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i E B WiTRRRKR(UA)STAL BWESW620 mie Kk &£ BTSSR TR FAH, Fik A
SW620 28 it 5+ %, A CCK-8 sl R B 7% . (0.5.10,15.20,25 .30 wmol/L)UA 4 A 7R Fl i 4] (24,48 .72 h) %% 2 JL3% 74 64 % w6 5
VAL T R, 52 Bk R B 3% B (0,10,15.,20 wmol/L) UA 45 R T~ SW620 40 i, 10 d x40 i, 3%, 1474 &, 49 % w1 5 A R R 3% (0,10, 15,
20 wmol/L)UA 4E Al T SW620 2 2 24 h s , %A VAR X 2m LR | Transwell 42 4 52 B\ Western blot 52 BaAb-it) 2m e 6 B == A3 2t SuAe
e F B Ik 255 2(Bel-2) AL M A % R = Bt A% 4 R 685 (cleaved-PARP) | B BR L p38 £ 3L R & L & & % B (p-p38
MAPK) .p38 MAPK . t % 45 £ % (E-cadherin) \#¥ 245 %6 % (N-cadherin) %35 44 % B F Snail & & #9 R £t L. % £ p38 MAPK 47
) 71 SB203580 5 UA 3% A & 20 JeL P p-p38 MAPK ,Bcl-2 N-cadherin %& & £k 69 %%, £58R 5 0 wmol/L UA rb4k,5~30 wmol/L
UAAE A 24,48 .72 h ¥ 7T 2 3% A& tm Lty 7 7% % (P<0.05) ;15,20 wmol/L UA 4E A 10 d 3 7T 2 3 AKX 2m L #9 26T R 5 (P<
0.05) ;% 15,20 wmol/L UAYE R J& , 4m it %4 J 1= % Fe cleaved-PARP . E-cadherin % & #9 & iA & VA& p38 MAPK % & 69 B B2 ALK 35
It , F B n fi 4 A= Bel-2 . Snail N-cadherin & & 89 £k 23, VUK, K305 0AF £ 5+ A 4031 F & L (P<0.05) , 3 4 d84x £ 4k
AR EARBUE (P<0.05), SB203580 ¥T 32474 UA *F p38 MAPK % & 4 iA 49 L iR4E A , 1% 45 UA *t Bel-2 \N-cadherin % @ £ ik 6947
HIVEA (P<<0.05), £518 UA -THp# SW620 fm e £ K 13 & Fedb 45 5t 538 o, LR 4E R TAL 5 3% p38 MAPK /25 i@ %48 % .
KB ARRBGAZAME; AR IZR S AT p38 LR EE QAR

Effects and mechanism of ursolic acid on malignant biological behavior of human colorectal cancer SW620
cells

SHI Yao', WANG Qing*, ZHANG Junhong’, HAN Ling’, WU Jingjing’(1. Dept. of Cerebrovascular Disease, the
Second Affiliated Hospital of Guangzhou University of Chinese Medicine, Guangzhou 510120, China;Z2. Second
College of Clinical Medicine, Guangzhou University of Chinese Medicine, Guangzhou 510120, China; 3.
Research Team of Molecular Biology and Systems Biology of Traditional Chinese Medicine, the Second
Affiliated Hospital of Guangzhou University of Chinese Medicine, Guangzhou 510120, China)

ABSTRACT OBJECTIVE To explore the effects of ursolic acid (UA) on the growth, invasion, apoptosis and metastasis of
human colorectal cancer cells SW620 and find out the underlying molecular mechanisms. METHODS The effects of different
concentrations (0, 5, 10, 15, 20, 25, 30 wmol/L) of UA on the proliferation of SW620 cells for different durations (24, 48, 72 h)
were detected by CCK-8 assay; the clone formation was detected by clone formation assay after SW620 cells were treated with
different concentrations of UA (0,10, 15,20 pwmol/L) for 10 days. After SW620 cells were treated with different concentrations of
UA (0, 10, 15, 20 wmol/L) for 24 hours, flow cytometry, Transwell invasion assay and Western blot assay were adopted to
detect apoptosis and invasion of SW620 cells, and the expressions of B cell lymphoma 2 (Bcl-2) , cleaved-poly (ADP-ribose)
polymerase (cleaved-PARP) , phosphorylated p38 mitogen-activated protein kinase (p-p38 MAPK) , p38 MAPK, E-cadherin,
N-cadherin and zinc finger transcription factor Snail. The effects of p38 MAPK inhibitor (SB203580) combined with UA on the

