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Effects of ursolic acid on growth, migration and apoptosis of
tongue cancer Tca8113 cells and its mechanism*
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Abstract: Objective To investigate the effects and mechanism of ursolic acid on the growth and migration of
human tongue cancer Tca8113 cells in vitro. Methods The effects of ursolic acid on the viability of Tca8113 were
detected by MTT assay and colony formation assay. The effects of ursolic acid on the migration of Tca8113 cells at 0 h,
12 h and 24 h were detected by scratch test. Heochst33342 staining and flow cytometry were performed to observe
the effects of ursolic acid on the apoptosis of Tca8113 cells. Western blotting was used to detect the effects of ursolic
acid on the expression of Bcl-2, Bax, Cleaved Caspase-3, p-Fak and Fak. Results Ursolic acid inhibited the viability
of Tca8113 cells and promoted apoptosis in a time- and concentration-dependent manner. The mechanism lies in that
ursolic acid increased apoptosis of Tca8113 cells by inhibiting the expression of Bcl-2 and increasing the expression
of of Bax, resulting in the increasing expression of Cleaved caspase-3. And ursolic acid inhibited migration of

Tca8113 cells by decreasing the expression of p-Fak and Fak. Conclusions Ursolic acid significantly inhibited the
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growth and migration of tongue cancer Tca8113 cells, which may be related to the regulation of Bcl-2/BAX

apoptotic pathway and inhibition of Fak activation.

Keyword: tongue neoplasms; ursolic acid; Tca8113 cells; apoptosis; migration

R g R R LB 2 —, (eI,
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R, HOWIREERD, HEESOHERBANE.
AR AR R BT E AR Y, it
WFTERT A 2SI x T RGP A BB

SRR e — BRI AFAE T RIRAY) P i =i 261k 5
Yy, AR THERAP T CIEMIRER R BT
R, FERL . BRAPTHRA AT AR R B,
BESRRAT DU R A A VR 0 F R Ak
ST AR TR X T P 7 0 B AL B PR DT FE AR X
AL AN F RN Tea8113 HIFFENTL, HRITAE
PR AR RS FIYE T SR B HAL

1 RS

MR 5{E

RESRIR (24T = 98%, m ST AW+l ),
537 CHL0,, 73 T 456.68, CAS 5 : 77-52-1,
T 9 A I bR Tea8113 (2 ATCC 26, JR 4
il ¥ . RPMI1640 3% 37 3 ( 3¢ [ Gibeo 22 ® ), MTT
( Thiazolyl Blue Tetrazolium Bromide ) 7. BCA &
H & m ik f & . Annexin V=FITC/PI 41 Jifg 8 T~ 46 Il 1
Ala (RIEEEKAEWAF), RITANFRHEE S
fiti (focal adhesion kinase, Fak ). W& 1k 5 38 &5 & BE
P4 ( phosphorylated focal adhesion kinase, p—Fak ), B
20 9 Kk 983 2 (B cell Lymphoma 2, Bel-2 ), Bel-2-
Associated X BJ £ M i ( Bel-2-associated X protein,
Bax ), {ffb2 &R & H /KM -3 (cleaved cysteinyl
aspartate specific proteinase 3, Cleaved—caspase 3 ) HL{A& |
LI S AR IC LI T AR 1eG BUiR (TRFHTT 26429
A, A AKX (G BD AR ), A3l
BE B RRAL . B R AR or Hr BRgE . B bR AL (£ [E
Thermo Fisher /4] ), 8] & W15 (f2E LEICA A F] ).
1.2 Fik

S 10% Jif 2 LT (1) RPMIT 1640 537 3E (&%

1.1

FHZ 100 wml, B ZE 100 mg/L) & T 37°C. 5% —
SRR AR RS N B5 3R T i Tea8113 4. Fr i
TP I, JH 0.25% EDTA JB2E [ 4 1k Fifs
R, #ATLLU T 8.

121 MTT &M 3% A& R B2 AT Tca8113 29 A 7 M )
ot OB K Tea8113 40N 105 B O I B
R B BE N 5 x 10" 4> /ml £ 0T 96 FLAR 1,
BEFLIN 200 TEIRAR 15 FE 24 h 5, IS [R] e 55 6
(0. 20, 40, 50, 80 J% 100 wmol/L.) BE 5% Ay 5% 3%
BT 6 HE L, 24 h J5EALHAN 20 w1 MTT %t
R E 4 h, W EWWE N 150 w1 DMSO, &7
10 min, FEEFRIX (P 490 nm ) M FLGEE (OD)
i, THRSWEMRARIMEIR, HEHE - s
KIDHR (%) = (1- FHU A B/ XA A ) x
100%.,

