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Abstract

e AIM: To investigate the potential toxic effects of
paclitaxel ( PTX) on the proliferation, apoptosis, cell
cycle, morphology, and blood -retinal barrier (BRB) of
human retinal pigment epithelial cells (ARPE-19).

e METHODS: ARPE -19 cells were cultured in vitro and
divided into two groups: Control group ( Control) and
drug plus group (PTX). ARPE-19 cells were treated with
different concentrations of PTX (0.005, 0.05, 0.5, 5mg/L)
for a certain period of time (12, 24, 36, 48, 72h), and
CCK8 assay and flow cytometry were used to detect the
effects of drug on proliferation and apoptosis of ARPE-19
cells at different concentrations and time points. The same
time, the cell cycle was detected by flow cytometry.
Morphological changes of cells were observed by
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immunofluorescence. Expressions of apoptosis - related
proteins and barrier function - related proteins were
detected by Western blot. The effect of the drug on the
cell barrier was measured by measuring the transepithelial
resistance of the cells.

e RESULTS. PTX reduced the proliferation ability of
ARPE- 19 cells. After 36h of treatment with low
concentration of 0.005mg/L paclitaxel, cell proliferation
began to be affected. At the same time, PTX accelerated
cell apoptosis was dependent on drug concentration and
time. Flow cytometry showed that the cells were arrested
in the G2- M phase. In addition, PTX causes significant
morphological changes in cells, with
fusiform or irregular. In the PTX group, the number of
cells decreased and the cell shape tended to be round.
PTX affected retinal barrier function, and the
transepithelial resistance significantly
decreased after treatment, and the expression of tight
junction proteins ZO -1 and Occludin were significantly
decreased compared with the control group ( P<0.05). The
expression levels of Cleaved - caspase - 3 and Bax were
significantly increased compared with the control group,
while the expression levels of Bcl -2 were significantly
decreased ( P < 0.05) and was dependent on drug
concentration and time.

e CONCLUSION: PTX can affect the proliferation and
apoptosis of ARPE-19 cells, and it depends on time and
concentration. In addition, PTX affected the cell cycle and
morphology of ARPE-19 cell. At the same time PTX can
destroy the barrier function of the retina, suggesting that
anti- tumor drugs have a potential toxic effect on the
retina.
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W A LA R e B A & W B Invitrogen ( 3 )
CCK8It 7 & /AL A F (hE) . BtRi (ELX
800, Bio —Teck, 32 [§] ) , Cleaved — caspse — 3, Bel — 2, Bax ,
Z0-1 Occludin W H Abcam A &) (#E) . B-actin PLAALL
KM H CST ARl (£H) .,
112 @REREFESAE F ARPE-19 il R H 10%
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ARPE- 1941 /ifg 73 >A 1 21 . X B2 (1E % K5 95 %6) . 0.005 .
0.05.0.5 5mg/L PTX 41, M40ERLA & 60% ~70% i, #
T I I 4 35 B 4k 22 35 37 12h J5 O [8) ik BE 9 PTX )38
12 .24 36 .48 .72h,
1.2 fFik
1.2.1 CCK8 # M5 1E R I ARPE-19 4} L%
ZTF 2x 10* AR T 96 FLAR H, B AL A 41 i B 0 W
100uL, BT 37°C, 5% CO, AN KE 3 4 b 85 5%, 24 40
i DI B S 6 TG I 5 5 R 4k 4k 85 3R 12h 5 % IR
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JIA 10l CCK8 IF TR 4k 2205 &, B b5 A 52 450nm 4k 1)
W GRE
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MuFe g Tt 1< 10° 4828 T 6 fLAk, BT 37°C,5%
CO, A M35 F= A 557 , 4 20 LG B s 46 TG 10375 35 57 4k
ZEESE 12h J5 X IR ZH .0.005.0.05.0.5 .5mg/L PTX i
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PIEG ), BT U A M A ARSI A3 b 200 e
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Tt 2x10° SR TR AR SR ML, Y404 1K & 70% 1)
0 TC I T75 1 e Bk 2l 5 35 12h 22 )5 DA R 1 7 =006 o 1
ZHF10.05mg/L PTX HYIE IR NN AIL R A 57 M4k 2L B 57
24h, 4% % B W [E 5E 30min, 2R F, 7F 1% BSA Fl
0.5% Trition X—100 ( PBS i &) (1 2 1 ¥ £ 41 30min,,
1A B 28 3R K ( Phalloidin) —#1 (1:200) , —$i H ik
E TR RS 4CTIR NI B K. PBS W UE 3 I, Bk
Smin, ¥ H0(1:200) #EOGE R 1h 154 DAPL 1) £
I A Az I B R WO R AR B T AR
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B 6 Western blot #MATHXZHRIAER  A.:Bax AN XK ;B Bel-2 FHHAXTFEILE ; C: Cleaved—caspase—3 & [ A Xt

Fikl

F1 FWAMMEXEQFRILERER x+s
Ay 70-1 Occludin Bel-2 Cleaved—caspase—3 Bax
popiizEa| 1.179+0.047 1.217+0.052 0.756+0.062 1.046+0.010 0.988+0.040
0.05mg/L PTX & 0.893+0.023 0.927+0.048 0.438+0.039 1.221+0.226 1.219+0.063
t 9.229 7.002 7.463 -12.477 -5.307
P 0.001 0.002 0.002 0.002 0.006