AZSTRE /MR I H (No.202201020320) protein expressions of p-p38 MAPK, Bcl-2 and N-cadherin

*x BB EWBE ., B AURAE Y2 . Bomail: were investigated. RESULTS Compared with 0 pwmol/L UA, the
stone5999@163.com survival rates of SW620 cells treated with 5-30 wmol/L UA for
# WIEEE BT R, Wi+, WFocdrm . hiE A L. E- 24, 48 and 72 h were significantly decreased (P<<0.05). The
mail : wujingjing6028@gzucm.edu.cn clone formation rate of cells treated with 15 pmol/L and 20

- 2252 - China Pharmacy 2024 Vol. 35 No. 18 HHEZ G 2024455 35 555 1811



wmol/L UA was significantly decreased (P<<0.05). After being treated with 15 wmol/L and 20 wmol/L UA, the cell apoptosis rate,

the protein expressions of cleaved-PARP and E-cadherin, and the phosphorylation of p38 MAPK protein were increased; but the

number of transmembrane cells, and the protein expressions of Bcl-2, Snail and N-cadherin were decreased; there was statistical

significance in difference of most indexes (P<<0.05). Some indexes changed in a concentration-dependent manner (P<<0.05).

SB203580 could significantly inhibit the upregulation of p38 MAPK by UA and reverse the inhibitory effect of UA on the protein
expressions of Bcl-2 and N-cadherin (P<<0.05). CONCLUSIONS UA can inhibit the growth, invasion and metastasis of SW620

cells, and induce cell apoptosis, the mechanism of which may be attributed to the activation of p38 MAPK signaling pathway.

KEYWORDS ursolic acid; human colorectal cancer; growth; invasion; metastasis; apoptosis; p38 MAPK

45 LY i 2 T S50 B N 28 =R LM e, e
SBREE T RIEAEA DAL TR A . 45 B S R T 50 %
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TR T 245 Bpa ) 29097 T8 (M W RIE
FH B ACST B 245 V™ sz e 1 A8 IR RORY . B
W I RE R AS BT T 7 ML as B 25 ) BoA
HEME L,

AEIIR (ursolic acid, UA) & —Fh KA B =ik
Y, T AFE TN e S 2 Rh 2h , R U
PUR HESEAYIG Y AR KL, UA XSS
H iR 3L g A 22 A PR b R 48 MY (40 HCT-116,
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i B Je K 1 2 o 9o S A v R B AT T AR S B v Y
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45 B A BARPLHI AR I8 . p38 22 24 Jiiih Ak a1
P i (p38 mitogen-activated protein kinase, p38 MAPK)
{7 0 I A2 200 LI XT 5 o L 7 B Y A S
—, REM AN B3 A oAb R T A A W AT o L T
T G IR (0 A 2R S b B AR T, BE T,
ABIFFE A S5 1 W T SW620 4 kg % 42, ifE— 25 36 IF
UA 4045 B AE T, 925 T p38 MAPK {5 538 B4R
WIEHATRERY 3 HLH] , B 7R UA B R S i st B
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1.1 FENER

ABFFE T FEAL A SYNERGY-H1 I £ Th g il
PRI (2 [ BioTek 2 &) ) \Novo Quanteon % i 2 4 i {%
(Z£[E ACEA Biosciences 2y 7] ) .ChemiDoc Touch 7 & 3
U b= KOS A (S5 [ Bio-Rad 24 F] ) \BX53+DP72
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TEZED; 2024455 35 5 181
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Jiz (L5 354234) 114 H FE[E Corning 23 7] 3 — FF LV A (41t
5 D2650) 1 [ 32 [# Sigma 23 w5 BEEKH H V (Annexin
V) -SHE IR %¢ 6 % (fluorescein isothiocyanate , FITC )/
LAk P IE (propidium iodide, PI) 8 T 3% 7 £ . CCK-8 it
# & (L5439 >~ 40302ES60 . 40203ES80) Y1y 1 I 1fE
W 3R YR A PR F 4% 22 5 B I 2 W (IS
AR1068) 1 F s A Py HR AT B B 5 25 e g
i (5 Co121) I A 1IR3 = RAEWHEHARFA AR ;
Y TR % 1k p38 MAPK (phosphorylated p38 MAPK,, p-
p38 MAPK) ., p38 MAPK ., B 4l il i#k [ % 2 (B cell lym-
phoma 2, Bel-2) \ 22 I H W W2 A% 05 5 5 i [poly (ADP-
ribose) polymerase , PARP], |- 7 #5 % & (E-cadherin) | fif
25555 2% (N-cadherin) B8 % 55 [ 1 Snail B-5445 & H
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7723S) 40 1 22 E CST 2 B 5 BAR A A L W BbR iC A L
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1.3 ZHAa

