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Effect of honokiol on human colon cancer cells and Wnt signaling pathway "
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Abstract: Objective To investigate the anti-cancer effect of honokiol on colon cancer cells and Wnt signa-
ling pathway. Methods The assay of crystal violet staining and the protein expression of proliferating cell nu-
clear antigen (PCNA) were applied to detect the proliferation effect of LoVo cells. Flow cytometric and the
protein expression of Capase-3 were introduced to analyze the effect of apoptosis in LoVo cells. Luciferase re-
porter assay was used to measure the transcriptional activity of f-catenin/Tcf4 in LoVo cells. The protein ex-
pression was detected by Western blot. Results Honokiol inhibited the proliferation and induced the apoptosis
in LoVo cells in a dose-dependent manner (P<C0. 05). The transcriptional activity of B-catenin/Tcf4 in LoVo
cells was inhibited by honokiol at 10. 0 pmol/L (P<C0. 05). Conclusion Honokiol could inhibit the proliferation
and induce the apoptosis of colon cancer cells, which maybe related to the inhibition of Wnt signal transduction.

Key words: honokiol; colon cancer cells; proliferation; apoptosis

S5l e w0 E I E MR 2 — R E L B IR R S i R E B (mTOR) fIlfE =
RIGFRAEGE MR P ESE 4 A2 KBILICR GBT 12 SS9 RBOE T 3(STATS) {5 Sl A K.
T 2 AR EE A A% R AR A B 25 0 S-SR M BLE IR SE . Wint {55 1 % 7R 45 1 i 2 N 0 AL R RS o
e RGN RE R, AN ROV, k. s BAEZAEM. SRV EmERr N EER A Z
2y P A PURIE N A BRI R HET M Y B7E HNK S e i /E b W (5558 B% 2
HRITIRET M Z — . MUEANE (HNK) AR 2R B2 5HA, BArENAMESRER D . A5 A
WP ARAEY) AN 2 — AR AL, AS I LoVo 4 (UL R fa A% “LoVo 40 i ™) . 4R i+
PO ARG SF 2 2GS HNK i Wt {5530 78 HINK B 45 1 8 40 i b i 98 45 76 L 3R
— S WP A 0 il L 8 R B R FLIRE B R ARIGE T .

SRR E KA MEE S . BRI HNK 950 1 MRE &
fifgeg # P S R A T B A T «BONF- L1 MPRRIE LoVo 4l [ 35 R s R W R AE

*  EEIE TP XA H (20150134) 5 1 R AL 5 HT IR H (este2015jeyA10046)
EER A R4, 5 BIEUR, FENF MR TR, & @E4EE . E-mail: Hanping] 225@sina. com,



- 1644 - I EF 5 IEK 2019 £ 6 A% 16 5% 12 1 Lab Med Clin,June 2019, Vol. 16, No. 12

JE (ATCC) s HNK W F B #R D130 4 38 7 A B2 | (4B
J¥>98%) ; — 1 3L I A (DMSO) % 71 1l [ 4k 50 & 5 K
B BR A 7] (58 B Ak 27 B 23 45 HE 90 5 Jif i Lipo-
fectamine W H Invitrogen /¥ ] ; 3% 78 44 i 4% Pt J5. (PC-
NA)#i A& Caspase-3 FiiEF1 GADPH ik 44 [ Santa
Cruz Biotechnology /A @), HARF N E =43 #r 4l

1.2 ik
1.2.1 40faks % KA McCoy's 5A ¥ 3L (&

1020 B4 M3 100 U/mL F 8 % & 100 pg/mL 558
)37 °C.5% CO, ks FM B F2 40 .

1.2.2 4 Sh SR e (o 0 0 40 Jf 30 5 5 R Bk K
(4T 42 FfF 24 FLAR. A 10, 0.12.5.15. 0,17, 5,
20.0 pmol/L ) HNK 4bFEANML . 72 h 5 dE4T45 b &
Yea K0 A0 M AR B . IR UNR - W R R 2%
W (PBSWEBEFLA 1 %, A 500 L PBS,10% I i
Jic 1 A 45 A R AR . IR E 20 min, ] PBS
e 3 W, EEB T EHEM. A 500 pL 10% L BR %
R4 M2 R IR, R4S R 2 2 % f5 . 590 nm
MR CRE . A ER 3 K.