TR AR S i FL B ] (72h) (9 259
A PR R BEASTRAE | J6c i [R] A vy vie JEE 19%) 247 A B 40 e i 3
AT P T-AREY) Cleaved—caspase—3 X MR A A
PR T+ Bax B Bel =2 HU i T BB 02 95 0 12 Y O 5
K TEANRESZ RNECT , 4 4R A S BRI 30 % 38, 240 Jfd
IR 375 PR A0, S T B0 e K 2 1 Wl 3 ( Caspase—3) , W5 3
AU T R R BT T R, B R A O R L
PTX Al 3E 38 175 5 F it R AR Bz 200 %) 308 0 17 490 <6 48 e
T,

1L — A% ™ 5 5 B ( blood —retinal barrier, BRB) 45 I
BRB (inner blood - retinal barrier, iBRB) #14} BRB ( outer
blood—retinal barrier,oBRB) , ‘& 1143 7! F A1 W A% = 41 I 45
N Bz 21 il ( retinal capillary endothelial cells, RCEC) fll RPE
M5 Brach AR E 6 40 1 45 LRI S L AT
AN R = 4 2z — 32k iBRBFR AL I 1556 40 0l
AL E F7 A 238 1 oBRB FR ik 45 15 B 41 i B 4R
HET L RPE JE AL oBRB X T 4 43 00 190 i e 2 28 56
FE ) oBRB W 5 L R 5 bk 2% BTG BR 22 I 1Y) 77 4%
AR =Wyt 2P0 I JRE A 415 £ FDIR A AN D) R 1 el 2 235
PR Z —"" . oBRB B #E 37 B T 0 9 i d5 A1 J2 1) o
JEHES (¥ 75 £ Y 40 Il——RPE 40 ifg 18] (19 %% %% 3% 2% (tight
junction, TJ) AN AL IE A, R, G0 o] 4k 455 o o
oBRB S5 FILIIfE | J&4EHF 400 I I 1 3 A2 A R A= BRI e 1
DGR, 12 22 Tl I B 5 B I VS FE AT A ANTE W PR s
PR JES% 72 oBRB B SRS 3 B SR ], — A5
G FR, oBRB o5 M IR v B 19 5 1M A B T 1) = 0 2
— U AR I A S M BT G 2 (age — related macular
degeneration, ARMD) , oBRB #%) 52 & 1 1] B 11 Jpk 2% Ji I 45
SR A2 AR -4 T ARMD %75 18 ¥ ARMD!™
ARWESE K B X B ALH L, 0.05mg/L PTX 41 15 8 2 1
Occludin FIZ5H4 45 8 11 20— 1 (1 AH X 3R 3k 7K OF 2 35 %
ik (P<0.05) , [AlfF 0.05me/ L PTX 4 41 i 5 b jz i B 5 3%
REAR ., ARIEAHT ST, FRATHED 7E 508 & A s # vh, RPE 4
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PS4 S S B A TR B A SR Ml B R 2
i oBRB Y BBEIR 11 5 25 B B K M ) K2 A=

SRTITXFPRF A (14 B JRE K i, 55 Al 35 BREZK i, Gl PR
5 P BE BE /K I ( diabetic macular edema, DME) | 4k & T4 ]
fik & bk BHL 2E ( macular edema secondary to retinal vein
occlusion, RVO-ME ) i % 5 48 A L, LA f 2 A R B
LAY IRE LA 1 R A5 SR, A PTX SR A% B K i
OCT {2 /R T BE 0o AN ) 2 B 4 5 FFA A A oA 5 A e
B MOk, 8 BREK R4S 2 )5 RS R 8] 2 A A7 TH
Ko XPRRIRZE YA BEIRE K iag 4 S 1k i AT W 9
TR AETR K3, RA TR IIRIE XX 28 B BEAK i (1 4
TR AN R B HED . (1) A =8N 258 51k A 3 K
Ji R RE 2 h T P49 ) 200 i PNl i L 5 | RS 1 4 Y
IR 5 (2) Nomi 457 ARy HCALT T AE 41 B P9 A 7E N
FRALEAT BRB I/ MR 5 (3) ] DA RS AE 38 5 19 45
R A AEANGTCE T i A8 T ) AR S5 R A% B D Mller
AR AN EEE . Poh Miiller 4H 6 7 57 25 45 400 I B )
ZREB B ISEE B AT T RE R A5 040 i PN VR Y AR
B2 B4 e BEK S I oBRB Y BRI I 5 3K
7K I J2 1 T Miller 200 A 40 L 23 P BT 250, 50 Ul 2
HHZ 5T BN, B TR AR O TS
W] oBRB MU IR &2 15 M BB /K M 4 A s L

zg BRI UM 254 PTX nf Xh 0 ) JE A7 A5 s 7 7
PEVEFT, o 6838 5 P9 ) RPE 20 My (%) 38 5 | £ 28 0 1 ke
L 240 A AT 25 A5 3 R P R4 5 B O TR | DT 35 e AL
PO I JHE A e, B2 73 i e A T PTX YR T A 952 0 7 B
rh R 2 W AR R VR
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