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Abstract

e AIM: To investigate the effects of antitumor drug
paclitaxel ( PTX) on the proliferation, apoptosis, cell
cycle, cell morphology, and related protein expression of
Miiller cells, and to evaluate its potential toxicity to the
retina.

e METHODS. Miiller cells were cultured in vitro and
divided into two groups: control group ( normal medium)
and PTX group. Retinal Miiller cells were treated with
different concentrations of PTX (0.005, 0.05, 0.5 and
5mg/L) for varying durations (12, 24, 36, 48 and 72h).
The CCK8 method was used to assess the effects of
different concentrations of PTX and treatment duration on
the proliferation Midller cells. Flow cytometry was
employed to investigate the impact of different
concentrations of PTX on Miiller cells apoptosis and cell
cycle arrest. Immunofluorescence was used to observe
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morphological changes in Miiller cells. The effects of PTX
on the expression of apoptosis - related proteins and
aquaporins were analyzed by Western blot and qRT-PCR.
e RESULTS: PTX exhibits the ability to inhibit the
proliferation of Miuller cells when cultured in vitro. The
efficacy of this inhibition was found to be dependent on
both the concentration of the drug and the duration of the
stimulation. Higher concentrations of the drug and longer
stimulation times resulted in a weaker ability of the cells
to proliferate. Additionally, PTX also induces apoptosis in
Mdaller cells, with increased drug concentrations and
longer stimulation times leading to higher apoptosis rates.
Flow cytometry analysis demonstrates that PTX arrests
Mdller cells in the G2 - M phase of the cell cycle.
Moreover, there is a distinct change in cell morphology,
with a shift from the typical appearance characterized by
clear and slender fibrous structures to a rounder
morphology, accompanied by a significant decrease in
cell numbers. Further, our findings reveal that there is a
transient increase in the expression of cytoinflammatory
factors following drug treatment compared to the control
group. However, discontinuation of drug stimulation can
alleviate this heightened expression. In treated cells, the
expression of the CA XIV protein is upregulated compared
to the control group, while the expression of vascular
endothelial growth factor ( VEGF) is downregulated ( P<
0.05). Additionally, the levels of inflammatory factors in
the PTX group are significantly higher than those in the
control group ( P<0.05), suggesting that PTX has the
potential to disrupt the retinal barrier function.

e CONCLUSION. PTX affects the proliferation and
apoptosis of Miiller cells, with the effects dependent on
stimulation duration and drug concentration. In addition,
PTX blocks the Miiller cell cycle at the G2- M phase and
alters cell morphology, leading to a transient upregulation
of inflammatory factors and affecting the integrity of the
retinal barrier. These findings indicate the potential
toxicity of the antitumor drug PTX to the retina.
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2R BE RS BE 43 I 3 12 .24 36 .48 . 72h,0.1% B 75 [ il
TH Ak Miiller 40 }Z, 1000r/min #5.C» Smin; il A Annexin V-
FITC, Z iR 86 & 20min, A BAL I BE (PT) Y4 €0
TRA), VKR EEEHE E Smin, A I =X 20 B A0S I 7€ Y6 e
)5 B 20 L, 78 ] BD FACSuite 3K 1F #E4T 20 M7, 48 €6, 5¢
Y68 Annexin V—FITC,?I@%%?‘J PI,

124 RAARARGNMAEEE MERE TS 1.2.3
AFIE) , 200 B s R s B 48 G L 355 355 77 B 15 97 12h, SR )5 ¥ TR
X HRZH (0.05mg/ L 254k FE 4% 5% 24h,0.1% R & H B A,
INA T 70% £ B IF: [E € 24h, [ 52 J5 il A Trition X —
100 .RNA il ,37°C 7K ¥+ 30min, PT 4L €0, i 2 40 i {SCAG: )
DABRAERE PB4 T 00 A2 , W00 5 245 R 450, e 5 2% SRtk A7 3
55T,

125 RERAVMERABMAES B Miller 4010 LI E 2 T



Int Eye Sci, Vol.23, No.11 Nov. 2023 http .//ies.ijo.cn
Tel.029-82245172 85205906 Email .1J0.2000@ 163.com

2X 1O R 42 P 23 B 12 B 40 B L R AR 5 3R LR B 3%, 40
LR 7 25 709% B 480 5 R L 55 5% 12h 8 X IR 2 0.05me/ L
PTX A RE I3 U By s A LR AR 55 FR ML 85 3% 24h;
4% PFA 2535 [# 5E 20 ~ 30min, 2R J5 75 1% 4= L% F & A
(albumin from bovine serum, BSA) 1 0.5% Trition X - 100
[ BEFR 2% vh 1 %5 W ( phosphate buffer saline, PBS) i B¢ ] Y
A B 30ming, il A L ZE 3K ( Phalloidin ) ek}
(1:200), I b3k 3 ARG B, 4CIB &R IFT 24h,
PBS YEIA LR AR FE L, & 4,6 2 3 -2 - A KL mg| W
(4,6—diamino—2—phenyl indole, DAPI) 5} ;& #E47 Y2 (01 %%
B TEEOEE R A BT T AT IR
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1.2.7 qRT-PCR # il mRNA FRik7KF WX R4 |
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2.5 Western blot i1 gRT-PCR #MEXFFRIEZLE R
Western blot % 56 45 5 3¢ B ,0.05mg/L PTX AbH 40 iy 24h
Ji 5% RRZHAH EE Bel -2 FRIKFEAIN; Bax FRak B AL T
(Bl 4A B, £ 1) , 25 A5 I2E L (P<0.01),CA XIV
B IR ZRIA TR, VEGF Boxt B 263K BRI (& 4C D,
£ 1), EZRMEZRIEE L (P<0.05)

