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Effects of oleuropein on the vitality and apoptosis of HPV positive cervical cancer cells by regulating the
Notch/Hes-1 signaling pathway

LIU Xiaotong, WEI Qixue, WANG Lan ( Department of Gynecologic Oncology, Shengjing Hospital ,
Affiliated Hospital of China Medical University s Shenyang 110000 ,China)

Objective  To investigate the effect of oleuropein (OLE) on the vitality and apoptosis of human
papillomavirus (HPV) positive cervical cancer cells and its regulatory mechanism on the Notch/Hes-1 signaling pathway.

Methods Human cervical cancer cells HelLa229 were randomly separated into Hel.a229 group, OLE low concentration
group (OLE-L group) ,OL medium concentration group (OLE-M group) , OL high concentration group (OLE-H group) .
and OL-H-+ Notch activator (Jaggedl) group (OLE-H-Jaggedl group) ; Using CCK-8 method and cloning plate to detect
the survival rate and number of clones of cels in each group; Using Transwell experiment to detect the migration of cells in
each group;Using MTT colorimetric method to determine the cell viability of each group; Using flow cytometry to detect
the apoptosis of cells in each group; Using western blot to detect the expression levels of Notch/Hes-1 signaling pathway
related proteins of cells in each group. Results Compared with the Hel.a229 group, the cell survival rate (79. 88 +
3.21,63.1242.62,50.91+2.07),clone number (161, 99+7, 11,131. 4745, 41,97. 09+ 4. 66) , cell migration number
(86.5343.17,62.92+2.66,51.38+2.17),cell viability (0. 66 £0. 05,0. 5040. 04,0. 31 +0. 02),and Notch (0. 86 &
0.07,0.64=0.05,0.5040.04) and Hes-1 (0.78+0.06,0.61£0.05,0.4340.03) protein expression levels in the OLE-
L group, OLE-M group,and OLE-H group decreased (P<C0. 05) . while the cell apoptosis rate increased (26,742, 97,
44,124+4.11,59. 0445.82) (P<C0. 05) ;the addition of Jaggedl reversed the effects of high concentration of OLE on
indicators such as proliferation and apoptosis of HelLa229 cells,and the expression levels of Notch and Hes-1 proteins in
the cells increased (P <C0. 05).  Conclusion OLE can inhibit the activity of HPV positive cervical cancer cells and
promote their apoptosis, which may be related to the inhibition of the Notch/Hes-1 signaling pathway.
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Table 1 Survival rate and number of clone formation
in each group of cells

451 YA A 15 R (20 e BB (1)

Group Cell survival rate No. of clones
HeLa229 2 97.92+4.88 192. 6648, 72
OLE—L 41 79.8843.21" 161.9947.11"
OLE—M #{ 63.12+2.62" 7 131.4745.41"F
OLE—H 4 50.9142.07"7 97.09+4.66"*

OLE—H+Jaggedl 41 86,8844, 46" 2 182.8348.107%

.5 HelLa229 448,  P<<0.05; 5 OLE—L @A t." P<<
0.05;5 OLE—H #HAf1L,~ P<<0. 05,

B 1 SHMMETIERKES
Fig. 1 Cloning ability of each group of cells

2 OLE 3t HeLa229 ART R 6E B =20
OLE-L #H.OLE-M @ #l OLE-H £H 41 il 1F % 41
B %k /> T HeLa229 41 (P << 0. 05), M OLE-H +

Jaggedl AN E B AN I L £ F OLE-H 4 (P <
0.05), WL 2 Fizk 2,

* 2 KB HeLa229 AMTEBH=E(n=5,xts)
Table 2 Migration quantity of HeLa229 cells in each group
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Group No. of migrating cells
Hel.a229 41 121. 7345, 22
OLE-L 41 86.53+3.17"
OLE-M 4 62.92+2.66" 7
OLE-H 41 51.38+2.17°7

OLE-H- Jaggedl 4 104.5944, 71" %4
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Fig. 2 Transwell experiment to detect the migration
of HeLa229 cells in each group
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Hela229 24 (P <0. 05), 1fi OLE-H -+ Jaggedl 41 OD
i/ T OLE-H 44 (P<C0.05), WL 3.