1.2.3 3t 20 i ASOAS ) 40t ) i AR T s L K AR
K R4 i B2 R0 6 FLAR 4 i 05 BE JS L i AR TR
e HNK 82 A DMSO, 48 h J5 U & 40 i, #31
G Ul A AR AT R A AT . SRR B £ TRk
VU Z i CEDT AD [ J5 g 5 Ak 31 U 4 240 B, e 1 50) 6 10
BB EAE A 5 AT R T oA, A EE 3 IR,
1.2.4 %6 EBER G FOR AR I Wnt {5 53 #%  p-
catenin/Tcfd SR TE M B8 B4 KRS 19 240 it £2
FT25 B . AR s B J5 . B Lipofectamine %%
Yo R BER A OB B R 3 pg/T25)7%, 4 h
JE 4R .12 h S5 T AR A0 TR AN T 24 FLAR . 41
Wi BE S5 A [A) v B2 HNK 555 A F ) DMSO, 36 h
S5 » L fi0 20 3 4338 K & (Promege) U6 B 45 3 47 98 %
KEEHAT T PRI & . BCA RH & (i = RAEMH AL
PR ) o b T ) A£G 0 2 v B2 T T 6 26 O 3R i A XTI
PEFEATALIE o 9% ' 28 I A X 38 1 T 4% 55 56 41 5 %
I E L RR .

1.2.5 Western blot fi Il 8 32 WK EKW
Y0 Mo 2 BT 6 L AR 20 MW RE S O AN [ vk B2
HNK =% & ! DMSO, 24 h 5. IS AL EH,
BCA 350 & K I 2 (1 Wk B2 . 8 5 5 4T Western
blot ¥4 . R k24 Kok i (ECL) & 6 9 % . 4l
HFHE 3,

1.3 Sils#4bBe SRA SPSSI17. 0 S8t #4447 %K
AT, R T s R, ZAM BB RN
2550 AT S LTI P L3R I SNK-q £ 35 . LA P<<0. 05
hESHGITFE L.

2 % ES

2.1 HNK X} LoVo 4l i 90 il /EH 25 fh 25 e 8
iR ER B HNK ¥, LoVo 4 g 4 K 2 B

B AR e 2 R A ST L (P<<0.05), LA
IA K 1B, 4L B4R IR H T 3 DU
10.0.,15. 0 A1 20. 0 pmol/L #E 47 J5 22 1) 5 %0 % MLl 46
JESC %, Western blot 45 R B /8, PCNA FEH FE A
B ekl DL 1C, ] HNK X LoVo 41 it 9 4E K
LA B B A E A .

pog:ta:l 10.0 pmol/L 12.5 pmol/L 15

0 pmol/L 17.5 pmol/L 20.0 pmol/L
‘/ \ i / \ N~ >

q:’h“ \
u'." s
/X

24 h
A

Y Y X

HERERE %
3

0 T T T T T T 1

B FEE 10.0 pmol /L 12.5 ymol /L 15.0 pmol/L 17.5 pmol/L 20.0 pmol/L

PONAZEFS - _-- -
APDH WD A S —

c HEAE  10.0 pmol/L 15.0 pmol/L 20.0 pmol/L
TE: SRR A, P<<0. 055 A Ry &b G e (o, B R 45 5 2 e 5
AN C S PCNA 8 (13235 s GAPDH Sy H il 3-8 e 1 & i
B 1 HNK f LoVo 48 i1 3 53 59 52 1

- *HRLE - 10.0 pmol/L
=72 4.23 21287 1222
% 2
—! e
) -
=21 a1
= 7.70 = =+ 13.37
=1 =3 .
% 2
! Annexin-V Annexin-V
- 15.0 pmol/L - 20.0 pmol/L
=To.97 1089| “J170 19.11
214 24
=% =54
21 =1
2- 2-

i
ch

1
Annexin-V

B R 10.0 pmol/L 15.0 pmol/L 20.0 pmol/L
A A0 A o B 45 s B A Caspase-3 & [ K 35 1 s
GAPDH Jy H- il B -3- W iz It &0
B 2 HNK 3t LoVo 48 Bl i 1= #9 & i

Annexin-V

>




B EF 5K 201956 A% 1654 12

Lab Med Clin, June 2019, Vol. 16,No. 12 o 1645 -

2.2 HNK Xt LoVo 4 it i 42 0 T-/E il = 40 il
SCRE I 45 5 8 R s HNK e 3 4058 1 1 3% i Lo Vo 4
B 98 T e B, WL 2A, Western blot 25 5 R,
HNK fifi Caspase-3 & [ & 5T &, WE 2B, i
HNK Xt LoVo 4 i 4 - B A {2 #E4E M .