Western blot 5 qRT-PCR S A R L 0.05mg/L

G0-G1:45.47 at 48.47
G2-M:1.18 at 96.95
S:563.35

2 CV:10.74%
b RCS:1.625

RS \ )
L R ) hiﬂ DA e e

2 ARAGEMGENMAEER A XIE4;B.0.05mg/L PTX 4,

Phalloidin

Xt RA

B3 REEANBABES,

DAPI

PTX ZbHE4H A 24h J5 4000 R 5 7 IL-6 \TNF-o Mtk
K MCP-1 2 A R A A T e (B 5) , 2257
HAS 2 (¥ P<0.05) , 24 PTX {5 1AL B 24 ~ 72h
J&i , Western blot £ 2% i /R 98 5iE A F 1L-6  TNF - S 4l Jifd
AL MCP-1 & FHARAT R K5 0.05mg/L PTX 2544
KRR (L 6) , 2R A G E R L (F oy =3.712,F, =
9.341,F, ., =5.142 1] P<0.05) ,

| GO0-G1:9.45 at 44.41
G2-M:71.37 at 88.83
S$:19.17

CV:38%

RCS:3.677

B 151 2.0
A G | £ : £
y a e = . i
R —— 5 { 3 :
N e ® :
B -acti o .
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o= o> _ o
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C D 204 154
CAXIV |- - € 1.5 £
g © 1.0
? ? "
& = 2
@ S % 0.5
B-actin S 054 2 < O s
o o= @ S i
#IE4L 0.05mg/L 0.0 o :
PTX4

& 4 Western blot #:illl Bax . Bcl-2 ¥ VEGF.CA XIV EH XA

%641 0.05mg/L

Xf 41 0.05mg/L

PTX4L PTX4L

A: Bax Bel-2 #EHAIKEL; B:Bax Bel-2 # FHMIX RIA G

C: VEGF .CA XIV FEHHLIK & D: VEGF ,CA XIV X ZIA LA,
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*1 FWAMERMEEXEAREERLILE XxX=xs
x| Bax Bel-2 VEGF CA X1V IL-6 TNF-« MCP-1
PO EEaE] 1.085+£0.042  1.407+0.054 1.637+0.055 0.637+0.065 1.047+0.063 0.912+0.092  0.641+0.031
0.05mg/L PTX 21 1.287+£0.020  0.990+0.056 1.012+0.021 0.976+0.066 1.474+0.054 1.625+£0.012  0.890+0.094
t 4.817 7.597 3.050 5.562 7.968 5.132 3.088
P <0.01 <0.01 <0.05 <0.05 <0.05 <0.05 <0.05

2.0~ 1.5+
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w
3]
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8- __]I:__ < 2.0 < 2.0 T
< - z ‘ z ' "
£ 6 %,—5}1.5- 08!,-_91.5-
3: 44 W = 1.0 no'.';‘?to-
28 Z® o=
24 0.5 0.54
0- Sapal 0.0- apet 0.0-
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PTX4H
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PTX41

X RE 2 0.05mg/L
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FHI 25 BB 2 AN B, B BEK I AN B 2 —,
AR D 7 R, SR TE 0.5%

5 BE K i 48 1M — A R B 5% % ( blood —rentinal barrier,
BRB) il U I Y A7 BB DX 00 0 f Py LR 2 ML T e A
R IO 5 1T A5 P 1 200 i o Bl £ 3 S 00 i A e B 1) 2 g
SR T 3 B A0 ML AMB e |, 72 B BE XA AR 2 Henle 21 2
Z I FRAE T BB i) i Miiiller 20 AR S 3% 4540
WORE I S P 200, K S KRB EZE 5+, Y
Miiller 240 A 5 30 D)) i s A B0 2 325 100 T R R 2R i ol 2 3
KR PTX S B0 BEK b ) BIL I S BB 1 B
WEFEIRIT 7 %2, 7F Alvarez—Fernandez 25/ B9 H 90%
DL B B TR YT 5 S8 245 L T SRk, A HAl Y
ZPYIEYTT T B Ak 19 T R AR DA R i 2
KNSR A 45 (AT RO R AE,

BLREK PR 22 | UL 1Y B IR A b Qo b e B 4T
JK i ( diabetic macular edema, DME) 47 ¥ JI5 i flik FH. 28 4% &
B BE K i ( retinal vein occlusion — macular edema, RVO —
ME) ,{H 24208 25 25 8 B PTX i 25038 BE 7K il i A 4 1 5
R WL B AN [R) HAT BRESEAE K M (CME ) $3AE ;
G T W E F 4 ( optical coherence tomography, OCT) Vi
Ar 45 R s B B b U B YN, B B A B (5T
FARJRE I 45 15 572 (fundus fluorescein angiography , FFA ) f
ZER WA VOB RSB RN . PTX Bl B K
P BAABLE F A W8, HRTC 2482 0 T LR (1)
Kanakis 55" 42 1 PTX 58011 8 57K i 1) v 76 J5E R T
REAE & AETE 2 AR 2 i 28 KT (1 7K 38 38 2R 1 B 5
JK I T E 7R A IR T RS O D RE , MRS 1 DI RE 2
PRI PTX AR T B0 | fe 28 HH 13X Rl oK Oz i 0 3 42 9
BEZE T HF B 5 (2) A7 22 35 DA MR R 1ML 487348 5% Hh i e
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