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Study on the Inhibitory Effects of Lupeol on the Proliferation of Human Breast Cancer MCF-7 Cells by
MAPKSs Signaling Pathway

JIANG Xingju', PAN Niansong’, TIAN Xiaoyun', HUANG Mei', LUO Jun'(1. School of Basic Medical Sciences,
Guizhou Medical University, Guiyang 550025, China; 2. School of Pharmacy, Zunyi Pharmaceutical College,
Guizhou Zunyi 563006, China)

ABSTRACT OBJECTIVE: To investigate inhibitory effects of lupeol on the proliferation of human breast cancer MCF-7 cells
and its possible mechanism. METHODS: Taking MCF-7 cells as research object, MTT assay was used to detect the proliferation of
MCF-7 cells after treated with different doses of lupeol (7.5, 15, 30, 60, 90 mg/L) for 24 h. Survival rate and ICs of MCF-7
cells were calculated. The inverted microscope and cell cloning experiment were used to observe and detect the morphological
characteristics of MCF-7 cells and clonal colony formation after treated with different doses of lupeol (15, 30, 60 mg/L) for 24 h.
The rate of clonal colony formation was calculated. MTT method and Western blotting assay were used to detect the proliferation of
MCF-7 cells and the expression of related regulatory proteins (ERK1/2, p-ERK1/2, JNK, p-JNK, p38 MAPK, p-p38 MAPK)
after additionally treated with MAPKs signaling pathway-related regulation protein inhibitors PD98059, SP600125 and SB203580.
RESULTS: After treated with 15, 30, 60, 90 mg/L lupeol, survival rates of MCF-7 cells were decreased significantly (P<<0.05 or
P<<0.01). ICs value of the compound was 52.94 mg/L. After treated with 15, 30, 60 mg/L lupeol, the morphological
characteristics of cells in each group changed, and the phenomena of cell exfoliation, floating, solid shrinkage, roundness, volume
reduction and necrosis were observed. The formation of clonal colony decreased and the rate of clonal colony formation decreased
significantly (P<<0.05 or P<<0.01). When lupeol used alone,
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were increased significantly, while relative expression of p-ERK1/2, p-JNK and p-p38 MAPK were decreased significantly (P<<
0.05 or P<<0.01). CONCLUSIONS: Lupeol can inhibit the proliferation of human breast cancer MCF-7 cells, the mechanism of
which may be related to the phosphorylation of MAPKSs signaling pathway-related regulatory proteins.
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SP600125 , SB203580 -+ fi3 . [ i FH 41 iy 7] 2t [ F 24
W), BHEE3ANE AL W FIHR, X 40 A
DMEM 555558 2 mL, 4% 45 25 20 4 i A AH I 25 90 1)
DMEM ¥ 55 2 mL, 3535 24 ho [ RIPA 414/4 ifs %4
RIS L AR 11, L BCA Sk T B I E B . 17
SDS-PAGE J& , ¥ & 111 5% # % PVDF Ji& I, L1 5% i i
WK IR A 1 h, 2 A A ERK1/2(1:1 000) .p-ERK1/2
(1:1000) JNK(1:1000).p-JNK(1:1000).p-38 MAPK
(1:1000) .p-p38 MAPK (1:1000) . GAPDH(1:5 000)—
P, 4 CHFR LR, FH TBST WGEE 3 WK, AR 5 min; Jill
AHHR; 4t (1:5000) , % {5 & 40 min, FH TBST %
PR 3K, BHIK 5 min; L ECL & (45 , R B 1% &
G2 % 508 Imaged v1.8.0 8K F43#r, LLH W EE 15 N
% (GADPH) i 2571 JK FE (B HLAE B 9 ER A A
ki, FRRIES 3K,

2.8 FitFEH*

K SPSS 20.0 #RAF XS B A T Ge it o b o TH B
BHLLX £ 5 301, Z2 40 ] HUBCR FH BN 2R 5 2253 i, 20
[ LL A eRr . P<<0.05 22 Geitaa i Lo
3 #R
3.1 PEEEExT A ZLBRE MCF-7 40 B 1858 54 00 B 48
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Tab 1 Effects of lupeol on the proliferation of human
breast cancer MCF-7 cells(x +s,n=3)

5 MRS, % || 40 AITEER, %
X HAZH 100 30 mg/LPI A4l 61.98+1.88"

75mg/LPIFHTERA  90.78+3.95 || 60 mg/LFHEAA  44.96+1.10°"
15 mg/L G EA 81.87+3.70" || 90 mg/L PR G4l 36.1242.70%"

