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Abstract: Objective To investigate the effects of hyperoside(Hyp) on the proliferation and apoptosis of
Gastric cells MKN-45 cultured in vitro
were treated with various concentrations of hyperoside(0, 12.5, 25, 50, 100, 200pg/ml) for 24 and 48h. Cell

human gastric cell line MKN-45 and its mechanism. Methods

proliferation was examined by MTT which could screen suitable drug concentration; cell cycle and apoptosis
were analyzed by flow cytometry; NF-kB P65, casepase-3, Bcl-2 and Bax protein expressions were examined
by Western blot. Results Hyperoside could inhibit the growth of MKN-45 cells observably, it also blocked
cell cycle at Go/G, stage and induced cell apoptosis. Western blot showed that hyperoside could reduce the
expression of NF-kB P65, Bcl-2 protein and elevate the expression of caspase-3, Bax protein with the increase
of drug concentration. Conclusion Hyperoside could inhibit the growth of MKN-45 cells and induce cell
apoptosis. The mechanism might be related to blocking cell cycle, inhibiting NF-kB pathway, reducing the
expression of NF-kB P65 and Bcl-2 protein and elevating the expression of caspase-3 and Bax protein.

Key words: Hyperoside; MKN-45 cell; Proliferation; Apoptosis

 E. BH HKite 23 (hyperoside, Hyp ) *F A B EMKN-4540 L3 78 & P T 6 % v B F AL
W HiE AP ARMKN-45m A, RARmGH, FKBMy R AR RREHyp (12.5, 25,
50, 100, 200 pg/ml) 4EM24. 48 h, MTT x4 M Hypstnftdg 74 6h a5 fh ik B i, X
2 B AR AR 20 A6 JE) B AL AR T & ; Western blotik £ #7NF-xB P65, caspase-3. Bax. Bcl-2%& @& &
X, R Hyp T 245 MKN-4548 Jo a3 76, LA 20 08 T Go/Gi A1 5+ 128t L 74 =, Western blot
R RT, MEHMKENNE, HypT/NF-kB P65, Bcl-2% & & ik 44k, casepase-3. Bax& @ &
B FH, HiIE LG TR MKN-4520 I3 58 5H 5 50 o, FAuh] T Ak L5 1% 25 4 ML 4n IR B
#4INF-xBi@ %, T#ANF-kB P65 . Bcl-2% &, Liflcasepase-3. Bax&aH %,

KR LM ; MKN-45%00; 3§5h; A

- B -

mESHES. R7352 XEMRIDED. A

il

0 35|

98— P A SR FE A8 I8 A vy ) o
i, IR, TEC 2950 00044 H
FEREOR B, AT E720 000 AFETS. H
P IRIT T X FEN T AR IR JE40IT, HE
BTG R BFERRRE, T YA IRE

s B 2017-04-27; fEEIHE]: 2017-08-09

EZBGL: 1. 121000 4500, 45 EH K 3R A S
Be; 2.121000 450, 480 BEAF K S 0B % — B IR E L AH

BIS1EE . F#E ¥, B-mail: angel gly@163.com

EEE: BT (1990-) &, MLk, TERF
o 25 AT B R A AR 69 BF R

AR, WL, HrdvuEaynt g —eEk
k.

422 Bk (hyperoside, Hyp ) J@ 825 1b&
Yy, XA 2R 3-0-B- LB, 2Bt ax 228k
FEEERSY, BAPUAMA . PiR . hunesEE
Pl BTGP SEAF R [ N AMIFIE R P4 2B L
EEETIES) RN N S R e ON S BT
LA m e A R T ok sE B A Y, {E X Hyp
bt A R D . AR BEIR T HypX) B
FEMKN-A5 41O PRAERSMETE . P8 T 5% 0 S AL
i, PE— 2 Hyp RSB RIVE



AYRBRG S8 3201 7455444525128 Cancer Res Prev Treat,2017,Vol.44,No.12

* 793 -

1 #MR5HEE
1.1 SEgepbkt

AMKN-45 8 A bk ( AR R A i ot
Pty ) . DMEME; W . Ba4-1miE ( 35[E Gibeo
vEl) . Hyp (BRUHERKAERIELAF) . MTT
( £[ESigma/Aw] ) . Annexin V-FITC/PIXN L4
Mg Tl & (£ EBDAF ) . NF-xB P65, cas-
pase-3. Bax., Bel-2pifk ( JZ[EAbcam /4] ) .
1.2 ks

