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Effects and mechanism of bakuchiol-induced S-phase cell cycle arrest in human
breast cancer MCF-7 cells
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Abstract: Objective To investigate the cell growth inhibitory effect and molecular mechanism of bakuchiol against human breast
cancer MCF-7 cells. Methods The growth inhibitory effect of bakuchiol on MCF-7 cells was tested by MTT assay. Flow cytometry
was used to investigate the distribution of cell cycle and ROS generation. Fluorescence microscope was used to observe the change
of cell nucleus. Western blotting was used to detect the expression of the protein related to cell cycle and MAPK family. The ROS
scavenger and inhibitors of MAPK family were introduced to investigate the effect on the growth inhibitory rate and the levels of cell
cycle related protein by bakuchiol. Results Bakuchiol inhibited the cell growth on the MCF-7 cells in dose- and time-dependent
manner, which showed stronger effect than that of 5-fluorouracil. Furthermore, bakuchiol induced S-phase arrest in MCF-7 cells via
ROS generation. The production of ROS up-regulated p-p53 and p21 expression, and then decreased CDK2 and CyclinA2. The
changes of bakuchiol on these proteins could be reversed by the ROS scavenger Trion, indicating that ROS was associated with
bakuchiol-induced S-phase arrest. In addition, pretreatment with p38MAPK inhibitor SB203580 decreased bakuchiol-caused ROS
generation, suggesting that the production of ROS was dependent on p38MAPK pathway. Conclusion The proliferation inhibitory
effect of bakuchiol on MCF-7 cells is related with S-phase cell cycle arrest, and ROS plays a role in the bakuchiol-induced S-phase
arrest.
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Fig.1 Effect of BAK on proliferation of MCF-7 cells (X %5,
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Fig. 5 Effect of MAPK pathway inhibitor on proliferation
inhibition of MCF-7 cells induced by BAK (X %s, n=3)
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Fig. 6 Effect of BAK on expression of protein related with p38 MAPK and JNK pathways in MCF-7 cells (X +s, n = 3)
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. MK 7 fias, $0 BAK B, ROS {4 Rl &
N 44.93%, T4EHET 1 h jn A\ SB203580 i, ROS
R 35.97%, EREFE (P<0.05). 15
SP600125 L & i, ROS 4 &% A W B4k,
i B BAK i1t p38 MAPK 421 3E INK #4215
S MCF-7 412 7= £ ROS.
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Fig. 7 Effects of BAK on MCF-7 cell ROS production
through p38 MAPK pathway ( X *s, n =3)
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Fig. 8 Effect of BAK on protein expression in MCF-7 cells by inducing ROS production ( X s, n = 3)
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cdc25A-cyclinA/CDK?2 121 5 2 &P BER 41 i
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Fig. 9 Mechanism of BAK-induced cell death in MCF-7 cells

wmiginFz—0, KREMTEH, 40HN ROS
ok AR T I O RS A . EARRE T, BAK
%S MCF-7 418724 ROS, F:51#2 S HIBH A,
N ROS i 47 Tiron J&, ROS A- & 41K, H
S HARHW L R A 4 . i p3BMAPK 1| 7
SB203580 Ji5, ROS A& 41K, H Western blotting
AHTHERIIAN ROS iEFRF] Tiron J5, AReliE
p38MAPK fFRi1L5, PLEZEHREH, p38MAPK 7E
ROS [ i, Bl BAK Zeifid p38MAPK, # i 5] i
ROS AR, Mififli MCF-7 4Hjia T S #1. A
e, INK FLLES MCF-7 KRAEMGEEINS], (H
L INK #1417 SP600125 &, ROS A miEIEA
Wik, PR INK B8 ROS 77 AL A& HE 1 A
HER, BARVLEIA Rt — 2o,

I 0 3 5 A 4 M 2 A B P AR . —, A
FAEYIE WA E ERE . fEIR R B I 140 i
DTN ()3 B AT 20 2, A 35 B AT
DNA S8, 7E 4 i B o 243 e 2 v,
HIEE 1 Cyclin FJE HAZE B 4 i 14 ¥ CDK 45 =
B EEE LY, CyclinA2/CDK2 E&WI7E S
WIS AL 7E DNA A B 2 bk 2 HE 5 B Z 1R
FHU2, p53 & — P A1, FEAH XS Fh AR R
NP FE M E E A, p53 FE R & — MR,
A6 o R T e R 1) Rk 5 | AR A e T L B A 4
FJET, BEAE R ARRA K, ps3 ArLLE
p21 FIRIE, p2l fEMSS CyclinA2/CDK2 454 i
) HE R0, AW 5T, Western blotting 45 4
7N, BAK RIHF A HEPEH_EIF p-p53. p21 FEE
Fik/KF, T M CyclinA2 fll CDK2 2 FH I RIE K.
IIEHETERRF Tiron 25, HEANRIEKT
HAFRNY A, T Go/Gy HF Go/M JARIAH G ER R



