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Abstract

¢ AIM: To investigate the role of endoplasmic reticulum
stress (ERS) in oxidized low-density lipoprotein (OxLDL)
induced retinal pigment epithelium (RPE) cells apoptosis.
e METHODS:. The human RPE cell line ARPE19 was
cultured in low glucose DMEM medium with 10% fetal
bovine serum. Experiments were divided into three
groups: control group (normal cultured ARPE19), OxLDL
group (with 5, 10, 25, 50, 100pg/mL of OxLDL), and LDL
group (with 5, 10, 25, 50, 100pg/mL of OxLDL) and
cultured 24h. The CCKS kit ( Cell Counting Kit-8) was used
to detect cell activity, the flow cytometry was used to
detect the percentage of apoptosis and the Western
blotting was used to detect the expression of ERS-related
proteins and apoptosis - related enzymes. The confocal
microscope was used to observe the phagocytosis of Dil-
labeled OxLDL (Dil-OxLDL) in RPE cells.

e RESULTS: The results of CCK8 showed that when
compared with control group, with cell viability of (100+
5.637)%, different concentrations (5, 10, 25, 50, 100 ug/mL)
of OxLDL could change cell viability significantly (F=



Int Eye Sci, Vol.20, No.10 Oct. 2020 http .//ies.ijo.cn
Tel.029-82245172 85263940 Email .1J0.2000@ 163.com

41.20, P<0.05), and cell viability of each group was
(105.298+9.395)% ., (97.106+5.417 )%, (77.015+4.055) %,
(67.613+3.853)% and (43.872+9.532)%; However, the
same concentrations (5, 10, 25, 50, 100 ug/mL) of LDL
treatment had no influence on cell viability (P>0.05), and
the cell viability changes were (97.55+£6.217)%, (99.640+
3.586)%, (90.495+2.786) %, (83.552+9.171)% and (90.910+
1.429) % respectively. Flow cytometry results showed that
OxLDL with concentrations higher than 25ug/mL could
induce apoptosis apparently. The apoptosis rates of the
blank group, the OxLDL (25ug/mL) group, and the LDL
(25ug/mL) group were (5.271+£0.519)%, (41.23+1.686)%
and (13.07 +2.579)% respectively, and the differences
among them were statistically significant ( F= 329.8, P<
0.01); The Western blotting results showed that the
expression levels of ERS-related proteins and apoptosis-
related enzymes in the OxLDL (25ug/mL) group were
significantly higher than those in the control group and
the LDL group ( Caspase-12. F=50.53, P<0.05; GRP78; F=
55.60, P<0.05;CHOP.F=38.22, P<0.05;XBP-1;F=53.94, P<
0.05; ATF6. F=20.01, P<0.05), while there was no
difference between the control group and the LDL group
(P>0.05).

* CONCLUSION: ERS is involved in the apoptosis of RPE
cells induced by OxLDL, and regulating ERS may achieve
the purpose of inhibiting RPE cell apoptosis and thus
treating RPE apoptosis-related diseases.
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Pk /NEIR B-actin PR (CST, ) Hii CHOP Hifhk
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SDS-PAGE #E e il & (| =K, E) (ECL M#Uk
FCIRY (PUIEA, ) . FEAER T CO 3746 ( i
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SEAREFRILH MR IR (2) OXLDL 41 5e e g2 5P I A
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SEa s 95 B i AR [V FE (5,10,25 .50, 100pg/mL)
LDL, ARYEFRAIRII I vk Akl 85 3% 24h JE L0
Jifd, 5% FH CCK8 3T OxLDL X 40 IE S 05 442 40
J 3% 3 LA E (optical density, OD) fH i 1E % Xf B4
OD HM A 7 bR, AR A TEZ (%) = [ (As-
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il 5 FRHE CCKS VI, N E 25 s Ab . 28 FILIOB B (&
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1.2.4 Annexin V-FITC/PI U ERNMAMBT R
P SCHRIRIE T R 25pe/mL (9 OxLDL 4b ¥ A RPE 41
Ji 24h 5 S SE A R T SO0 EAEZE M, 55 Annexin
V-FITC FI PI £ SpL ZiR#EOEIEE 15min, 285 R i
20 2 A% ( Becton—Dickinson, 3 [ ) 23 Hr il < 40 i U - 3K .
YL E AR TR (% ) = BIIPH T2 (Annexin V+/P1-) +
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B452H 2K 114 SDS - PAGE #E i L ¥k 43 B )5 % 7 31|
PVDF i [ 500 Wik )5 In A —3i /b BRIR Caspase—12
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L HRP AR L FHi e 1eC W E IR T 2h, PR -
WZEYLL ECL KICIEY) B , AL 2% & e AR AL (52
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0.05), L3 1,& 4,
3itit