HFEMKN-45 15 92 41 bR T 10% R4 13
100 pg/ml75 55 2 /55 8 Z APTH A0 pg/mIAH
YR BEEDMEME TR Y, T37°C . 5%CO.f
AR G SRA hEE, EAIERE AL, B2~3K
T R— U AL A 1 AR AL
1.3 MTTEEAGI Hyp X MKN-45 241 i 14 58 1) 52 i)

OB K AMKN-45 41 i 27200 pl, 4>
AL LI 104 R T o6 LA, 4NMikEF%24 h
JGIMAZ Y, S84 . Hyp (12.5, 25, 50,
100, 200 pg/ml) YEFH TMKN-45401, XtHEZH K
ANIngsy ., BHAFERSNESL, NZyIE a0 3R
24F148 h, FfJEEFFLINAMTT 20 pl, GCARGFEA
GRedigia h, WFEREIRME, BRALAN1S0 pl —HJEE
i (DMSO) , #EIRTF10 min, LIRSS F 7850
Al FEEARIY (490 nm ) J5E &FLIWRSEEEOD
B, A AMRIETER, HEHIrLE L,
14 iU LA I Hy p X MK N-45 241 i i 0 520

A CEXT REAH ) 2625 . 50, 100 pg/ml Hyp
AbFE48 hJF IMKN-45411i, Fld PBSYE L AN fiE2
W, T0%¥% CFEREE I BT mlg$ 2 40 i B
(P A M BE R 5%10°/ml ) , 4351150 mg/ml
RNaseA FIPIZL , 37°CIEE 30 min, AR5 EiRz
YA T T 91 53T o
1.5 G ARG I Hy p X MK N-45 4t i 11 5200

K Annexin V-FITC/PURL L 2 K6 41 i it 3 7=
R,y ERT R ANZE25 . 50, 100 pg/ml Hyp
YEF48 hi)MKN-452i1if1, JIEEAN % R, Heisa i
AEFRANA . PBSTRANAM2UK ; URAES <1044,
A500 pl Bingding Bufferf 24 fi; Z351AS ul
Annexin V-FITCFIPIZ IR ARG 215 min,
FELASCREIN, A3 B T
1.6 Western blotiZ: A MINF-xB P65, caspase-3.
Bcl-2 . BaxiE /K-

DIVERER25. 50, 100 pg/mlfHyp43ilib 3
A48 h, REEH LS UCEAE (>5%10°%ml)
BTk E; RIPAIFRZYHREN, BCAEME R,

EERSE, TBSTYERR, S%/BLARAWhE A1 highn—4t
4CHFE A, TBSTEME3K, AHIKS min, JIA
TP, BIRRES2 h, B KGER, (1 Image-J3K
AT E A T A KA K (R
1.7 GEiteErik

K HHSPSS 1905 i A T H K 3Ry 22500, 558w
ZERD) (x+s) TR, P<0.05NESALITEE L,

2 B
2.1 AN[AMFEEHyp/E A % B 9 4 I MK N -4 538 58
A0

VEFIARIRIES ], Bl 25 90 v BE A 38, Hyp X
MEKN-452 Jifd A= A< il 738458 . (R Hyp (12.5
ng/ml) VEI40MI24 7148 hf5, SXTHBAML, 2%
SIS EE X (P=0.178, P=0.135), 25. 50,
100, 200 pg/ml Hyps3 5I1E 4247148 hf5,
E X RRAIAR L, M 22 S A Gt E X
(P=0.000) , DLEIL,

150
-o- 24h
9 -& 48h
= 100
z
=
5 50
o
0 T T T T 1
0 50 100 150 200 250

Hyperoside(pg/ml)
*: P<0.05, #: P<0.01, compared with the same concentration of
hyperoside; b: P<0.01, compared with control group
E1 FREKEHypfE R A E A E 5 X MKN-4520 f 14 58 5
HIS2 0
Figurel Proliferation of gastric cancer cells MKN-45
treated with hyperoside at various concentrations for 24
and 48h
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Figure2 Cell cycle of gastric cancer cells MKN-45 treated
with hyperoside at various concentrations after 48h in vitro
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Figure4 Expressions of NF-xB P65, casepase-3, Bax
and Bcl-2 protein treated with hyperoside at various
concentrations after 48h
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Figure3 Apoptosis of gastric cancer cells MKN-45 treated with hyperoside at various concentrations after 48h in vitro



