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Abstract

¢ AIM: To investigate the effect of apoptosis stimulation
protein 2 ( ASPP2) on the development of traumatic
proliferative vitreoretinopathy (PVR) in a rabbit model.

« METHODS : A total of 30 New Zealand white rabbits were
selected, and the right eyes of all rabbits were inflicted
with a scleral penetrating wound of approximately 6 mm.
Then rabbits were randomly and evenly divided into
experimental and control group. The experimental group
received an intravitreal injection of 0.1 mL of ARPE-19 cell
suspension transfected with lentivirus- ASPP2, while the
control group received an intravitreal injection of 0.1 mL of
ARPE-19 cell suspension transfected with negative control
lentivirus. At 1, 2, 3, and 4 wk after PVR modeling, a
handheld tonometer was used to measure the intraocular
pressure. Moreover, fundus photography and ocular
ultrasound examination were performed to detect the
retinal proliferation. At 4 wk after modeling, hematoxylin-
eosin staining was used to observe the morphological
retinal changes, and Western blot was used to determine
the protein expressions of ASPP2 and the epithelial -
mesenchymal transition (EMT) marker Vimentin in the
rabbit retinas.

¢ RESULTS: At 1, 2, 3, and 4 wk after modeling, there
were no significant changes in intraocular pressure within
the experimental and control group of rabbit eyes, either
before or after PVR modeling, the success rate of PVR
modeling in the experimental group was lower than that
in the control group ( P<0.05) , and the retinal proliferation
and structural disorder was less severe in the
experimental group. At 4 wk after modeling, the retinal
protein expression level of ASPP2 in the experimental
group was significantly higher than that in the control
group (t=3.193, P=0.033), while the Vimentin protein
expression level was significantly lower in the
experimental group (t=-3.599, P=0.023).

¢ CONCLUSION:ASPP2 may be involved in regulating the
process of EMT in retinal pigment epithelial cells, thereby
delaying the development and progression of traumatic
PVR in rabbit eyes.

o KEYWORDS: proliferative vitreoretinopathy; apoptosis
stimulation protein 2 (ASPP2) ; animal model; traumatic;
retinal pigment epithelial cells



Int Eye Sci, Vol.26, No.1 Jan. 2026 https.//www.ijo.cn

Citation ; Chen XL, Mao YZ, Cai WH, et al. Study on the effect of

apoptosis  stimulation protein 2 on traumatic proliferative
vitreoretinopathy in rabbits. Guoji Yanke Zazhi(Int Eye Sci) , 2026,

26(1) :16-20.

03l

A5 P 18 A Ve B 5 R IS 9 AR ( proliferative
vitreoretinopathy , PVR ) J& FF it IR A M 1) —F i WA BOR
PEIFARAE , 7™ b B L T RE , B R R oA S
WIT RS PVR IR HLHI R 2, S MR A} 4538k 11 — 4~ 1
FEMES . PVR J2 25 HURAAIE 2 43 B2 i IR 9 A 3 18 &2
NE I AR WO RE 7 118 3 B R (RO 1) By S AR A ) BT
FBE) 3 S 3 5 Sy A0 ) RS €8 K b B2 (retinal pigment
epithelium, RPE ) £l Jitd K% i £T 4 40 Jifd 45 22 Ff 240 B A %, de
LA P L I B Hop RPE 41 & Ak
JZ —[6] i #% 1 ( epithelial —mesenchymal transition, EMT) #%
KR PVR B & RO 52 ROE SR 5T
I, RPE 4 A 25 th 98 B R br i 9 63K R R 8] BT &R
[ AnEIE A I (Vimentin) | 553835 B R 3REH 5
B RE J1, 5 2 A B I AR i N R AR T B0k A P 1 B
SR, R & # 1A PVR L EMT R A9 155K g
A M R A 5 e e ) B I R