SR g, P<<0.05, **P<<0.01

Note: vs. control group, *P<<0.05, **P<<0.01
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S SL N0 ST A R s WAl a1 N Y 1 B N A
A7 5 30,60 mg/L ) A A R o 40 [ 44 AR [
FEAT WK B FE AR M AR 7, R LI 1
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C. 30 mg/L PI 3 W4 D. 60 mg/L 3P k5 HE4L

1 PEBEEEX AZLIRE MCF-7 WA S ISR
M fr) SR R (x 100)

Fig 1 Micrographs of the effects of lupeol on the mor-
phological characteristics of human breast can-
cer MCF-7 cells(x100)
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Fig 2 Effects of lupeol on the clone formation of hu-

C. 30 mg/L 3P T4l

man breast cancer MCF-7 cells
34 P EEEF MAPKSs 15 5 18 B0 7 34 A 2L IR 722
MCF-7 21 R 8 58 54 Ml B 46 i 25 SR
55 B He A, 60 mg/L 3P 52 A 20 9 A7 16 R
AR, 25 590 Gei 52 L(P<<0.01) 57115 10 pmol/L
PD98059 . SP600125 . SB203580 £H 41l it (1 ££ 15 % 55 % iR
i, 225G EE L (P>0.05), 560 mg/L )
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Fe) ST HOAAC , A5 A0 1) 20 Bl 2 T EEK T 4L 240 M ) £ 15

R R TS, ER A G E L (P<0.05 8 P<
0.01), L3,

x2 PREEX AZLARE MCF-7 48 52 BE R B R 1Y
= (xts,n=3)
Tab 2 Effects of lupeol on the clone formation rate of
human breast cancer MCF-7 cells(x +s,n=3)

4131 EEIEIRE, % || 415 WL, %
it B 56324351 || 30 mg/LPUHEMA  1525+2.50""
15mg/LPRERA 3224123 || 60 mg/L PR TR 3.61+242%

T XA A, *P<<0.05, ** P<<0.01
Note: vs. control group, *P<<0.05,**P<<0.01
®3 B EBEZF MAPKS {5 S 18 B 6 57 34 A FLBR =
MCF-7 2B IEE 00 (X +5,n=3)
Tab 3 Effects of lupeol and MAPKSs signaling path-
way inhibitors on the proliferation of human
breast cancer MCF-7 cells(x +s,n=3)

415 HIAER, %

X HRZH 100

60 mg/L i 1l 48.6+2.05%"
10 umol/L PD98059 4 108.11+1.30
10 umol/L PD98059+60 mg/L 3k . EE4] 66.31£3.61"
10 pmol/L SP600125 41 92.23+2.89
10 pmol/L SP600125+60 mg/L 315 G4 7575 £1.37
10 pmol/L SB203580 4 92724231

10 umol/L SB203580+60 mg/L ] 5 FLEE4L 64.08 +0.63"