AYRBRG S8 HE201 755444525128 Cancer Res Prev Treat,2017,Vol.44,No.12

* 795 ¢

AL St 0 1 Pl B s 1) 388 A R A L T, AR T
RER, HEMMMKN-452—F He 5 4 2 Mk ik
M5, Bel-2FKE MR KAZL, RET-H
FIBaxF ik, PiifT - FABcl-2KIAREMK, R
W, 0UE T S 2Bk bTRE R

R F«B (NF-«B) J&—Fl HA ZF RN
ST, SRR K R E L HEL, NFxBSY
AR AL AR 2 72, R RS T .
B R R AN A T RS RN R 0 T Y
VERY, il m R A i & kBRI AR, (7 5 (YN -
kBIE A A% 2 28 HAZ R s, AL HENF-xB
AR R %, WD HICE AR, AT
T2 %2 2 2438 e AL DR R 5, e Jim 22 4% i vl 4t
[E] 347G caspase-3, [, caspase-3AHs 2 4 k4
REPAT- 09 FEHE . caspase-31F A AR I B o 2
H LT A, NF-«BAHLRE B2 il caspase-3 (175
1k, Ml caspase-3 FiiF— R AN N, Fe i
H R A A T B, KR SCERE R, PHB
NF-w Bl % n] 4151 B 58 40 it o e 35 S T,
e R M USRS AN A A ST AN
UL T 4 P S 2 A RN F -« B 538 B S S2 ., i
JUAE, LivZ"WF5E 8RN, 42t nl i s 0 HINF-
kBif %, b iHcaspase-3{¢ 2kt B A AP T .
L% B, 4 22 MeHrm sl PO NF-«BId i, il
[ R 4 U PANC-1 FIBXPC-3 (13858, F4e L
To. ZAERT, E4ES R, B R A hNF-
kB POSHE (AN FA W i TR, Bl St
FREERYIGIN, POSEE ARSI BN, HItP65HE
FIR BT B I o8 o A o A5 AN
MPAT- 25 R BN, 422 vl REiE o BHISTNF -« B3
%, MHINF-xB P65 1L, | iflcaspase-3,
PEUEANL IR TG 5%, (HHARBLBINF-«B{5 51 # Y
I R T iE—2 52

25 R, RAMEFEMKN-45 B s A bk 2 4
Ly BT IXFIOR A B2 S RIE S 2R 57, I
FRAN RN P T, MU AT RE S H R HINE-
kBl [ S JHHE Bel- 2R iR B 17635, T JANF-xB P65
NBcl-27511, Fiflcasepase-3 X BaxtE [ 14 5, AT
VLA 4 ZZ Bk AT BEACON BT S AR L A T S 367 B o
HIZ58, SR BIBIFTE A0 A 4 2 R AEAR NI 343
e B AN A TG, XA TR R T I — 2 s S K
I R FERIGUE , AR FEAAFAEA K, BRI
BUHITEAREIEEZR, NI R FHER BE BTG T ) %o

SE

[1] Katona BW, Rustgi AK. Gastric Cancer Genomics: Advances and
Future Directions[J]. Cell Mol Gastroenterol Hepatol, 2017, 3(2):
211-7.

[2] Yang B, Yang Q, Yang X, et al. Hyperoside protects human

(3]

[4]

(5]

(6]