NG5 B SW620 4l (415 CC0503) 11 1 ) M1 5§
PEA R A IR A
2 FHik
2.1 RaRESE

B SW620 41 g 12 1 2 % 10% i 4F 17 . 100 U/mL
HREZEM 100 wg/mL 458 ZE 1) DMEM K538 (DL @K
“SERREFRIL”) R TE 3T °C 5% COANMIRG FRA TR R
TR 4 b 2 28 809% 1T, FH 0.25% JBE BRI Ak AZAC G AL T7
BRI O K Al A 7 e 2250 5
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2.2 ZHMFIE

ICUA X B i i, ) FF S AR A, B il A 100
mmol/L BI85, 7326 J5 , T —20 °C F 77, & . B
SB203580 idi & , FH - FF 3L IV AR % , 1c il % 20 mmol/L
MW, ), F—20 °C R R-AF, % o
2.3  UA Tk EF0TF 5K E R ERE

O KA K 3T A SW620 4 it , LA 1X 10" 4~/FL
96 Lt B 55 s I H L 0 I & AR R UA[0(5
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(IR A A 2R (A AF G 22 (% ) = S50 4 A/
25 L AMH X 100%].
2.4 YA TERER R R AT
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Lt b, B5 R I H L A & AR R EE UA(0,10.,15,
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TR A 4% Z2 5 B [ 22 30 min, D2 i 2R L
4,30 min, /K MPPESE , il SR BAL Y SRR R T 50 1
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B 6 fLAk b, B 3w s I H L 20 SN AN TRk B2 UA(O,
10.15.,20 wmol/L) 58 K5 #2k , VE h S g0 4 (R4 % 3
ANEFL) o HiFE 24 h(SEFRAT AR “2.37 00 F 45 R i,
TIRD G A, SR R T B B R $h 22 v e
2%, Lh 1 X binding buffer 100 pL T & , FK I A An-
nexin V-FITC 44¥% 5 wL #1 PI YL 10 pL, #OCHEH 15
min, P 1 X binding buffer 400 wL 5B , {7 =X 20 i {X
ARG 20 B 0 R CRL A R A T AR S PR T30 ) o
2.6 ZHPEEZERE STRIRT

FHTE 13 DMEM 15 7 FE R B8 2 Jot Jie (5 J3 Jie 5 3%
FRILMIARFLL R 1:8) B R IR A4 60 wL A8 Tran-
swell/NE, T 37 °CFIEE 1 ho BOEAE K SW620
YH, DL 24 b5, G LIS A9 DMEM K5 75 56 il 1 1 X
10°4/mL AR . B ARE 200 L, K 35351 5
Fr AN [FIVE BE UA(0,10.15.20 wmol/L) (49 TG IfiL i DMEM
R BRSNS (gl 3R AL) M T
Transwell /NZE 2 BUS 20% JiG 4 1L 7Y DMEM 1 57
H:600 pL, BT Transwell /NE T JE ;853524 h 5, BUH
Transwell /N WSCHE 2R B4R G, FH 4% 22 58 YIS [ 72 30
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FEIRTMEE 1 h; I ECL Ak & G i o (i) &
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IR K, 45 B LLas 4l o 2 BT 0 —1k
JISL
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FhE]6 FLAR P, 5555 5 I H K A 43 Dy 23 R R
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% M GraphPad Prism 8 2/ X &l #4752 140 M ot
YRR SEEREE IR M x + s 3R, 24100 LSRR R 2
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M JREEBERE UA T 1M 10,15.20 pmol/L, T
BFI] 24 h A 7580, SR DA 1,

150 =

-— 24h
- 48h
= 100 4 =&= T2h
¥ S~
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.S a a
&
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a
a
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a: 50 wmol/L UAZH (%5 41 b4, P<<0.05,
B 1 UAXTSW620 HfafEEEKZMm(x+s,n=3)

3.2 UA XF SW620 40 fl 52 BE T2 5 2R B9 8411

Hos 4 A, 15,20 wmol/L UA 2H 41 i i) w2 [ I
R B AR (P<<0.05) , H.20 wmol/L UA 40 i 1%
F10.15 wmol/L UAZH(P<<0.05), £ ILE 2.1,

