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 E: BW HRREFRNS SIS HCT-8 41 B M T-sm, FERFAA N . F3& KA CCK-8 A H
WKL F LA AAFBS 1 )5 HCT-8 40 FE I I MRS CCK-8 V245 i e bk &R 15, 45 75 umoVL AEF 72 h, %
2 HCT-8 AUV TR G TR R B AR IE s @ N R4S HCT-8 4R U5 SR SEm %% E & PCR
(RT-qPCR) & p53+ Bax F1 Puma JE[A Y] mRNA 3Ki5; il Western blotting ¥ A& p53. Bax. Puma Fll active Caspase-9
PEEREKT. R REEFREEWIH HCT-8 4085, JF 20 RIFRERBME. 15, 45 pmol/L BIKIEHIR L 215k
5 HCT-8 41l B3R - (P<<0.01), 75 umol/L fIRKIEF R £ Ei%A S HCT-8 RIS (P<<0.01). LA W] LIl Puma
) mRNA Rik L, IFR2IREKEME; 45, 75 pumol/L [REZE AR AT LAE p53 Al Bax ] mRNA KiET = (P<<0.05). Ki%
FHEZ AT LA Puma. Bax fl active Caspase-9 [ [AFKIEKF, FHF2IREMKEIME; 75 umol/L HIKIERFER W LML p5S3 HI&EA
FILH BT (P<0.05). &t WEFERX HCT-8 4UMEA B B MEIER, H B2l ST s, (REc
#H A p53. Puma. Bax fll active Caspase-9 55 T - k4.
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Effects of rosmarinic acid on proliferation and apoptosis of HCT-8 cells and its
molecular mechanisms
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Abstract: Objective To investigate the effects of rosmarinic acid (RosA) on the proliferation and apoptosis of human colon cancer
HCT-8 cells, and explore the related mechanisms. Methods The proliferation of HCT-8 cells was detected by CCK-8 assay at
different concentrations of RosA for different time periods. The apoptosis rates of HCT-8 cells and the expression of related proteins
were investigated after the treatment of RosA at 15, 45, and 75 pmol/L for 72 h according to the CCK-8 results. The apoptosis rates of
HCT-8 cells were detected by FCM. The mRNA expressions of p53, Bax, and Puma were detected by RT-qPCR. The protein levels of
p53, Bax, Puma, and active Caspase-9 were detected by Western blotting. Results RosA could inhibit the proliferation of human colon
cancer cells HCT-8 in a time- and dose-dependent manner. RosA at 15 and 45 pmol/L mainly induced early apoptosis (P < 0.01), RosA
at 75 pmol/L mainly induced late apoptosis (P < 0.01). RosA could up-regulate the mRNA expression of Puma in a dose-dependent
manner. RosA at 45 and 75 pmol/L increased the mRNA expression of pS3 and Bax (P < 0.05). RosA could up-regulate the protein
levels of Puma, Bax, and active Caspase-9 in a dose-dependent manner. RosA at 75 pmol/L could significantly increase the protein
expression of p53 (P < 0.05). Conclusion RosA can significantly inhibit the proliferation of HCT-8 cells by inducing the apoptosis.
The apoptosis-inducing proteins of p53, Puma, Bax, and active Caspase-9 induce the apoptosis of cells.

Key words: rosmarinic acid; HCT-8 cells; apoptosis; p53; Puma; Bax; active Caspase-9

YisHER: 2018-02-24

EEWB: ExARPEEETIIE (81373633); Wil A& 24 K FmhE ke BHS Q5 A 54 (711200E019)
TEEEN: & B AR, BT AIMRIB A XL T . E-mail: 920069840@qq.com

“BIEIEE ER4E, Wid, DhEESZI®IT. Tel: 15158871450 E-mail: 602599510@qq.com



* 3052 - L X ]

Chinese Traditional and Herbal Drugs 2% 49 % % 133§ 201847 A

S R A R G R W B 2 —, 4
- AREE A E — iR RmEe, HE A&
o 235 e ()9 L 2 AE TR A PR I v 5 5 3 46
B TR E R TAE T K & & e 2555
TR, &5 g IR R MR R e, 1l K3 T
S, PHEPEERE AR SIEERE. HArkr
BRI FROEFA, RIS PATRIRTUER S &
BT . HTEEARSGEBNRLRC, A2 40
Lt O R, i T FEARBINS, T
TERNEZMIRIT FBLAT A H 25 I, 6
19 FE BB = R 2 AT U N