(71

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

primary melanocytes against H,O,-induced oxidative damage[J].
Mol Med Rep, 2016, 13(6): 4613-9.
PRIEHE, WREIVRE. 4 22 Wk TTHe Mo A0 e 8 15 VR FH R i ek e
[J]. BE22ZE3A, 2014, 20(11): 1979-81. [Dai PP, Chen JQ. Research
progress of anti-tumor effects and immunomodulatory effects of
hyperoside[J]. Yi Xue Zong Shu, 2014, 20(11): 1979-81.]
Zhang YS, Shen Q, Li J. Traditional Chinese medicine targeting
apoptotic mechanisms for esophageal cancer therapy[J]. Acta
Pharmacol Sin, 2016, 37(3): 295-302.
Misra A, Rai S, Misra D. Functional role of apoptosis in oral
diseases: An update[J]. J Oral Maxillofac Pathol, 2016, 20(3):
491-6.
PN, Loete, DL, 55, G 22BIT RSN TS S VR T AL
HIAFFEL]. IR RZS 2 510977, 2014, 19(9): 979-83. [Sun
SH, Jiang RH, Zhu HY, et al. Hyperoside anti gastric cancer in
vitro and its mechasim[J]. Zhongguo Lin Chuang Yao Li Xue Yu
Zhi Liao Xue, 2014, 19(9): 979-83.]
Zhang N, Ying MD, Wu YP, et al. Hyperoside, a flavonoid
compound, inhibits proliferation and stimulates osteogenic
differentiation of human osteosarcoma cells[J]. PLoS One, 2014,
9(7): €98973.
Korsmeyer SJ. Bcel-2 initiates a new category of oncogenes:
regulators of cell death[J]. Blood, 1992, 80(4): 879-86.
Ashkenazi A, Fairbrother WJ, Leverson JD, et al. From basic
apoptosis discoveries to advanced selective BCL-2 family
inhibitors[J]. Nat Rev Drug Discov, 2017, 16(4): 273-84.
Cheng H, Wang X, Li T, et al. Bcl-2 expression and patient
survival in gastric cancer: a systematic review of the literature
with meta-analysis[J]. Med Oncol, 2015, 32(1): 389.
Boukes GJ, van de Venter M. The apoptotic and autophagic
properties of two natural occurring prodrugs, hyperoside and
hypoxoside, against pancreatic cancer cell lines[J]. Biomed
Pharmacother, 2016, 83: 617-26.
Sen R, Baltimore D. Multiple nuclear factors interact with the
immunoglobulin enhancer sequences[J]. Cell, 1986, 4646(55):
705-16.
Li L, Aggarwal BB, Shishodia S, ef al. Nuclear factor-kappaB and
IkappaB kinase are constitutively active in human pancreatic cells,
and their down-regulation by curcumin (diferuloylmethane) is
associated with the suppression of proliferation and the induction
of apoptosis[J]. Cancer, 2004, 101(10): 2351-62.
Dai C, Li B, Zhou Y, ef al. Curcumin attenuates quinocetone
induced apoptosis and inflammation via the opposite modulation
of Nrf2/HO-1 and NF-kB pathway in human hepatocyte L02
cells[J]. Food Chem Toxicol, 2016, 95: 52-63.
Lee DH, Nam YJ, Lee CS. Quercetin-3-O-(2"-galloyl)-a-L-
rhamnopyranoside attenuates cholesterol oxidation product-
induced apoptosis by suppressing NF-kB-mediated cell death
process in differentiated PC12 cells[J]. Naunyn Schmiedebergs
Arch Pharmacol, 2015, 388(8): 869-81.
Ou HC, Chou FP, Sheu WH, et al. Protective effects of magnolol
against oxidized LDL-induced apoptosis in endothelial cells[J].
Arch Toxicol, 2007, 81(6): 421-32.
Liu YH, Liu GH, Mei JJ, et al. The preventive effects of
hyperoside on lung cancer in vitro by inducing apoptosis and
inhibiting proliferation through Caspase-3 and P53 signaling
pathway[J]. Biomed Pharmacother, 2016, 83: 381-91.
LiY, Wang Y, Li L, e al. Hyperoside induces apoptosis and
inhibits growth in pancreatic cancer via Bcl-2 family and NF-xB
signaling pathway both in vitro and in vivo[J]. Tumour Biol, 2016,
37(6): 7345-55.
F4E, PR, AU NH SR HT ZE T NF-KappaB il
c-mycH F HIRIN S R X [T]. MR BHATTE, 2002, 29(4): 285-7.
[Wang W, Luo HS, Yu BP Expression of NF-KappaB and c-myc
protein in gastric carcinogenesis[J]. Zhong Liu Fang Zhi Yan Jiu,
2002, 29(4): 285-7. ]

[4mig: xzX; K3 FEA]



