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100 wmol/L #9111 3 74 B 4 22 SW620 F= SW4S0 &m Rtk , KA 5L FE T ik 2 e AR M 36 20 4% SRR A X 4w oL KA ) i 2m R 8 =,
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MDA #5482 (P <0.05) , /%W & fm s sk A 4269 Ko (P <0.05) , B4k ALDH %4 % Nanog, OCT4 F= SOX2 9 & 3A (P <
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Abstract: Objective To explore the inhibitory effect and its mechanism of ligustilide on colon cancer cells.
Methods D 1In vitro study: SW620 and SW480 colon cancer cell lines were selected, and treated with different
concentrations of ligustilide for 24 h and cell viability was detected by cell counting Kit (CCK-8). SW620 and
SW480 cell lines were treated with 0, 25, 50, 100 pmol/L of ligustilide, the proliferation ability was detected
by clonal formation assay, and the apoptosis of cancer cells was detected by flow cytometry. Western Blot was used
to detect the expression of cyclin—dependent kinase inhibitor 1A (p21) and cleaved Caspase—3, and flow cytometry

was used to detect mitochondrial membrane potential. The activity of superoxide dismutase (SOD) and malondialdehyde
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(MDA) were detected according to the kit instructions. The pellet formation of SW620 and SW480 stem cells was
observed by microscope. The activity of aldehyde dehydrogenase (ALDH) was detected by Aldefluor analysis. Real—
time quantitative polymerase chain reaction (RT—qPCR) was used to detect the expression of stem cell marker
Nanog, Octamer binding transcription factor 4 (OCT4) and sex—determining domain Y protein 2 (SOX2). @ In
vivo study: nude mice were subcutaneously inoculated with SW480 cells to build the tumor—bearing model. The
addition group was treated with 5 mg/kg of ligustilide, and the tumor volume was measured every 5 days. After
30 days, the nude mice were sacrificed and the tumor was body was weighed. Cell apoptosis in tumer tissues was
detected by terminal deoxynucleotide transferase mediated notched— end labeling (TUNEL) staining, the
expression of P21 and SOX2 in tumor tissues was detected by immunohistochemistry, and the content of MDA and
SOD in tumor tissues was detected according to the kit instructions. Results Compared with ligustilide 0 pwmol/L
group, 50 wmol/L of ligustilide significantly inhibited the activity of SW620 cells (P < 0.05), 25 pmol/L of
ligustilide significantly inhibited the activity of SW480 cells (P < 0.05). Ligustrolide significantly decreased
survival rate of colon cancer cells (P < 0.05), increased cell apoptosis rate (P < 0.05), up—regulated expression
levels of P21 and cleaved Caspase—3 (P < 0.05), decreased mitochondrial membrane potential, increased SOD
content(P < 0.05), decreased MDA content(P < 0.05), decreased pellet diameter(P < 0.05), decreased ALDH
activity and expression of Nanog, OCT4 and SOX2 (P < 0.05). The results of in vivo transplantation showed that
ligustilide decreased tumor volume (P < 0.05), increased the number of TUNEL positive cells in tumor tissues (P <
0.05) , decreased the number of P21 and SOX2 positive cells (P < 0.05) , increased the content of SOD (P <
0.05), and decreased the MDA content (P < 0.05). Conclusion Ligustilide can inhibit the growth of colon cancer
cells in vitro and in vivo, mainly by inducing oxidative stress, destroying mitochondrial function to induce cell
apoptosis, and inhibiting characteristics of colon cancer stem cells to prevent metastasis of colon cancer.

Keywords: ligustilide; colon cancer; apoptosis; mitochondrial membrane potential (MMP) ; acetaldehyde
dehydrogenase(ALDH); SW620 cells; SW480 cells; nude mice
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I J] SR RO P R 0] 1A (p21) | 2RI 2IR
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Technology 23 Al ) 3 2 % 56 i 57 & ( 3€ [E Thermo
Scientific) 2 Al 5 SybGreen I ( I 1 5 B 4= W) 2y
Al 5 R AEAL T IR S B R d UTP Sk R
siphRic (TUNEL) 870 & (36 R&D A 7)) o FEhRiX
(2 E BioTek 22 E] ) ; Accuri C6 TR0 AN (£ H
BD Biosciences 2~ 7 ) ;3 PCR 1% ( 3£ H Applied
Biosystems 23 F] ) 5 J2# i il (H A JE HEA A o
1.2 MR

2.1 @pes3sie N4 40 R SW480 i
SW620 4l it ¥ 1 [ 36 (& AU 8% 55 ) 08 5 o0
(ATCC)., 2 M4 23L& 109%FBS Al 1% 5 X -
HERE R 1) DMEM K5 32 5645 37 CIRBLA 00 5%CO,
BRI AE.

