 3 Effect of ART on invasion ability of HCT-8 cells (x+s,
n=3)

2H 5 e g /wmol - L 41 B E5 A~

= 525.3+57.36

ART 2 414.7+£67.87"
10 331.7+45.37%
50 242.0+17.52%

3.4 X HCT-8 41 jts tf EMT #% & 9 E-cadherin F1
vimentin (I E A M IEH K20 525 ML
. 56 .

B, ART 4% ik Jif 4 vh E-cadherin % 35 W] 8 I+ 55 (P<
0.05, P<0.01) ; & 9 vimentin ) 7 1 52 [ 1% #4 2
WL MR B 41 vimentin (9 43 A 8 IR (P<0.01) .
I Ak, 45 E W 9 HCT-8 40 it 43 51 28 ART 25 4 b 28
48 hJE 6 A0 M A A s b, OF B Al B A & R
AL, WS 5] DAPT YL 0t /i S f) A [ 45 R 2
YL =g T ISR, WK 2,3% 4.
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A. 254 B, ARTARIKIE 4, C. ART F ¥R EE4 ;D. ART R EE4E. 1gG 4
B2 RERALEBNEZRNAEART KEX HCT-8 i EMT 8% & 8 vimentin, E-cadherin & & F M (5% 2%, x400)

Fig. 2 Protein expression level of vimentin and E-cadherinin HCT-8 cells treated with different drugs concentration were detected by

Immunofluorescence staining (Immunofluorescence, x400)

& 4 ART 3 HCT-8 48 i EMT H1 1 X & B vimentin, E-cadherin
RIXHIRIE (X£s5,n=3)
Table 4 Effect of ART on expression of EMT-associated protein

vimentin and E-cadherin in HCT-8 cells (x+s,n=3)

T P
/pmol- L IgG E-cadherin vimentin
2 0.02+0.00 0.04+0.01 0.53+0.02
ART 2 0.02+0.00 0.11+0.02" 0.48+0.00

10 0.02+0.00 0.32+0.04% 0.29+0.07%

50 0.02+0.00 0.58+0.05% 0.18+0.04%

(P<0.01) , [H] 78 5T 41 g A% 1C 9 N-cadherin [ 3 i B
I BEAK (P<0.05, P<0.01) , vimentin 25 [ 19 & ik I 3
%A% (P<0.01). WLIEI3,5%5.
3.6 ART X HCT-8 4fi il Akt/Snail if i A7 ¢+ 3%
KWW 525 A R, ART 5255 4 Akt/Snail
S R C 1 ARt BRI E R RS E
S p-Aktl, Snaill # H £k ¥ 8 % F #(P<0.01) .
W 4,3 6.
4 itig

G R AR K 2 10% 1 988 RE I I AH 56 FE T
S H ISR, BN ERRERIET R RY

Vimentin w 57 kDa
e B

A B C D
Bl 3 HCT-8 #f f2 * EMT 48 X & B N-cadherin, vimentin,
E-cadherin # & A H ik
Fig. 3  Electrophoresis of EMT-related proteins N-cadherin,

vimentin and E-cadherinin in HCT-8 cells

% 5 ART Xt & A N-cadherin, vimentin, E-cadherin 3 i% £ £ I
(X£s,n=3)
Table 5 Effect of ART on expression of protein N-cadherin,

vimentin and E-cadherin (x+s,n=3)

a1 e N-cadherin vimentin E-cadherin
/wmol-L"! /B-actin /B-actin /B-actin
ZH 0.79£0.08  1.00£0.04  0.410.10
ART 2 0.68+0.07"  0.80+£0.09%  0.61+0.11%
10 0.58+0.08>  0.58+£0.08%  0.72+0.10%
50 0.43+0.092  0.42+£0.06  0.88+0.04>

.57.
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o EMIT 25 HE 0 40 M 5 522 6 732 2

IEAR ST UE B 3 R I G AR T R b AR

60kDa WO A, bR AN M YRR AE B A0 AR 1 40 ) AH

. P ) S 56U ELAY 5 1 40

B RV (BB 65 K A B RS FR 2B VR . 1 W]

43kDa EMT i 45 305 14 Jiv 968 400 J 1) 4§ AL k], LA B A e

A B C D
B4 HCT-8 41M Akt/Snail i& B h9 B A Bk
Fig. 4 Electrophoresis of proteins in Akt/Snail pathway of HCT-8 cells

% 6 ART 3t HCT-8 £0 ffl Akt/Snail i& 8§ 1 Aktl, p-Aktl F1 Snail
RIXWHM (X+s,n=3)

Table 6 Effect of ART on expression of Aktl, p-Aktl and Snail in
AKkt /Snail pathway in HCT-8 cells (x+s5,17=3)

151 e iz Aktl p-Aktl Snaill
/pmol- L /B-actin /B-actin /B-actin
2 H 1.01£0.05 1.26+0.17 0.97+0.07
ART 2 1.03+0.08 1.14+0.22 0.73+0.08
10 1.06£0.09  0.90+0.03>  0.67+0.05"
50 1.04£0.17  0.80+0.082  0.48+0.14%