2.3 HNK X Wnt [ 5 @0 MER LR D
7~ HNK AR B LoVo 41l 24 h J5 , 77 2 4 i M
WA 5 S 22 il AH X 3 1k (P << 0. 05), WLl 3, #27R
HNK %} Wnt {558 jg B-catenin/Tecfd [z MEW (]
il 7

50 000

40 000

—

30 000 -

-

20 000

WG HEXE N

*
10 000 -

) | I *

348848 10.0 pmol/L 15.0 pmol/L 20.0 pmol/L
T S XRA gL - P<C0. 05
B3  HNK % LoVo 480 xt 5% 5 & B 48 Xt
Rk EA )

3 i it

o5 e 2 AL R WA T R 2 — R R
I B3 e i i 41, HLSS B4 BT H
HIIR YT T ALY 259 = 2 A i 5Pk 25 9 3 3R K55
EAR 2 B AT Y. B R & B, HNK fE
T 45 B 9 4 i 2 HCT116 ,SW480, HT29 45 i 1
BT S A0 i 08 T s A8 RKO B M 41 B
HNK fESER HA A7 10 ks g5 B4R, HNK 78
RN AN S5 RE A 25 I Ji A . AR B IE A5 R R L A
FHZE AR e (o, HINK AT 550 32 4K 30 24 30 ] LoVo 4i
JIf0 144 B 5 S 20 i 4 ) PCNA B 11 KRG I 285 Rl S 4+
X451, R, i X A i 0R: I 45 2R s, HNK /]
VAN A T s Caspase-3 J& 4l i 98 1~ 3 & op o 32 %2
R BT D) g, HNK fif 88 (1 3250 W] o 3 i, 5 4
ZE PR HNK af 4] LoVo 40 i 09 39 58 . 31175 5 4H
ML T,

A WS Wnt 5545380 B 00 R A8 25 3 45
Ji i KA FEE R R 22— Wt {5538 0l 43 R
AL Wnt {55 38 3% R B8 B9 Wnt {5 55 8 B, 7F
R E HE N A b R R EEM.
R Wnt {5538 #% . Bl Wnt/B-catenin 38 %, 7] #%
WERNEER N RE BAEE/EH. — K5, N
UM Wt FCR S 40 B E 45 i B2 1 45 & )5, B-catenin
AN BE R A o 1 )5 76 20 B P SR AR L B8 A F A B A% . DT
SEEGE Ui H 3 B R T RS I g A, A%
B A5 8 Wt {5 5 38 B R 28 58 0 - B-catenin [
it D8/ | TEAZ R B R AR O R R L R (AN oMy,
Cyclind-1 %) i FE e 3k , fie 2 40 i G FR ] 484 7
L Wt {5538 J§ © 28 550 45 W g 16 7 10 31 22 5

Z—. HHTX T HNK 5745 W 8 18 F 0 L B 58
E AP T HX p53 B 9 - Noteh {55 i #% %5
JrTRS O T O Wne {5 5 3m 5 A R R i fe
WARE . AWFFE SR R, HNK g2 il LoVo 46 g
FEBE I B-catenin/ Tefd B#E T 3% P . #78 HNK
X35 Ji Jes 200 L ) 90 A0 P 5 G X Wnt 55 g 114 4
il AT EA

Zi L g HNK GEH il LoVo 2 Jid 5% 56 1l {2 2k
T HAE AL AT AE S HNK PR Wnt {55 3 % it
FETEACA K AH BLAR TR W AL OF AT U5 BT IR
AL

2% 3k

C1] X024, 50 R5 , ThIF . 2. 0 AN 5 0 74l 45 Mg i 40 i 344 g &5
BRSEAEEA 7T RAMPLI] b E 258208 R
2018,34(7):1012-1019.

(2] LT, XS0, Tk H 55, R AN B il 2 AR 47 1 0 B 5
PEREL)]. 252058 ,2017,36 (11):660-663.