D. 20 umol/L UA 21

C. 15 pmol/L UA £

E2 UAXT SW620 48 A 5 & B B 22 i
K1 BAMEEEERE BTENFEMMRELLE

(x+s,n=3)
Bk AR Tl SRR
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10 umol/L UAZL 50004183 756+0.50 61.79+6.88°
15 umol/L UAZ 820:150° 13274129 39.03 1492
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a: 50 pmol/L UAZ (75 (4 b3, P<<0.05;b: 510 pmol/L UA
2] He 4, P<<0.05;c: 515 wmol/L UAZ H4E, P<<0.05,

3.3 UA X SW620 28 Rt T FR 200

528 (141 F1 10 pmol/L UA #H He %%, 15,20 wmol/L
UA AR JA 1243845 i 35 T3 (P<<0.05) , H 20 pmol/L
UA 41 i 2 % F 15 pmol/L UA 41 (P<<0.05) . %53 1L
K3 %1,

2GS 2024 4F55 35 4 18 )
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< 10'4 < 10
[ &~
10° 10° 4
100 ¢ Q4 107 ) Q24
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FITC-A FITC-A
C. 15 pmol/L UA 41 D. 20 pmol/L UA 4

B3 UAXTSW620 20 fE TR AR Bl

3.4 UAXT SW620 412 ZE 68 1R RZ N

o (A H#, 10.15.20 mol/L UA ZH i) 2 B4 ifd
B B E /0 (P<0.05) , H 15,20 wmol/L UA 41 i & /1>
F 10 wmol/L UA#H(P<<0.05)., Z5RILK4 . F 1,

A. opmol/LUA?ﬂ( EI?E)

g

C. 15 pmol/L UAZ D. 20 umol/L UA 44

B4 UAXTSW620 4HRa1E 22 ¢ 1 2200 i) B - B

3.5 UAXFSW620 R iEXE A RIERZ M

523 44, 15,20 pmol/L UA ZH 41 g Bel-2 il
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(cleaved-PARP) 5 1) 3 34 15 Fl1 p38 MAPK 25 H 1B iR
A 7K -2 25 7188 (P<<0.05) 520 wmol/L UA £ 41 fitg
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(P<<0.05) ; 20 wmol/L UA 41 4 i } cleaved-PARP . E-
cadherin £ 1 B9 £ 15 i 34 2 3 5, Snail 25 )0k 1=
2 E K (P<0.05) . 5 15 pmol/L UA 4 H %5, 20
pmol/L UA £H 4 Jit i Bel-2 £ [ /Y 1k & 1 3 AR,
cleaved-PARP & [ [ ¢34 2 g 35 T 55 (P<<0.05) . 4%
W5 K2,

i - — —— | o
iy | —— S
cleaved-PARP — 89 kDa
D ——

W —— | 2D
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AP TR B 8] A% A AR G A
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Snail

p-tubulin 55 kDa

p-p38 MAPK | — | 43 kDa

| S — : >:
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B. p38 MAPK {5 53 B A G HE 1
E5 UA X SW620 A AT . kR E B4k  p38
MAPK 15 518 It X | B R iX 2 i B ik B
K2 FHAMMPET ERERELEXESRIEZE
7N p38 MAPK E ERBEER LK FEL B (x £5,n=3)

4 Bel-2 o3 MAPK
138 MAPK

OpmolL UAR(ZHAD 1 | | I | |

10 umolLUAZL 1012012 LIS£004  102£0.15 0954006 0924003 1222012

15 umol/L UAZL 081£0.12° 199£016° 1314022 086013 070015 1524032

20 pmol L UAZ 0652003 232£063% 147£0.16° 00£0.12° 0742012 1774028°

a: 50 pmol/L UAZH (75 [ 4) b3, P<0.05;b: 510 pmol/L UA
ZHILH, P<<0.05;c: 515 pmol/L UAZH L%, P<<0.05,

3.6 p38#MHlFIXF UAER G SW620 R hHXZ|E R
FIXHF M

575 [0 REZH Heds , UA g4 e P p-p38 MAPK & H
M ZE s I, Bel-2 N-cadherin & [ 1 F ik =1
B FEAK (P<<0.05) ; SB203580 4H 4 i ' p-p38 MAPK
FEAR RSB E R ERMKP<0.05) ., 5 UAALE,
SB203580+UA 41 2 Jifd ' p-p38 MAPK & [ 1Y £ 1k & ik
P& AK , Bel-2 N-cadherin 25 [ () % 1 1 34 I & T+ &
(P<<0.05), ZiRILKI6.33,

cleaved-PARP  E-cadherin ~ Smail  N-cadherin
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UAHL
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2 PRI I 1 I
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