¢ %% Chinese Traditional and Herbal Drugs %551 % %5 33§ 202042 A

=709 -

IR B BAK I ] (3G i o4z . w0,
BAK &ZiEid 5T ROS /=4, g p53, 24
JEHEIN p21 R, MR CyclinA2. CDK2 & A
fRIZ2ik, FEI% CyclinA2/ICDK2 H-& Wik, w4
&R MCF-7 i A= S BHRH

Zi LTk, BAK A uﬁﬁi%fﬂﬁﬁu MCF-7 1o %
JE. HATiEid p38-ROS-p53 #1255 MCF-7 4
KA S JHRH A, b4k, BAK i T INK {EHAN @S ROS
AR A MG 5E . AR TN BAK HLFLIRE 1R
NI T B AR S FH 2 it BEAR AR A

SE K

[1] Jemal A, Bray F, Center M M, et al. Global cancer
statistics [J]. CA Cancer J Clin, 2011, 61(2): 69-90.

[21 # %, REwe, 2 L o E VR s T A
RIgEH [I]. TP Y&, 2011, 45(2): 150-154.

[B1 Bk 2 R H, RESHF. AMEEAER ARG G T
Wrdt e [0 AW 5 kIR, 2016, 19(9):
1184-1188.

[4] JC A, XIFEML. XFE MR IE G e AR AR ).
R B2 242291, 2011, 29(8): 1830-1832.

[5] JEUbE, Daim. Bk IS 2 Hu s £k L ) A
FLitfE [0 HEFEGMARZEEE, 2018, 16(13):
155-157.

[6] T #k D, BEM, . AMEEBIEH AR B
T PR R T ﬁuﬁﬂﬂﬁfééﬂiﬂ’@ LNCaP (13455
[3]. K2y, 2013, 30(5): 291-293.

[71 EEKBA, Zcf@iE. FhEARE X s SRR A0 M G 1T
Fe FOH TS S B [0]. (D VB BERER 2 A 4R,
2018, 49(4): 365-370.

[8] Chen Z, Jin K, Gao L, et al. Anti-tumor effects of
bakuchiol, an analogue of resveratrol, on human lung
adenocarcinoma A549 cell line [J]. Eur J Pharmacol,
2010, 643(2/3): 170-179.

[9] BRLLH, e, 28w, hE M M SR g 1t
Jo OB v (] AR 1 & BROBE 7T [3). 2% %4, 2010,
45(4): 467-470.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20] &

BSC. LR S
JiA:, 1999.
Zhang M, Wang A, Xia T, et al. Effects of fluoride on
DNA damage,
expression of NF-«xB in primary cultured rat hippocampal
neurons [J]. Toxicol Lett, 2008, 179(1): 1-5.

Jin X, Tang S, Chen Q, et al.
oxidative DNA damage via up-regulating ROS that
caused cell cycle arrest in human hepatoma Gz cells [J].
Toxicol Lett, 2011, 201(3): 205-212.

Yang Q, He X, Li, X et al. DNA damage and S phase
arrest induced by Ochratoxin A in human embryonic
kidney cells (HEK 293) [J]. Mutat Res, 2014, doi:
10.1016/j.mrfmmm.2014.05.001.

Tu Y S, Kang X L, Zhou J G, et al. Involvement of
Chk1-Cdc25A-cyclin A/CDk2 pathway in simvastatin
induced S-phase cell cycle arrest and apoptosis in
multiple myeloma cells [J]. Eur J Pharmacol, 2011,
670(2/3): 356-364.

Wilkinson M G, Millar J B. Control of the eukaryotic cell
cycle by MAP Kkinase signaling pathways [J]. FASEB,
2000, 14(14): 2147-2157.

Slattery M, John E, Torres-Mejia G, et al.
metalloproteinase genes are associated with breast cancer
risk and survival: The breast cancer health disparities
study [J]. PLoS One, 2013, 8(5): 63165.

Fleury C, Mignotte, B, Vayssiere J L. Mitochondrial

T M) dest: R EPREZ

S phase cell-cycle arrest and the

Furazolidone induced

Matrix

reactive oxygen species in cell death signaling [J].
Biochimie, 2002, 84(2/3): 131-141.
ipedy, AL, FIR, . MR 4 T b GE A 2
IO JE SR A SRR ) A T L AR 9], BRAE AR MR Ak R
2009, 9(5): 950-953.
Demiranda D, Barrett K L, Katula K S. CyclinB1
CDK1 complex
formationin G:1 phase of human breast cancer cells [J].
Cell Biol Int, 2002, 26(1): 19-28.

He, NRF. MRETS p2l KRNI
B 224538, 2008, 14(6): 816-818.

promoter activity and functional

Bk [9].