p53 P8 T Hil ¥4 & 2 (apoptosis stimulation protein 2,
ASPP2) AT 95 40 A B 4% o 2 R0 400 ) 3% B2 2 T R 3R A
RS EMT DL e S IR R . AR
5L 25 AL /R ASPP2 7E EMT 15 £F 4k fb it 7 v 493 3 4% .0
ORI A £, H AR R AL 52 00 5 25 7 200 P 2 7R R S
XA £F 4 Ak B 1 T TURE ST B AL TR A 4 R AT
WA SEBUESSAE RPE b, F 3 ASPP2 fy 335 i 2 410
HANM EMT A9 % A=, F I ASPP2 26 3k I 23 7 A 4 s 3%
SRR SR, ASPP2 TESMIiHE PVR rh 4 AT 4RGE
ARWFTEIUIRTE ASPP2 75 28 B G A 1 PVR Y vp (1% 2
PR B A AL
1 RIFN 7 %
1.1 #F#
111 SEIR BN 0k MO B o AR 0 13 R MR PG 22 4R 30
H6-8 AW AR 1.8-2.0 kg, SZI AT 4T XU 2433
KT MR B A MR A A A, A BUIR TS R s . 5%
55 S ) A AR 808 ARVO 75 B AR AR5 e Hl2
PRt , HL 2ok 1 B B B2 B i A M R B = 2 A SR A L2
Z 2 # A (LS :2023FXHEC-KSP056)
1.1.2 EZRFIFUIE  ASPP2 1855 8 | B Xt IR 48 955 25
( B IR = F AR BR 2 | ) | ER R Y 36 I R i R
W(ERFEABRAR) , ZAHR D RHIREK (SR H
BT ) | 2247 B3 2R i FE KA HR W (B KRB BR A W)
BOTFEME R IR (2 K25 A R W), PBS (36
Gibeo 23 W) ,BCA H 11 ¥ B2 I 5 12050 & (b mt 7 IR
FHEABRAT) ,SDS 2L ( B3 & RAYHARAR
NTF]) ,ASPP2 —$i( £ E Santa A F]) , Vimentin — 3t ( 3
E Abcam 23 A ) , GAPDH — ¥ ( 3¢ [ Abcam 23 d) ) |, Goat
Anti—Mouse TgG —#T ( 3£ [E CST 24 7l ), PVDF Jif (£ [H
Promega /A ] ) , IR BK & 2 ¥ ( Servicebio) , W18 %% ( HA
Nicon 23 H) , MR JIE HEAHHIL ( 2 DX RE A i B B By A FR
] IR B AL (EEDCRA ), TR R (R
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1.2.1 RPE AR E& & & RPE HMAE IR 138 M AE4X
kS BERAESCHR[ 1], BEBUE KRS R 4FAY ARPE-19
YA (3 FERIIE TR AL PE ATCC) | AR I ] 325 7 i R4
ULEA K ASPP2 12055 5 ol FHPE X IR M2 5 7 4% 4 2 ARPE-
19 A, fAF B0 BRANT K 40 DA77 2% B e F , 40 i
A=K F] 80% 7 , INAAH R A IR 2 B, 72 h )=,
A R BCER R 3 9E4T Western blot K61 % 5 | A
FH 6 we/mL YIS 5 Z 0 6 10 d J5 31555 8 55 Je 4 i
%, FI] PBS HEWEHC AL 0.1 mL (20 L e, 25 2x10°4
ARPE-19 4 fifs,

1.2.2 PVR SR GIMER A 8 30 HSC i ik bl
MU A SEEe 241 5t B2, A1 15 B BT IR 9 FARIR
ZEHRAASAT AT Ab 3 S0 0 Fe % B2 e B PE BT 3% 1 wk
J& ARG 3 d FF A IR 22 EOR Y B IR (4 IRV R)
FARFFIRRICTH R Bk, 7% 30 mg/kg 218 144 3% 1%
B HG 22 B, R B S A I AR 28 B e T A B R
N LRI AR st B DL K AR R B 5 38 Al B, 2% B RR I8 3 ‘R n]
PIFF TR, HARPHFE, % 0.2-0.4 mL/kg 1B 0245
W, A HR FH £ TR PN 25 1R DAL AR VR0 A 7 IR IR 3 UK, BRI
R 5 min, & J7 F& ML 3% HR VIR 3 vk, 4 Uk (0] R
10 min, FFIGASTF 0G| 5% 2 W A 70 S0 Y op b 205 B 4 | e 5%
BT UL, TS S 3.5 mm, AR U] I Bk 45 5 K I
B B 2 6 mm 1 TR 230 405 , B9 e G+ 1 B 3 A 24
0.4 mL, FH 7-0 AW Wi 4 4k (] Wr 4% & 10 11, SR ) S 56 21 fe
AR B B AR B N T E A 0.1 mL ASPP2 12 %5 3% %% UL 1Y
ARPE - 1941 2% , %t FEZH S A7 1R B B4 J PN 32 AL0.1 mL
BF P ek BRI BE G L ) ARPE - 19 21 g Bk, 5 R KB [A]
SR 13-14], FARBMEZRGE S THMRZMER
HhFEARANRIR (4 W/ K) B e  FF 4L 1 wk, SR
BE1T wk LI BEIE B SCB 4 1 H 58 RS 2 wk
H AR T (24 mmHg) K IR SIANE 1T B
SR BB AR AT FR AT 1 B A S 4 5 0
MG 14 H 147,