[3] BRIE. FUSAN By B9 HU M 52 3038 97 S Ho e 71 48 A
f B 7 3k ). 222 4] . 2016,51 (2) :202-207.

[4] VOLOSHANENKO O, ERDMANN G, DUBASH T D, et
al. Wnt secretion is required to maintain high levels of Wnt
activity in colon cancer cells[J]. Nat Commun,2013,4:2610.

[5] GENINI D, GARCIA-ESCUDERO R,CARBONE G M,
et al. Transcriptional and non-transcriptional functions of
PPARB/S in non-small cell lung cancer[J]. PLoS One,
2012,7(9) :e460009.

(6] w7 a. NS Re3 MG aiE K S
Wnt/B-catenin i 5 & R[] 1. 5 = % & K244 .2013,35
(13):1353-1356.

[7] AHMAD N Z,RACHEVA G, ELMUSHARAF H. A sys-
tematic review and meta-analysis of randomized and non-
randomized studies comparing laparoscopic and open ab-
dominoperineal resection for rectal cancer[]J]. Colorectal
Dis,2013,15(3) :269-277.

[8] LIUR X,REN W Y,MA Y,et al. BMP7 mediates the an-
ticancer effect of honokiol by upregulating p53 in
HCT116 cells[J]. Int J Oncol,2017,51(3):907-917.

[9] WYNN M L,CONSUL N, MERAJVER S D,et al. Inferring
the effects of honokiol on the notch signaling pathway in
SW480 colon cancer cells[ J]. Cancer Inform,2014,13(5):1-12.

[10] HUA H,CHEN W,SHEN L,et al. Honokiol augments
the anti-cancer effects of oxaliplatin in colon cancer cells
[J]. Acta Biochim Biophys Si,2013,45(9) :773-779.

[11] CHEN F,WANG T,WU Y F,et al. Honokiol: a potent
chemotherapy candidate for human colorectal carcinoma
[J]. World J Gastroenterol,2004,10(23) :3459-3463.

[12] IONOV Y,PEINADO M A,MALKHOSYAN S, et al. Ubiq-
uitous somatic mutations in simple repeated sequences reveal
a new mechanism for colonic carcinogenesis [ ] ]. Nature,

1993,363(6429) :558-561. CFE5 1649 1)



B EF 5K 201956 A% 1654 12

Lab Med Clin, June 2019, Vol. 16,No. 12 o 1649 -

B R A AR 28 d AL R ZE F G (P>
0.05) » X A fig e i) %0 i 2> BT 2. X IR 2 1) B M 37
FAEE R TR E R A S E L (P<
0. 05) » P 718 228 g i AL 2 48007 X e 3 3 < D) RE L e ik
WA H B E L.

TE P 2H 8 1367 I 52 B2 LA b s L 2410 T %o
WYL, 22 A Gil 8 L (P<<0.05) . f&4 K JCAIHL
I AT RE 2 T BOR A H BEE IR T B K TR
JRy v e AL 5% % A5 A B0 T ELOF T AR B 1 I
R ZE . [RIWE S i 1 48 0 I SR L O A i e
B RIS ol R A R R A R TR A S
B BT I T R IR A AN 3 B R I A
ViR T R R s CAE ) B L D R i
A7 IR R R E GRS A B RE R 2
P o B A A O R AT A 2 R AR B R
AR o T LA K P B SCIE IE R AT DL A ) 24
B Wik ARR o o R85 198 W A T 0 KR i 9 T R e
T s VA5 30 AR L » o A1 B B 7 0 SRR I 22 A
WP LIE 57 » K6 (3R I I 52 B3

i R N COPD IR G 48 T4 m s i
AT AL DL S SR B i ) RE S IR R R
THEFE WG IT T 52 BE  AELAHAE I PR A e

2%k

(17 3KAR XU AT IR GE . 45, I 3% NSE.BNP Il D- — Rk 7k
S T A8 B i A i e A I DR R SCLT . I PR T R 2
#,2018,23(4) :652-654.

(2] B2 LAE L GULPL SR RIL 518 M
PHL 7 14 it 5 o ™ B R B A9 O R F SR L0 ). I R i B 2% i
2018,23(4) :670-673.