1.2.2 zmfaiF amlZ K SW4A80 FI SW620 4t /3
SRR 96 FLAR T, 1x10°M/HL, Lh& A 10%FBS
100 wL DMEM 552368555, WhBE 7% . AN [H]
W PR 25 R B 24 h 5, FA 10 wL CCK-8
W, F37 CFWFE 1 he BRI K R
450 nm AR . SCIREE R 0300,

1.2.3 BB RER FFSW480 FISW620 4L
4 X 10N FLIY S BERPFE 6 LA, 3B
BEO. 25. 50 F11100 wmol/L UM FE A 14 d, H3
BT WL B BV, SEATAE R . I Image]
BAFTAREEE, EEMRA3 IR,

1. 2. 4 Annexin- V-FITC/PI # & ¥ SW480 Fll
SW620 g LA 5x10*4~/FL 1) %% B H2 Fh 7E 6 LR ik
B, SRIE A BUHINE NER 0, 25, 50, 100 pmol/L
WeREALPE 48 h )5, ARHE A G U6 5 E4T Annexin
V-FITC/PLH e, I A G T AT

1.2.5 &G LIEPIEFAM p21 Fo &1L Caspase—3
Ea ki SW4A80 I SW620 4 it LA 1x10°4~/4L
1 B AN B 6 FLAR h G R, A IS IR O
25, 50, 100 pmol/LV&EEALF 48 ho fil A RIPA %4
il 2 W VK b 2% 30 min. BRI LA 12 000X g
B0 10 min, (HH BCA ME & R . H40 pe
T A SR T e BT R BN — 5 TR M T e R
HLVK (SDS-PAGE) , JF# 2 PVDF I |, FH 5%
A TBST E IR E M 1 h, F5 —$i B-actin
(1:1000%8) . p21(1:1000FiFE) . Caspase-3
(1:1000F %) . cleaved Caspase—3(1:1 000 Fi )
4 CIFR LR VEBS, WIS leC-HR L A b
fiti (HRP) {5 B 59 —H0 (1:4 000 Fi B¢ ) 37 CIFH
1 ho fJ5 8 H WesternBright 34 58 b 27 & 56 57 W

. W, AT REERVAT .

1.2.6 ZFEMAREEE42(AWm) f§i] BD MitoScreen
(JC- DRI AWm A2 k. HSLEIELL 110" AL
() 5% B A AE 6 LA T, 43 i I 25 NG 25
50 F1100 pmol/L [A) ¥ B AL HH 48 h 5, K 40 il B 77
F£500 L JC-1 TAEEH T, F£4E37 CIFE 30 min,
o7 FH A M ASGHEA TR

1.2.7 SOD #= MDA @ & ¥ SW480 Hl SW620 £
MILL 7.5} 10° 4~/ 2 BE eAh 2] 96 LAk, 43 H]
JIIZ N EE 0. 25, 50 1100 wmol/L 1) ¥ F kb ¥
48 ho % BRR & U 5 J7 v 64T SOD A MDA &
HEIE o

1.2.8 Tk E£% K SW480 F1 SW620 4l
2X 1O AHLAZFD T AR 5 1 24 FLARH, 2l
AN EHNEE0. 25, 50 F1 100 pwmol/L ¥k FE i
DMEM/F-12 5323 (%74 10 ng/mL EGF, 10 ng/ml,
bFGF, 1% B27) ¥53510d )5, Wi THIMK, I
{8 FH Image] B FahiH EERIK ELAE KN

1.2.9 Aldefluor 5 #7iE#m ALDH #&H FF SW480
H1SW620 4 IE LA 1x10°4~/FL B %85 B F A 2] 6 FL AR
BFE, 43I0, 25, 50, 100 pmol/L e REY )12
WERIE R R 48 h )5, MM EET 1 mL
Aldefluor ZZ M H, JINA S wL BAAA JHE IR A
Ji . S BR300 wL 4 M A B R B 5 pl
DEAB [ E.LE T, ABEGEHSIREG . Rk
2B LE A AT, T37CHE
40 min, PF40MEH Aldefluor 28 MR PEE 2 K, Ik
KRBT 500 WL AN FEA DAPI Y Aldefluor 28 g Hh
DI stanit, w40 AT