122 EBMREE  BOTEUER Tca8113 4N
fUiE B O, ERSEMT 6 fLIRIN, 500 4~/ L. £F
21 H U BE I I 80 e mol//L £ BE JL R 1% F5 W TR B
BIPEXTHRZH o SEFRA N IETR 7 d WS FR M, Wi
ERZE A (PBS) BRI 2 RS INES A 2844 £4 10 min,
PBS PRI E, FAMRIC SRS E5 R

1.2.3  XIJRFEIAEM AL R B A& & 498 Tca8113 i A
# e BN 4% 10° 4 /ml () Tea8113 4 AEfL
2 ml R 6 FLbH, EIEREAEFE 24 h, AiEdkK
fill 535 90% ZE A7 I T 200 w1 B W A AE Sk B 21 R
FH PBS PRI L BRIEEAIAL, A RERAR (8 wmol/L)
WO RE XA, 40T 0. 12 X 24 h 50
LN MR 5 S B0 H R O, FH Image J BIG AL
FHAR 43 500 B 0 12 K 24 h B9 RIIE 18] #5314 5
TR,

1.2.4  Hoechst33342 % & WK & J& 20, Tca8113 4974
T Tca8113 AAIAL TXHEA I, TH LR S5
RO LB AP T 12 FLAR N, BRAL 1 x 10° N4,
FrARLS 90% Zidy , N2y ornldEss 0,12 K 24 h 5,
JMA 5 W g/ml Hoechst33342 TAEM T 37 °CHERIBEAS
4 15 min, FHZEGHA BRI IE S,

1.2.5 ARR @ AREN Tca8113 @ity A= BOt
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KigRIg 430 1 12 F1 24 h iEALE L, PBS UL 2 G
JIA 150 w1 PBS HE AN, Mm@ NIIA 5 wl
AV (annexin V-FITC ), 4°CHEFIFE 15 min JFAIA
10 1 Mk gE (PL), IRS)EWEE S5 min, FALIFTH
S LSRG
1.2.6  Western blotting - 48 % & & & &2 BULTF
HHECAE I Tea8113 20 A Ak B 5 il B E M 5 <
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80% INFHEAT N2 5256, 15 25 X BRAH S S 4
W Tea8113 i IF-F 0. 1. 3. 6. 12 &% 24 h J54%
S AR G FRIL, 4 LA K T 2Rk J 4 A e
FIFRIN AR IV S HIAE . ERER A TRIK, IR R
TR IR, B 1.5 h )5, 2Bn—3i p-Fak
Fak. Bel-2, Bax, Cleaved caspase-3, ACIHF IR,
VRIS A B o AR B AR IS 1 0, =R E
2 h JEUEE, IO BRI B .
1.3 SitEFZE

Bl bR F SPSS 17.0 8144, T wort I8 +
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AR HI AR50 K (0.00+0.00) %, (741 +0.56) %.
(22.19+1.64) %, (41.58+1.10) %, (51.11£2.00) %
A (7108+271) %, ZFAGITFEX (F=16595,
P=0.000), FEZGHIAEEREIN, A0S InEI= A (0
B 1), RERBRUEE LN 0 wmol/L 4., 40 wmol/L 41F1
80 wmol/L 4, HFCHEIE AR (73.0+3.6) %.
(13.6+28) % il (0.0+0.0) %, %) 245001, ZAHAGE
P2 58 X (F=36442, P=0.000); 50 wmol/L 41 Lt
%, 40 pmol/L ZHA1 80 w mol/L 4H FEfET M RIEAL (P <
0.05), 80 p. mol/L £ A UL W i swfie bk, A TR 1k30) (L
K2).
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JEAMN, JolE4E . #ERE 5 12 h 41 B B MO
SEREDOLYA, AR . R 5 24 h RG>

MM R RO U O, IS BRI
Z (WK 3),

250, 12M24h 5 TR 45k (073«
0.12) %, (21.91£1.30) % I (44.36+2.04) %,
ZJ 20, ERAGIEE L (F=736.006, P=
0.000 ); 55 0 h £ He4, 12 h A1 24 h ZHIHT-RTHE (P<
0.05 ), HBERHE g mE TR It (WL 4).
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MR AL, ZRA G (1=11.539, P =0.001) ;
24 h SLEA S 12 h LR AR, 2 A Geit s (e =
-13.735, P =0.000 ),
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(AR I FRIA KT BRI T . LT 7 ISR 2
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0 10° 100 10° 10° 0 100 10" 10" 10° 0 100 10" 10" 10°
Annein V-FITC Annein V-FITC Annein V-FITC
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5l 3 Y+ 4] i R E,
— A F1 REREXS Tca8113_,|ﬂﬁaﬁz$ =A|
0 - Y (n=3, %, x+s)
S
S 40 R 415 12h 241h
8
b"@ 2ok
Mg 25 0 IR 4 14.29 +3.50 64.23 + 6.70
SEHGAH 7.14+2.60" 4783 +5.10"°
0
12h 24 h Q5 X IBALE, P<0.05;@5 12 h SLISA AL, P<
T Q528 IR IRL AL, P<0.05; @5 12 h SLB 4 ks, P< 0.05,
0.05,
6 FEREAXT Tca8113 AT AENRIEN (X =s)
Oh 1h 3h 6h 12h 24h
Oh 1h 3h 6h 12h 24h
—Fak D GEE G S e —
Bel-2 “—my e a— T T, 26.0 kD p=ra 125.0 kD
Bax - 230kD Fak (0 D SN NS e s 1250 kD
Cleaved e e 17.0 kD
Caspase=3 T o i w—— o——— 1
Actin o c— e e 1.6 kD
B 7 BEREEY Tca8113 HAMEXERRIEEN I
xR2 BHEAAREOHEIMTIEKELR (x+s)