(3] Y IGenn . 224k . AR E Bk, 55 . 45 5 I8 X0 0 3k 5 BH g 0 i 31
GRS X 2 A A8 1 BH 28 1 I s B A 1 R A R AT OR AR T
AR [T, 52 B Bl R 24 75, 2018, 15(2) : 121-
124,

(4] ZR&. 07, EM. Padua I 5376 AECOPD fI: B
& VTE KB &R 40 0 oo i F3 0T 0 R Bl B 2% 7
2018,23(3) :453-456.

(5] Rmesr, £ 44k, Wb 2o, 55, & 5 m i & 84k ST A
COPD 35 38 J5 FH46 B B T W Re s g ma [T ). 7 &40

AL ,2018,24(5) : 1-3.

L6] 2%, fE G #h MR &I 2 4l Bl i J7 XI AECOPD 4 3f I
W v HE A L A b 5 S B Y s e LT 1. 1 v B 2
#5+2018,47(4) :428-431

[7] Pz, A4 3E B HLNGE IR T COPD I I IR 32 i
HIRCR K IE R 2 L) ], v [ B e 2, 2015, 35(4)
355-357.

(8] BV, o [ S /N ) 5t B 7 2 0K 47 S 4 1 il 1) I B0 L A3
SURIT I PERLZE LU & JF 22 0 I REA &[T ). WA 2
AR A4 A, 2018,24(1) : 22-24.

(9] w38, RBUR. TCAIRUK N IE Rl 5 M IR A A
o i e BEL 2 P M 5 5 I I 4 ki o 4 S8R WL LT . 98
BE~:,2017,28(24) :3977-3979.

[10] RAmRK, A, 25228 . 2. 300 JC AL AR I 36 7 18 1 1
S i A0 i 0l 2 AR IS 1 9T AP A D 1. S B B Ml PR
Z47,2017,14(6) :185-188.

C11] BRRZR A e . 2 8. 4. TERIHLHGE < T COPD If
Tl B EIRIT RO AR ] I A BE245,2015,55(14) . 78-
79.

[12] MIGUEL-MONTANES R, HAJAGE D, MESSIKA ], et
al. Use of high-flow nasal cannula oxygen therapy to pre-
vent desaturation during tracheal intubation of intensive
care patients with mild-to-moderate hypoxemial J]. Crit
Care Med,2015,43(3) :574-583.

[13] Ho A I o 2 WP W 2 o 2 8 P L 28 1 il 0 o 2 401 1 1
L 2 P4 il 5 955 12 A 95 T < 2007 AR 1T RRLT . H 4 iy Bl 2%
5 ,2007,46(3) :254-261.

[14] R e 2f ox TE B2 2 2. 0 At BEL 28 1P it 5 o 2 2 o o
BB R PLBE S 38 79 - 2007 [T . o [ f 3 0 2 BUEE 2%
2007,19(9) :513-518.

L15] S ff it RAEAR . T2 50 L 45 18 P L 28 o 9 il 0 3
X COPD 2 n 5 #9 A P E AL [T ], o B 2 BoEs %
2017,37(2) :158-163.

[16] Fg/NE. A BIFJC Q] IE H 8 <X COPD 24 in & JF ™ =
W 3% 0 3y A8 % 0L 3% i 0 PR K S 2w [T 1. o [ S 4 2 R
#,2015,35(4) :973-974.

[17] sk BEE2. LM /R « BT AR #E 1 & &. COPD & 3 4iE X
COPD Gtk M iy [T 1. )7 AR PR 2%, 2017, 38 (18)
2810-2813.

iR H #1:2019-01-08 &8 H 1 :2019-03-02)

(#2565 1645 B0

[13] JIANG ], GRIFFIN J D. Wnt/p-catenin pathway modu-
lates the sensitivity of the mutant FLT3 receptor kinase
inhibitors in a GSK-38 dependent manner [ J]. Genes
Cancer,2010,1(2) :164-176.

[14] SHANG S,HUA F,HU Z W. The regulation of B-catenin

activity and function in cancer: therapeutic opportunities

[JJ. Oncotarget,2017,8(20) :33972-33989

[15] PONNURANGAM S,MAMMEN ] M,RAMALINGAM S,
et al. Honokiol in combination with radiation targets
notch signaling to inhibit colon cancer stem cells[ J]. Mol
Cancer Ther,2012,11(4) :963-972.

IS H 1 :2018-11-16 & 18 H ¥ :2019-02-21)