% 3 OLE %f HeLa229 4 ff1i&E HM R (n=5,x£s)
Table 3 Effect of OLE on the viability of HeLa229 cells
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Group OD value
Hela229 41 0.87+0.07
OLE-L 4 0.66+0.05"
OLE-M 41 0.50£0.04" 7
OLE-H 41 0.314£0.02" 7
OLE-H Jaggedl 41 0.72-40.06" 4
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Table 4 Apoptosis rates of HeLa229 cells in each group

28 51 i T2 (%)

Group Cell apoptosis rate( %)
Hel.a229 41 5.33+0.41
OLE-L 4 26.7442.97"
OLE-M 41 44,124,117 7
OLE-H 4 59.04+5.82" 7

OLE-H+ Jaggedl # 10.6241.05%%

7.5 Hela229 41#i Lk, " P<C0.05;5 OLE—L 4, P<
0.05;5 OLE—H 4l 1k ,~ P<C0. 05,
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Fig.3 Flow cytometry detection of Hel.a229 cell apoptosis
in each group
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Fig.4 Expression bands of Notch/Hes-1 signaling pathwayrelated
proteins in HeLa229 cells of each group
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Table 5 Expression levels of Notch/Hes-1 signaling pathway
related proteins in HeLa229 cells of each group

éjioiup Notch Hes—1
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H:5 Hela229 A, P<<0.05; 5 OLE—L #M,” P<

0.05;5 OLE—H M Ik.> P<C0. 05,
i

B U W LAY A RS R 2 — Hoh HPV
TR TE R b B AN M 0% Ak b R 4 s AR R
A HPV FHPE i 8 30 5 B T R S b R A B
ST IR S AR B SR 1 & A R AR 1 A i g
FECON, R Tk HPVOPE YRR SR A A T R 2
WHEAEEE YL, OLE &K tkfm Ay, £
BEAFAE T MO | R 0 Y RIS R DA K ) AR i
T MEHESE R L OLE 454 th 17 76 55 & 36, [ 1
HA YRR AIE N ARG WA 7.0 O 5

LA LU EBE I BENS R B PR BT ER R R A
BIFRCRDT e Ah, OLE 38 8 % 3 5 98 4% Wnt/B-
catenin S5 {5 5 & T B A0 1 0P SR L TE B0 SO
Jifr g 55 1) & A B 2 R L B M P AR YL O B
Wl S0 B BF 9T 45 R B R, OLE fig 4% 38 i 40 1
ERK1/2 {5 5 % 11 % 2L Bt 95 40 i 33 7 6 3] 58 20 1 410
WVER . BT, AR T OLE XF HPV e
HUE AN M 4 5 XA T AL, SR BN B E
OLE ¥ & B3 K, HeLa229 41 il 09 4275 2 . 5a b5 e
TEASHCE ANME TG 7 2 2 M B A T Al U TR T
I EE R B, OLE REWE 30 ] Hela229 20 i 34 5
A LR T I S 1 K AR R R R A B 0 AR
Mo MitE—2 TR OLE B9 HAKVE HHLEI A8 BF 75 4
ZEHRSE T Notch/Hes-1 {5 53 X HelLa229 41 il 7
PEEEHLE

Notch/Hes-1 15 % i & #% iE 52 2 552 W 7 .0 1L
B SR AT MR AR 2 R R 1 R A IR R i
R H o R e R A AN B L O T A Sk S R
PRI 0 R L 25 W i T 4] R e A A TR R T
i P R R B AR T AR EFs R, OLE-L
21 .OLE-M 401 f1 OLE-H 4140l b Notch,Hes-1 &
Tk K FE KT Hela229 4. 42 725 OLE fig 1% %I
Notch/Hes-1 5 5 # & 20 HA1EH . 55 AR AE
kB OLE &b # ) JE i B Jn T Noteh 3 i 7
Jaggedl .45 5 B 7~ , Jaggedl BN A 48 il H Notch.
Hes-1 % [R5 K P I  IF Hai5e 7 mk B OLE Xf
Hela229 41 i 458 0 T- 548 AR 2 . X R B OLE
] HE W iF 0 il Notch/Hes-1 {5 5 i % & 7 i
Hela229 40l (%) 34 58 K 36 1, 5 4 78 H 08 1~ 3k i X
HPV BH & S 0 & 4E )k Je i #1304 H . Lian
SRS 45 SR R, R R SR 40 I Notehl
Fl Hes-1 193 3K /K °F- 8 6% 100 1] ‘77 250 95 200 i 1) 38 5 K2
A E 1. S A IT 45 R —5