215 Bel-2 Bax Cleaved Caspase—3 p-Fak Fak
Oh 1.302 £ 0.045 0.242 + 0.013 0.131 + 0.003 0.738 + 0.039 0.775 + 0.064
1h 1.063 + 0.059 0.323 + 0.009 0.209 + 0.009 0.583 + 0.019 0.709 + 0.044
3h 0.836 +0.036 0.468 +0.010 0.292 + 0.008 0.528 + 0.020 0.623 +0.026
6h 0.724 + 0.031 0.552 +0.020 0.357 +0.012 0.508 + 0.020 0.571 £0.027
12h 0.615 + 0.041 0.747 + 0.038 0.462 + 0.019 0.273 + 0.016 0.186 + 0.009
24 h 0.576 + 0.033 0.931 + 0.049 0.529 + 0.032 0.163 + 0.008 0.113 + 0.008
Fi4 131.910 255.415 236.973 259.171 180.578
Pl 0.000 0.000 0.000 0.000 0.000
3 it RN Tea8113 A A TR TR, H LIRS

FERMR N A SRR, LAS WA & B B i S Y
KX T2rmld, Aiw. FEnmSE ey
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AT e ARSI R N 5988 Tea8113 4 AT #0

YEHT H 2R EHCGE, SRR RIRADIMEEN, 5
IR EE R ™ 8 ERFI s, Ag
HR# 1 ROCK/PTEN 45 Cofilin—1 Zebifi &7, M
M5 AT AR A T " ARSEIR A5 L3R, A8

P o AIARLYE T fr N 2 R4 R A AT R,
KEG R IR R FANEYE RS 2 Fh, Horh ik
PTG AR IRRE, Rt BasEiEe
Kl Bel-2 ik s/l , R T Bax (RIKHH
IIEEEAIZR, PE—2LIY Cyt €, il Cyt C B
R, W% Caspase—9 FE 1 BEHIE Caspase-3, 5l
Caspase ZLIK SN, T UE 4 59 DI B TG DA A& A= 4
J T ", Horp Bel-2 Fil Bax B ELAEXF N IRIEDAT-H
HRFE . ASLEERKRY, Tea8113 4122 AR R
YERIJG Bax Fik B8, 1M Bel-2 Rk, Bel-
2/Bax FUAEEAE, H Cleaved caspase—3 FEikkang | iR
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RERIRATA T Tea8113 MR T AT B IRBE
fie it Bax SEfE I T-HE P R Bel-2 S50 JH T2
ik, PEMIE Caspase-3 5| RGN, F3
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fib 723 200 i F) ST 5 0 D A/ R T 2 A A SR
Fak J&—Fh WS G RRIAAE, n] I8 1 25 Fh IR 4n i Y
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HEEGR. G EAMBCZ AN 552 W r A AR
FHTTHES , FF It RAr v AR RS ™ 1EI BUR F
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BRI ™, I FUIRRE AR Fak J5, HCANHLTRS
WD, R T FLIE A A, FFUCH Fak S i 4R
T AN RO R AL BEEAE A K AR . Fak JOBEHHTE DD
BT 5 R MR A B B RS e e, 18
240 R P A L ) 00 R A A R i AR
ST Fak BRI S A TH R, BREiR (Y)
75 YS76 R YS77, EATAIHE Sre BAL, AT LA
i A AR RS ™ AR Fak 1 g kR R 7%
ACEE S BURE T EAE ], KW Fak J2REAEIRTT
AR TERL L ™ ADPRTRR LA R R, —E W
FEARIR AT Tea8113 TEASR BHDHIVEA, [ 22 A8
MRALBIJR p-Fak . Fak 35 T, 15 B AR R ] 410 il
Tca8113 HEAIIERS, X —451E-5 HAR At AR o Y
PG — "

LR LPTIA, RRARRRATE N —Fh R AR i =2
AW, REANHITE A Tea8113 4URAYIASNETE, T
p-Fak. Fak #ii HATH , b fE it Bax 35 HH]
Bel-2 ik, FFHIAT .
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