Fb 4 Pk 25% . CRC R A A A7 38 % 37 51 £ Fil
N FGE 3 2 FUBE 0 A DG RFAE /Y 52 o), A 96 AR i M
B R E AN IS B B B H AT ON Ik g5 B R
A ERE 4 KRBT , B FBORA 907 ASET: .
PR Ry A E 2 9 %) W 30 A 25 o BRI BT A2 B
FER I W AR T AR L . Rk, SRR AR T LT
Xof 45 e iR YT B B X

Hh S 24 7 TS R 5 1R TR B 2 Y O T
R 241 & R A S G S R R T AR R
KAGA T A KA. H 1993 48 5 I ARGE
R A BE M PUIEAE T LK, R a e 1 8 R X
HA AR W 1R S — BB 1 s E TR T Rk e
ART J& M\ v 24 35 5 v 42 B0 — FhoK s 1k o R AT
AW, O B ART XF 2 Fl s 4 i H oAk £k
VR R, X f e 41 200 B MBS L ik 5 At T R
5, T IR A YT R
WF5¢ B, ART W] L 38 35 300 i) 40 it 1 344 5, 75 5 4
FEL R T, DT K 4 LT R AR R R A
ART X§ HCT-8 4 Jifd 384 5 41 il /5 F 4 5% me) , MTT 55 5
gh LR ART X HCT-8 41 i JG W i 7 ML A9 1C,, R
(16.67+1.95) wmol-L", X} HCT-8 41 §g A5 B & A #0
il /E L, SR M0, ART 7€ 25 B W i HCT-8 4 Jifd v 4n e
5 BMT K HLARBLE 4 2> WAIEAL . EMT 76 g 5%
Bt f2 ple 5 2 L EE M /EN , I ART /E 5 EMT
B A A 50, T R S Ak 2 o AR R Y I o

. 58 .

Jigeg et R RS BE I B OCE B, fE LM
RO 5E T EMT 5 988 00 34 58 =2 28 B R B A
%, JF H @i Bk EMT #% 5% H 7 Snail 7] 3% #% EMT™' .
BRABZH SR 05 0 A A 52 5K RN transwell 32 58 5 47 46 1
SRR R, 425 ART AN HUS 45 1 A4 S 56 v 2
1 2E 40 B 1% 49 10 A A8 R B B T 25 0 41 transwell
SCHG A HCT-8 41 M2 AR 28 3 F 2= B9 40 it %50
W T YA B AL, G, ART 0] I 3 900 i) HCT-8
M YT R 1R 28 HE J1 . ART X 45 B 4 9% HCT-8 41
Jitd 2 75 38 5 Akt/Snail {5 538 # P9 AH 5 I8 5 BT 9
TR, DA Al 35 5% EMT ) BARPL G M RiERE . A
WF 5T 45 5 R, 5% 55 K F Snail,, Twist Al Zeb %5, AT 1)
il b Bz #8 i ¥ E-cadherin 3% i% |, 5 5 N-cadherin,
vimentin 55 [H] Jit A5 3 ) 3R 35, DT B0 b K 4 i 3%
Ik, AR T A AR T B (] g T &R DR R AR T
M3k, Snaill 1 Snail2 76 Ff 47 25 B 1 EMT &
FERRAE I, Snaill % 5% X - 7] f% 4% E-cadherin %5 |-
Jz 3 R B £ 3K K, | 3 vimentin, N-cadherin & [
A5 18] 78 5T BE Y AR UK F- o ART RE B 41 i 5 ot 4
J& # F1EF-9(MMP-9) Ji 2 7, X REH iil p-1% 34 8 11
(B-catenin) -Tcf/Lef {5 5 i H 75 P& &b 09 i 98 T2 1
ART "] AR — A 2000 Bt s 259, 38 2o 50 17 Wat/B-
catenin/MMPs i 5 4l > 410 1 i 19 & AR R 2R VB
KA 2512, 3 S BiF 5% 45 L 5 AL 1 F o1 45 SR
— %, Bl ART 7] it i 1 Akt/Snail /7 5 i % % &
EMT 5 ic W 08 B A |, 76 Western blot 52 46 &% I 2
ART A[ f83f & |98 EMT 48 ¢ | 2 #7129 E-cadherin
B9 2% 3k, T P8 18] 38 B AR iC %) vimentin A1 N-cadherin
1) & 35 DT 300 ) N 45 T M 98 HCT-8 41 il EMT #E 7,
HE— AR R ART % Akt/Snail 8 #§ 19 5 0 , F 58 45
P75, ART 2 3 % AH 5C 25 1 p-Aktl Al Snaill 33k
KT 25 AR L B R A, F O 150 B L AT g
S i Akt/Snail i B AR .

ZE L BTk, AR BF 5 R ART 36 5% 25 g
HCT-8 41 s EMT 0] fig i i Akt/Snail {5 5 18 % , F# I
YA b p-Aktl F1 Snaill (9335, DL & F I EMT i xR
W15 M E-cadherin, T 48] 72 & AR 124 vimentin Fl
N-cadherin i 3% i5 SCEE 19 , X SE BF 5% 45 S 2 7R ART
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