Z5 [Tk, OLE 7] figi@ it # i Notch/Hes-1 {55
i ORI HelLa229 40 MG J1 -2 ok PR 1. AHfF
0 HPV BB S50 R 7 42 4 T8 80 A5, (AA B
FALHEIT T OLE T Notch/Hes-1 X — 415 5 i %
X Hela229 28 Ml i) & 45 4E 1 i e W] e A 7R 15 5
T [ 1 I AL DR A S S A SR h i — 2P SR

(5% 3]

[1] Sung H,Ferlay J,Siegel RL,et al. Global Cancer Statistics 2020 ;

GLOBOCAN estimates of incidence and mortality worldwide for

36 cancers in 185 countries[ J]. CA Cancer J Clin,2021,71(3):

209-249.
(2] RS RF MROE. BRI S5 B BRI PV R % D1 R

B RN S T T 23K 0], b [ R 2 2 7 L 2022, 30



TR R R E M F R E 0T H 10 BT
Journal of Pathogen Biology Jul. 2024, Vol.19,No. 7

(3]

(4]

[6]

L7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

(2):424-429.
Smith ES,Moon AS,Ohanlon R.et al. Radical trachelectomy for
the treatment of early-stage cervical cancer:a systematic review
[J]. Obstet Gynecol,2020,136(3) :533-542.
Nitecki R, Ramirez PT, Frumovitz M, et al. Survival after
minimally invasive vs open radical hysterectomy for early-stage
cervical cancer:a systematic review and meta-analysis[J]. JAMA
Oncol,2020,6(7):1019-1027.
REAR WK IR %, miRNA199, miR-127 7£ HPV & 4e gy
BURMLT AR K R XLI] A E A R K 42 75, 2021, 22
(5):512-513.
LT S I, T SO A RHORS R R i P R R RO LR
T A 0 O B P AR RTLT DL vl e B 8 2 A AL 2022, 38 (16D
1940-1945.

Lu HY, Zhu JS, Xie J, et al. Hydroxytyrosol and oleuropein
inhibit migration and invasion via induction of autophagyin ER-
positive breast cancer cell lines (MCF7 and T47D) [J]. Nutr
Cancer,2021,73(2) :350-360.
Lu HY, Zhu JS, Zhang Z, et al. Hydroxytyrosol and oleuropein
inhibit migration and invasion of MDA-MB-231 triple negative
breast cancer cell via induction of autophagy[]J]. Anticancer
Agents Med Chem,2019,19(16):1983-1990.
2R PNV Y IR, BORE T A 1 cireMBOAT2/miR-106a-5p {5
53 R A T P R AN CAL27 HEBE AR TS AL L], PR B
2£,2022,34(11) :1588-1594.

Katoh M, Katoh M. Precision medicine for human cancers with
Notch signaling dysregulation (Review) [J]. Int J Mol Med,
2020,45(2):279-297.

ik 8 R IEMH, TOMGE, 4. = B 82 1 8 iE Notch3/Hes-1/
p27Kipl {7 5 3 i 10 1l 1 44 it 3l Jok v A Bl it 4 T A L) .
o[ F A B 2% A, 2022, 38(2) 1 209-214.
Shen Q.,Reedijk M. Notch signaling and the breast cancer micro
environment[ J]. Adv Exp Med Biol,2021,1287(30) :183-200.
Xing C,Xu L, Yao Y. Beneficial role of oleuropein in sepsis-
induced myocardial injury. Possible Involvement of GSK-33/NF-
kB pathway[J]. Acta Cir Bras,2021,36(1):1-10.