RIEF Rosmarinus officinalis L. NIEIEREKIE
FIBZF TR, THRETEREME. BES
M. 25, g T 5. nEkEB, ®iEER
(rosmarinic acid) F %] ZHMZEIER, wPrE L.
LB PUIIAREE, I HLGE 2 R s 4 it B $0 ) A
FAU-61, EXF NS5 HCT-8 2 389 5 1) 5 i oK
WARTE, PRICASLEG % N 45 e HCT-8 4 M, A
FURRI% A ) I B (1 4 1 P R FEmT R I 2 12
VIEERLE, Rk BRI R R T 45 iR T 12
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1.1 4Aff

N4 e HCT-8 40 f bkl B B &) 2 B _E g4
LA T2
1.2 @5

HIEFR (HPLC MRS 8=98%, it
0001432843) 4 H 3= [ Sigma 2 #]; JRA-MLIEIN H
F[H Gemini A F; RPMI 1640 B9, H 5 R/5E
FHERNPLIH EE Gibco 27 — H
(DMSO) g Sigma A w]; EE EEE. PBS 22
T E BN 5 VB R AR A IR AR s CCK-8 ik
&+ BCA HHEWENE & PMSF. RIPA.
SDS-PAGE & H EFEZMEAIE B = RAEVH AR
AIRAF; WA A Realtime-PCR X771 &
H TaKaRa; Annexin V-FITC/PI =46 M55 &0
H3E BD A+]; Resolving Gel Buffer Fivk il it 2%
R (pH 8.8). SDS. Stacking Gel Buffer TiVE #il i
ZZM (pH 6.8). APS. 30% Acr-Bis 4 [ 3% [#
Bio-Rad A #]; TEMED. BSA J{JE Amresco A #;
S BiEA A TREA A& G B-actin P4
GAPDH P, p53 Hifk. Puma Hifk. Bax Hifkll
K cleaved-Caspase-9 HiLIARII M H HL[E Abcam A &,

1.3 {435

Scientific Varioskan flash %2 Ifj BE B # 1X ,
Thermo A #]; FC500 yi4iffif, 3£E Beckman
Coulter A7) ; SEBRYGEE PCR X, Roche A7];
Odyssey WL AMEOE AL 48, LI-COR AF],
2 ik
2.1 CCK-8 FFMRIAFERXT HCT-8 4L
HIFMER

¥ HCT-8 4HAEEE IR T8 10% Ja2F s bA & &
WL (FHEZE 1X10° UL, #EZK 100 mg/L)
RPMI 1640 584857530, 872K MN 5% COas
37 CHIMANE R TR, G EZ) 90%I & AR
£ HCT-8 4H MK 2 % 504 K JAI, s 40t Pt P sl v
O AE MBI, H AL 1X10* NMEFRT 96
FUBR . SEIe A H B X AN A EH 10%FBS
(1) RPMI 1640 ¥5773%, ToAMe; BHMEXT RN IE S
R IR HCT-8 40, JoRkik &g Sitd AN Ak
JERRIEFR TV HCT-8 40, MIEFIR (KRikF
2% T DMSO HC il Ak FE 24 100 mmol/L ¥ i 47
W, T 4 CEOLEH, HELLE 10%64 Mk
RPMI 1640 F5 72568086 Z9RIE A0 154 304 45,
60+ 75. 90 umol/L. FFHIE 6 MTATFL, L4411
IR 20 K 24 4872 ho & 1ERE R fERFLINAN CCK-8
R 10 ul, BOEHFE 1 h J5 FHBERRCLL 450 nm K
MBS CRE (4 {H, THEYUARaEH =R,

Y1 B TN B ZE = (A e — A se)/(A s — A )
2.2 RN 4 R T

B B4 K9 HCT-8 4Hiif, 4% M8 4HFL 5.0 X
103 AR T SFLIR . ARYE “2.17 UG FE ) 2
FRI25 B, F 2K AT AT QA AR IR T 0 s 5 4
HKIEFRRIRE RN 15, 45, 75 pmol/L, 25W1FH]
i) A 72 hy B ZH N IE H B SR 4TI . 25904
ilE, H 025% BEAE (A% EDTA) HiL
Y, RO IREE S TA T PBS i SRR
100 pL 1 X Binding Buffer B 240Ml. L3620
ANE A FITC Annexin V 5 puL, E{REEFE 15
min, FIETEEE N PIS uL, 1h WA,
2.3 SERTRHEE PCR (RT-qPCR) SEEMET
FHX EE mRNA BIRIA

Y RE TR A K AT IE “2.27 T,
JE B T AL O SR 4N S - TRIzol V324N
i RNA, %8 TaKaRa 30855 56307 Ui B 104 2
HU AL RNA 5558 cDNA J5 T & &
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PCR . RH] B-actin 1NN 2. SUG AR H %
PRI TR IR R IA R DL 2728 - 55 . il
SIFFIEK 1

#1 RI-qPCR 3|55
Table 1 Primers sequence of RT-qPCR

BEA] M (3°—>5%)