1.2.10 qRT-PCR#M Nanog, OCT4#2SOX2 mRNA
FE OB SW480 FI SW620 4 it L 1x 10°4™/4L 41 iy
(5% BERERD B 6 FLAR 35 %, 43 0. 25, 50 %1
100 pmol/L ¥R FERY I 25 INBg G = 50 PE 48 h s,
TRIzol % ¥ & B &L RNA, Nanodrop 2000 I &=
RNA ¢ J& Flfi &, {8 ReverAid First Stand ¢DNA
TE 20 WL 2 R GEHK 1 g RNA 30605 5% i cDNA
HR 4 SybGreen 1 133 I fifi I 7500 SZ B PCR & 4t
FTLAFREF: 95 C28MES5 min, 95°C 155, 60°C 60 s
Bk, 72°C30s M, HAT40 KGR, HE
3o N 27 AT B AL B mRNA (14
Xf5E fE Fik o Nanog(97 bp) LiF 5 ¥ F51H 5 -
CCCCAGCCTTTACTCTTCCTA-3", R 5|4 ¥ %)
}15” =CCAGGTTGAATTGTTCCAGGTC-3" ; OCT4
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(164 bp) LiF51 9 F 51 R 5° ~CTTGAATCCCGAAT
GGAAAGGG-3"; NiEs ¥ 518 5" -~GTGTATAT
CCCAGGGTGATCCTC-3"; SOX2(110 bp) L5
Y ¥ %)} 5° ~TACAGCATGTCCTACTCGCAG-3",
N5 F 5N 5 ~GAGGAAGAGGTAACCACAG
GG-3",

1.3 EHR#HR

1.3.1 4 202 5B BALB/c nu/mu #8 5, M
e, IR 16 ~ 20 g, W [ b i AR S2 5
s E, P E AR UES . SCXK(5E)2016-
0011, Fr#f B 5 T IO PR EE b, J [a] i 42 1l
TE22 ~25C, WEYERFAE 50% ~ 60% , SG/IEHT[A]
S N12h, BHPOK#ER, ENHERSRT 45T
SCE

1.3.2 séa, #4522 20 L RBEIL N
X RALH AN Z N EGLH, AR 10 Ko 248U R
1100 WL & 1x1074> SW480 £ it (1Y) PBS A4 S S A5
B, 2910d, MREAFGEE] S0 mm’, RS B E
55 mg/kg I ENER" . BG5S dW I —IRER
BRI ARTR (V) , V= 0.5xIxb* (1. b535 R g K
JE. ). B30 d)E, ASEShII U IR FR T
AT 40 /L Z R P BRI T IR 22T
1.3.3 TUNEL%& H40 o/l 25 PR R <
F) e 20 ST A A . P B, RS
TUNEL W IRA 37 CHE 1 h)5, P DAB
AT B A RGN B (200 F%) T 0
LI TUNEL BHPE 4 %

1.3.4 Sz B4 AR M Y 98 4047 p21 F= SOX2
a9k H40 of L 2 5 W U 1 1Y) e 2E 4 s
TAMEaE . D AU R RS, Frig R
WRBEE ., —Pi4 CHFLR . P37 CHE
L he PERGHEDER AIFHIPARRE Sz, i
e Ad DG A ML p21 . SOX2 BHM:Z AT .
1.4 8itAi%k  RH GraphPad Prism 6.0 8834k 4
WATEEE T, B BEE AIE + PR (v £5) 8
e ZH BRI E 225081, LLP<0.055%
INESAE GRS,

2 4R
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BN 1S5RS, NE S AR T R
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E1 AERERIIES KB RESEE B0
Figure 1  Effect of different concentrations of ligustilide
on viability of colon cancer cells
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SEB
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0.05) , FHIEFIEAKI I

B 2-Bi~B: 453 o, 5)IE AR O wmol/L 41
LAz, SW620 4l i )12 IR 50, 100 pmol/L 41
TR B ETHE (P <0.05) , SW480 41 A )I=
fif 25, 50. 100 wmol/L ZH¥H 1=K i F I+ (P <
0.05), P55 AR Y 7 =X

K 2-Ci~Co. I 2-D~D 255 R, SW620 41
JiE 6 11 5 P9 R 50, 100 pmol/L 4L Hf p21 ., cleaved
Caspase—3/Caspase—3 # FH # 15 /K F i 3 T 51 (P <
0.05), SW480ZHMuM)IZ AHEE25. 50, 100 wmol/L
ZH p21. cleaved Caspase—3/Caspase—3 £ k7K
TR (P < 0.05) , YRR =,
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Figure 2 Ligustilide inhibiting proliferation of colon cancer cells to promote apoptosis
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Figure 3 Effect of ligustilide on mitochondrial function of colon cancer cells
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Figure 4 Effect of ligustilide on the stem cell characteristics of colon cancer cells
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Figure 5 Effect of ligustilide on growth of xenograft tumor in nude mice
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