ARMD J2 400 [ 5 88 B [X (1) — P2 PR IR AT AR, 7211
IR EFBS ATV (SRR AR ME (2 sl i AL )
P, Hoh M ARMD 5 85312956 61 19 80% LA I, H: 3 B4y
AF 2 FL 3 DY 38 BODE (drusen) BYIE A . RPE 40 @ A9 A8 4 38T
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AR T ERS £ %A PERK-eLF2-ATF4-CHOP |
IRE1-XBP1 fll ATF6 =FfhZ A (FS5@mHS S, Hh)Ew
g F BN MBS, B GRP78, T3S hin
THEARFTSMGES B PERK A IS8 T
elF2a MBERR AL, KA T A 11 o1 B 335 2, DT 66 Py I 1)



Int Eye Sci, Vol.20, No.10 Oct. 2020
Tel.029-82245172 85263940 Email .1J0.2000@ 163.com

http.//ies.ijo.cn

A it B 41 OxLDL#L LDL4l B
0% o Q2 10t o 2 ot o 50
1.06% ) 4.82% 581% 34.3% 179% - 10.9% a,c
‘\ . ., 40- I
E?/ 30_
o é 20 a
10+
a3
1 %} 4 OxLDL#H LDLZH
. >
Annexin V-FITC
3 mAMEREMENSEAMBBTE A QAT RE ;B AR TR 5K P<0. 05 vs XTHRZ ;°P<0. 05 vs LDL 4,
A AEE4L OxLDL4L LDL4]
CHOP = - - B W4 OxLDL4L  LDLAL C A4l OxLDL4L  LDL4L

GRP78

N
-

pacin (- — S

Caspase-12

4 Western blotting ¥l ERS X EBRIZER A KHMM T CHOP GRP78 il Caspase— 12 & [1 K A 45

XBP-1 HHFRIKEUR  C. A AL ATF6 S HFRIRER

xeP-1 s . -

o s D —
Prin d— - —

;B:%@Eéﬁiﬁ@d—'

%1 #%&#Brh CHOP GRP78, Caspase—12 XBP-1 #1 ATF6 EARILIE R xx£s
20 41 Caspase—12 GRP78 CHOP XBP-1 ATF6
Xif B A 0.403+0. 014 0. 427+0. 058 0.575+0. 073 0.538+0. 072 0. 778+0. 105
OxLDL #H 1.06820. 114" 1.035£0. 111 1.016+0. 097" 1. 1250. 121" 1.281+0. 137"
LDL £ 0. 625x0. 084 0. 851+0. 009° 0. 867+0. 033" 1. 1900. 042° 0. 902+0. 032
F 50. 53 55. 60 38.22 53.94 20.01
P <0.05 <0.05 <0.05 <0.05 <0. 05

TE . *P<0. 05 s % HE41;°P<0. 05 vs LDL 41,

MEF i, [HFFELE ERS 22300 PERK 8 % 19 T
[AF CHOP , S r-fnger= ="

PITEAWFFEUESE OxLDL F3E i #7% ERK-Bax/Bel-2
{553 % 8 RPE 41 127 (L ERS 252 5 A WL
SCHR i 38 . A BF 58 45 2R BOR, W R T 25ug/mL 1Y
OxLDL /& J1 T RPE 41 m] 5 A0 15 1 Ak, 3k — 20l
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