Luo Y, Yu X, Zhao P, et al. Effects of resveratrol on tight

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

junction proteins and the Notchl Pathway in an HT-29 cell
model of inflammation induced by lipopolysaccharide [ ] J.
Inflammation,2022,45(6) :2449-2464.

Wr— BRI ARG, HPV ' B8 420D miR-34b 133K
KV e e R = LT f)FMt‘HM;@E%, 2021,29 (19) ; 3448~
3452.

P R R IR II e, 4. IV miR-18a, miR-485-5p X} HPV

B S S0 B2 B ()], A 2Bl B2, 2023, 21(2) £ 263-
266.

Zheng SJ, Huang KL, Tong T. Efficacy and mechanisms of
oleuropein in mitigating diabetes and diabetes complications[ ] ].
J Agric Food Chem,2021.69(22) :6145-6155.

Nediani C, Ruzzolini J, Romani A,et al. Oleuropein,a bioactive

compound from oleaeuropaea 1, as a potential preventive and

therapeutic agent in non-communicable diseases [ ] ].
Antioxidants (Basel),2019,8(12):578-579.
FEAE0 AL OB MO o B AT T R miR-720 0 4 B S A0 i b

iﬁﬁiﬁ?%ﬁ'{}ﬁtﬂﬁﬂﬁt[ﬂ. [ I IR
(15):1778-1881.
T A A AR ER L AR MOBE Y 1 2 Wt/ B-catenin {7 558
PR R T SO SR AE R MIEMNL ] TEERKEFER,
2020,42(9) :18-22.

Zhang S, Cui Z. MicroRNA-34b-5p inhibits proliferation,

PR 24 H 2% = 7K. 2022, 38

stemness, migration and invasion of retinoblastoma cells via
Notch signaling[J]. Exp Ther Med,2021,21(3) :255-256.

Reichrath J, Reichrath S. Notch signaling in prevention and
therapy: fighting cancer with a two-sided sword[J]. Adv Exp
Med Biol,2021,1287(25) :1-7.
Cheng JW, Duan LX,Yu Y,et al. Bone marrow mesenchymal
stem cells promote prostate cancer cell stemness via cell-cell
contact to activate the Jaggedl/Notchl pathway[J]. Cell Biosci,
2021,11(1) .87-88.

Lian H, Hui Y, Xiao PT., et al. Baicalein suppresses the
proliferation of human cervical cancer cells via Notch 1/Hes
signaling pathway[J]. J Cancer Res Ther, 2019, 15 (6):1216-
1220.

[ EHEY 2024-01-29 [EEAHY 2024-04-10

YOS 0SS0 0000000000000 0000000000000 000000000000 000000000

(E3% 778 30)

[17]

[18]

[19]

Xu J, Wang P, Li Z, et al. IRF3-binding IncRNA-ISIR

strengthens interferon production in viral infection and
autoinflammation[ J]. Cell Rep.2021,37(5):109926.

Meischel T, Fritzlar S, Villalon-Letelier F,et al. IFITM proteins
that restrict the early stages of respiratory virus infection do
not influence late-stage replication[ J]. ] Virol,2021,95(20) :
e0083721.

Buccini DF, Roriz BC, Rodrigues JM, et al. Antimicrobial
peptides could antagonize uncontrolled inflammation via Toll-

like 4 receptor [ J]. Front Bioeng Biotechnol, 2022, 10:

1037147.

[20] Guan W,Xu DW, Yang SG,et al.

[21]

Observation of intestinal flora
diversity with the parasites infection process in a nonlethal
malaria model of BALB/c mice induced by Plasmodium yoelii
17XNL strain[ J]. Decod Infect Transm,2023,1:100004.

Zhou X, Wang W, Cui F,et al. Extracellular vesicles derived {from

Echinococcus granulosus hydatid cyst fluid from patients:

isolation,characterization and evaluation of immunomodulatory

functions on T cells[ J]. Int J Parasitol,2019,49(13-14):1029-

1037.

[ B#AY 2024-02-04 [fEE BHEA1 2024-04-26



	2024-07