T S0 IR H g, P<<0.015 5 60 mg/L 2 b T AR LA, "P<
0.05,7P<<0.01

Note: vs. control group, ** P<<0.01; vs. 60 mg/L lupeol group,
“P<<0.05,%P<<0.01

3.5 PEEEEX MARKs {5 S i@ EHEXFAEEARIE
N By A 45 R

55 B B, 3P b B A% 5 e 4 4 i p-ERK 1/2
2L K 30,60 mg/L ) i & B ZH 40 M p-INK ., p-p38 MAPK
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Y P<<0.01) 5 1771 bl 5P 7] FE L 2 f ERK 1/2 \JNK ., p38
MAPK [JAHXT IR L, 15 mg/L P b W B2 p-INK  p-p38
MAPK B35 L) K 10 pmol/L PD98059 . SP600125 .,
SB203580 #H 4 it ERK1/2. p-ERK1/2, INK ., p-JNK . p38
MAPK . p-p38 MAPK AR X} 25 £ 5% BRAT LA, 22 5%
g5 X (P>0.05) ., 560 mg/L P Fp A4 He
B, A& 5 2P LR T ZH 4 L p-ERK 1/2 . p-JNK
p-p38 MAPK [ A X} 35 1 34 i PR AK, 22 S 39 Geit
22 L (P<<0.05) 5 1 45 X FH 41 41 Jfg ERK1/2 . JNK , p38
MAPK A% Rk it 15 60 mg/L P fd &2 B thds, 2 5%
YIS L (P>0.05), WK 3 Fa(Fh, =%
TN 0 IR SRy BB P I A R BOG R
TCAIREEER) o
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Fig 3 Electrophoregrams of lupeol on MAPKSs signal-
ing pathway-related regulatory proteins of hu-
man breast cancer MCF-7 cells
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A, FUBRIE IR RIEYY ATFAR A7 T i BRI 5N
F L EBETE A, BALST Y RIE IR, ™ 5
THEREMIBITEERY, Ht, SRR AIRTT 259
BCA FLIRE IR R T AR 2 — o ©ABFIEIESE , P
R AR R B R 2 2 E A S 1 T 228 1
W3k VT, e — R I M E PR S Y. A
ST FEA , P b S ] S A ZLAR S MCF-7 4 i 5 -
PR T, AT REMLE A Z AL A T I A0 i e A
AR v A R FAR A A LA B R T A R
IR I SN, DA T U0 40 B A B A A SCHRE
MAPKs {5 53 JH 7E L IR 1) & A R Jé v 452 4 T2
FTETAEFRC 1 (L3P 5 WX MCF-T7 41 3 5 i 1
YERE A 5 MAPKs {5 53 B8 A G AR ILHGE . At
AW 52T ) b G BT MCF-7 2 3 5 1 10 o
VEF LA R ZAE 5 MAPK s 15 53 5 1A e
AHFFELEH R, 15.30.60 .90 mg/L 3 5 TR Al
B PRACAN AR A A705 2, B35 3P B 5 1 T P MCF-7 401
LA R, 55 SCHRIGE P25 SR A — 3, A, AT
FEMARZ AL A P10 1Cs 84 52.94 mg/L, A BT 16 4%
15.30.60 mg/L 1 7/R 2250 . TEAFME LR TR,
2£15.30.60 mg/L P i3 &2 b B , MCF-7 4 j B 8 &
A TR TRIRR BE i, LR A 2P e R S A N, 2
i R 5 A T s T A, BT LA 4 AR A
AR /N FEAN LRI AN I R = AR S B . AN S PR T I
IR 45 5B R, 15,30 .60 mg/L 3 5 &5 1 0] 5 PR A
) R oy e S ) O e s 3 e S i e
T (P R 3, i — AR 52 T 3P0 bl W B MCF-T7 4
PEL3E 5 iR

SEEEXEEEQEMNREENHM(Xx+s,n=3)

Tab 4 Effects of lupeol on relative expression of MAPKSs signaling pathway-related regulatory proteins of human

breast cancer MCF-7 cells(x + 5,n=3)

i ERK1/2 p-ERK1/2 JNK p-JNK p-38 MAPK p-p38 MAPK
XHARZ 0.93£0.05 0.27+0.04 0.86+0.06 0.29+0.04 0.69+0.12 0.39+0.05
15 mg/L P B4l 0.88£0.06 0.56 £0.04" 0.85+0.04 0.33£0.08 0.67£0.04 0.48+0.04
30 mg/L I T AL 0.90£0.02 0.73£0.03* 0.88£0.06 0.50£0.03" 0.58£0.06 0.68 £0.05*
60 mg/L I 5 4L 0.87£0.05 0.80£0.02°" 0.8610.04 0.58+0.02°" 0.68 £0.04 0.82£0.02°"
10 pmol/L PD98059 £ 0.94£0.03 0.34+0.06 - - - -

10 umol/L PD98039+60 mg/L I FHEL 0.84+0.02 0.60 £ 0.04* - - - -

10 pmol/L SP600125 41 - - 0.87+0.02 0.26+0.02 - -

10 pmol/L SP600125+60 mg/L PR R - - 0.89£0.02 0.37+0.03" - -

10 umol/L SB203580 £ - - - - 0.66£0.03 0.37+0.06
10 umol/L SB203580+60 mg/L 1 5 BB - - - - 0.69£0.10 0.58 +£0.02°

T XA A, *P<<0.05, ** P<<0.01; 15 60 mg/L P F5 T A LA, "P<<0.05
Note: vs. control group, *P<<0.05, **P<<0.01; vs. 60 mg/L lupeol group, "P<<0.05
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p38 MAPK, =¥yl it 24 CAnBi e (e st R 7
55 20 B A S 1 200 R R i S ) Sk R 4% 4 B 1 22 ol A
Pk 0 240 8 T R S DR A A R A ik L 4y 1k
Az yuossl PP MAPKs (5 Sl R RS 5 T W
Ptk A FLARAEE MCF-7 4 i 38 7 ) 4 il it 72, AT 53 326
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BRI, T A5 1700 5 000 DR FH 4L 40 P £ 3 23 1
AP ot L PR 2 I G SR WA ERK1/2 \INK
p38 MAPK 1 ] 7] W] 35 2 3P Jj 521t o MCF-7 44 i 3 7
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