B-actin  IE[4: TATGACTTAGTTGCGTTACACC
JZ: CCTTCACCGTTCCAGTTT

ps3 £ : CCCAGGTCCAGATGAAC
J2M: CAGACGGAAACCGTAGC

Puma 1Eff: TCCTCAGCCCTCGCTCTCGC
S IH: CCGATGCTGAGTCCATCAGC

Bax IEf]: TTTGCTTCAGGGTTTCATCC

Jf): GCCACTCGGAAAAAGACCTC

2.4 Western blotting AN ZBAEAVEATHXEB
Fik

MG TR AR TIE “2.27 T, S
I AN LATRA K PBS RS, Buk b, InA
PIPA (2 (ABRHIHIFD 78 /2400, DL
FIWCIAE M, dR2k e ARG UL BCA B ik
L ARJE M 5 X Loading Buffer, 100 “C7Ki% 10 min
B A %A . 43d SDS-PAGE BEIRHIK. HLA%
AP, 20liFE NS K HMEA
—P, JA& P E AN G R G T
JEFRIGEE A& % . 4 Image T AR FTdkis
ok T R EE ST, THENEASNSEAR
(K B LA . K S B 40 H IR B IR P B S o0 B2
H 1 A KR AT e, 3R HINE AT
FHXFRIL &
2.5 GiitFESH

K FH SPSS 21.0 B AFxf 75 4H B 25 AT b
B A X +5 R, SR RdAT IR YRR IR AT 25 5%
PERTSS, ZHIA) PR FH B R 2R 7 2 M
3 #R
3.1 ¥ HCT-8 4Bt aIHnHI{E A

IR 1% A FRAC B S5 (1 HCT-8 41 B 34 5 3 1 B S
ZENPH, FLIEE A 2B AR AR, 8
it GraphPad Prism 5.0 {347 H0 & 11545 H k%
FHRVEM 72 h BRI HIRE (ICs0) N 60.62
pmol/L, 95% ] & FE X [8] 2N 56.58~64.95 pmol/L.
SR 1.

3

* 3053
100+ +24h
+48h
801 ~72h
°
S 60
E
=
i 401
i}]\l
20+
01— : T r T r T
Xt 15 30 45 60 75 90

C/(pmol-L™)
At *P<0.05 “P<0.01, R
*P<0.05 **P<0.01 vs control group, same as below
1 REEEEI HCT-8 ZERESERHIEIER (X £5,n=6)
Fig. 1 Inhibitory effects of rosmarinic acid on proliferation
of HCT-8 cells (X s, n=6)

3.2 X HCT-8 4R AT-/1ER
o U M AR AT I 45 R BoR, RIEF T
HCT-8 4}l 72 h, AL 72356 B o 1A %k 5 R 10 VR 5
mmItE (P<0.05). HARIERER 15, 45 pmol/L
HEESGEEMFET: (P<0.01), TMEKEEFER 75
umol/L ZH U = Z 5| Ele B T (P<<0.01); SXHf
HAEL, WIEFEE 45 pmol/L 4K 5 ARG A T
PBHEH B (P<0.01). Z55%WE 2 M 2.
33 X HCT-8 A AT #8 X EE mRNA FikHIFNT
H RT-qPCR &5 (3D AJ L, SxfRALL,
Puma FIATERKIEFR 45 75 pmol/L L TH Ao 3%

10% 10%
10.7% 0.1% 10.7% 2.8%
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198.0% | 0.0% 184.0% il 12:5%
100 4 10°4 e
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11.2% 9.3% 10.1% 61.6%.
10% ; 102, 3
10'4 10'4
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10%4 ) e 100 g ,
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Annexinv- FITC

2 RIEFBFS HCT-8 AT AR EMRARLER
Fig. 2 FCM results of apoptosis of HCT-8 cells induced

by rosmarinic acid
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F2 HEFERXT HCT-8 AMUATERNFM (X £s,n=3)
Table 2 Effects of rosmarinic acid on apoptotic rate of HCT-8 cells (X Ls, n =3)
2053 C/(umol-L™h) IR %/% B TR T2 /% SPHTE%
of HEL — 0.40+0.33 0.28+0.15 0.700.48
HIEER 15 11.84+1.38" 1.994+0.91° 13.93+2.25"
45 13.50£1.04" 9.56+0.64" 23.064+0.93"
75 2.0740.82* 61.2740.93*" 53.3440.32"
109 BR (P<0.01), fERKIEFER 15 pmol/L HBEETHE (P<
N L 1 umat 0.05), SIREEKME: ps3 MM Bax HFIEHLE
&} wmo
i B JR % F R 75 pmol L AR 45+ 75 umol/L AT HE HLR S (P<<0.05).
% 3.4 X} HCT-8 fABAT A8 X B AFEMHN
= FIE 4 70, AREL TXIBL, AR HCT-8
% 8 4l active Caspase-9. Bax. Puma DL p53 FEAFRE
P — e e B, HrbaEr 3 R R R
i IR BRI . X HRAHAHEL, Puma 7E&IKIEHIR
p53

3 REEBEXT HCT-8 4HAE Puma. p53 1 Bax mRNA
FTIERIFM (X £s,n=3)

Fig.3 Effects of rosmarinic acid on mRNA expression of Puma,
p53, and Bax in HCT-8 cells (X £s, n=3)

Bax

GAPDH v s—  — —
EEH
Puma [— —-m
| ~ ey
! . of .
B-actin

E4

AR

HERIETEiHE (P<0.01); Bax tHEETE
(P<<0.05); active Caspase-9 [JZFRIATEIRIERTR 45,

75 pmol/L AL EIAER 3 (P<<0.0D), fERIE
IR 15 pmol/L A HIFATHE 23 (P<<0.05); p53 )
FERAVAERIE /L 75 pmol/L 2 FIFEZE (P<<0.05).

B X [
6 Pl REIEFER 15 pmol L™
. - HIEF 45 pmol-L™!
ok alw ER KR 75 pmol-L7!
4 ] A1
I.I . I'I
L= sk ) ) *
L u}
o -
L= o
L 'u]
2 o o
2 3
04 b Fu]

T
active Caspase-9  Puma Bax

HEEEFERXT HCT-8 405 Bax. Puma. p53 #0 active Caspase-9 EHFRIEHIFN (X £s,n=3)

Fig. 4 Effects of rosmarinic acid on expression of Bax, Puma, p53, and active Caspase-9 proteins in HCT-8 cells (X £, n=3)
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B TN R E TS R A R BN, 1K
IEAF R N 25 e HCT-8 20 i A 8 o e 8 i 1 skl 4
F, FF S0 BRI TR AR o I QA A DU 45
FKWH, 15. 45 umol/L FEEFR FEE 5[ HCT-8
YIH A R IE TS, 1 75 pumol/L YRR IE AR EE 5
ACHE T T e, RRIEAFRNT HCT-8 4HAR

SEFEIDHIAE R AT AT S 8.

YHMIE T2 32— FR A R 45 1 32 B PR 4 A
T FENUAR R B AYERE N ISR E v R HE 2T,
SR AR NI IRAETS, ANIE A IE NV 5
WAR PRI T (A . RIEFRRTE SR AL
J5 TP SCHRIRIE, & AT LGN PARP 2598 1T AH KA
TMRIE, HEEEMEAIMETO. AR
B, WIEFER AT LUE HCT-8 40 Bax (1) (A #£ik
B EMHET S mRNA FIATE 45, 75 pumol/L
T S . Bax TELRRIRE K IVE T b e B AR
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W EAFAE T M A T HemH fPIRAS, i
TR TR SRS, Bax MR KAEARN,
e BURAAR TR ARG I RFLIE, fZhiik
PR R 2 BT~ A4 3R CORETBON A 5T 51 )
2101, 1] Puma 7] A5 Bax H45 & 1MEGE Bax,
FHAE Bax fEG RIS TR 2 Ar01-121, AHF FU IR 45
RER, HEFKRTLUE HCT-8 4L+ Puma 1
mRNA FI& A IRIEH B E L EEFIEMK
A o HEHEN, RRIEFE RS S A HCT-8 41 i i
TV EE R LR ARE4E . Active Caspase-9 [
Western blotting 25 3R 27, L FFEL W] DU HIKF
RETE I BRI . T Caspase-9 /&M T:
(2RI R A2 AL Caspase, X iE—HiE %
T EE R ARARIRIRIE K. p53 HAK kIR
TR R WAREY], R LIEdE Noxa. Puma
A1 Bax S5 T2AH I R ) B30, o m] DA 12
W BelxL F45 G MH Bax B kU4, & wT Lo
ELHM Bax. Bak 45 & Il 2 Bud. AHTTTSS
IR, 45, 75 pmol/L KL FF L AT LA# HCT-8 4
Jf) p53 mRNA FRIEAETHE; 75 pmol/L [f1ki%
FRME pS3 MEARBEETR. XRY, ps3 5
57 Rk FIR G S0 HCT-8 4 -, {(HZ ps3 H
A2 DL —Fh 7 SN S A T, I TR — D A
g EPNA, AHT A AR KL IR N HCT-8
AN EAT R IR E ], O Hog il 35
ToSEELR); (RTS8 p53. Puma. Bax f active
Caspase-9 753 1 TR L « ASHIE TR T B2 4441
SRS TTVE, R T IRIE A TR 25 e R s e AL o
i 1A A SE B EAT SE VR N BRI 9T
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