123 WBERMMEMNE  KRij, K5 1d ik 1.2.3,
4wk , 8 FH T 05 R S 11000 e AR HIR HIR R 5 24 BUAT e e 4
£ IS AR R BN 5 B] 2246 HIR B | HIR JES R €0 R AR 2R 4 TR
T B ULEE I 1 37 25 A1 e MR 3 355 Ak A0 ) S 8 7 175 O
2% Fastenberg 55 [l PVR 23S bn e, 1% 50 S b tfiE 3 T
PVR MR & B Bt , 36 5 4590 1 Son RIS IE# , 3%
RN AT WLIATHE 257 52 ok kb AR i, JR) BRPE LA 72
ML 5K K2 135 F6 0 45 5 3 O BE S A 11 JRy IR 4 400 T 65 5
VI KA D SR 40 5 4 2 SR )3 V) 0 D) 68 i 25, 4 30 B 2
B A2 ) A P IS0 5 55 % Sk 400 D) 6 4 o S 3T S DA
LB AR,

1.2.4 fiMERALR HE £ RJ5 28 d, FlkiES 3% % E
FbZ ANV TR (50 mg/kg) AbBESLEG KX RS 4% 5 L, 37 R4k
HARIRER, BT FAS AR BR [ 2 W 24 h J5 865 O BE
K, BRI TR D N A A RS P U T 2 R
FRTRALFR GBS B b 478 B HE Yoo, T Wil T
NLEE AR 0 JIES 4 T2 25 B 2 28 Y A8 4k

1.2.5 Western Blot  ARJ5 28 d, % 18 I A& AH 7] f kb FE S
BE RN IR 9 L IR IR BR 5 K 1 B AR A9 20 2L RN 3k
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TR, OIS, B R T A L B TV Y 4 2 4 i
SRR WS R AR A FE TR A, el S AL B S i
EHRSTRESLALLL 12 000 1/min B 3R B0 20 min, UK
£ R, 58 A LA v L B TS A IR A R A
5 min, f|F BCA AT E A E R, 10%-12% 19+ %%
FLB IR B — 5 TN M I e 55 JiE LUK ( SDS-PAGE) J5 56 78 &
PVDF i, 4454t P S 43 5 im A ASPP2 )2 Vimentin —
Yo, T4 COKAEWRBE LR, ZEERBEFMHM P01 h,
B LS A, INAGE & 3 3R A2 & OB (ECL) 5 5% s 1
3 min, BEJS A BR R G AT B3, o (1 Tmage ] A
PGERAE A3 AT R I 45 R, V1SS ) 25 I K B, S 55 LA
GAPDH 1ESA N2, H I &AM Rl R A U B
HA S K/ NS5 IKEE, BN ERER 31K,
Biit2E 43 MT . R SPSS 27.0 BAFHEAT S 405, A
WE5E AT & IE A 5340 BT OB A B AR i 25 (£ ) Hi
W BRI n (%) Fms . R R HA R A A2 0B
ZHT, 2 P 4 [H] 22 L LSD - KR 5, A
) 2% 5 11 458 % FH 20 Student's ¢ K5 50, WHLH TS5 1-
4 wkN PVR A0 SR 22 5ok T Ak 115 72 (GEE)
AT, P ASPP2 A Vimentin 25 [ 335 30 % o
SEREAS ¢ K86, P<0.05 HESAH G FE XL,
2R
2.1 5ME M PVR EHBIERELLE  RATLI A IR
KL IR R 5 TR HBZH (P=0.0008) o A4 il st B 2k 2% S %t
UL, FRATTR 2 I P O 22 0 B R IRAE R AR
T () FE LR HR XA S5 AR R A R B R TC S 12 i L (F =
0.022,P=0.884) , bt B A A 14 41 18] 25 53 91 K X AR 5 R
B AR R AR B T, RS SEER 4 5 0] R 2 HR e 1
Y] W) (A RN 28 B R 25 5 RGeS L (F = 0.022,
Fy=1.252,F ,,; =0.356,3 P>0.05) , P 2L/ [ b i) £ AR
JEILEREER IR 1,
2.2 & PVR fRE R HETER IR IRAHAN B B A Ar 4 SR 3
B TSRS 1wk P 4 S IR 35 5 D I8 2 1 400 o) 3 4 B ot
B ERE 2wk, XFREZH 10 HR PVR BRI (1 9 3 1R,
2 FA MR, 32 MR, 4 % 1 HR) 52504 4 HR PVR ¥ AR R 1)
(T2 MR 290 1 MR,3 2% 1 M), 5256 41 iR R AL T % R
41(P<0.05), MG 3 wk, % 1B41 12 HR PVR #8152
(12 MR 24,35 30,49 30R),5LKHs5 IR
PVR &R (1 4% 1 HR,2 92 3 HR,3 90 1 HR) , S ER 4H Ak
BRI T X IR (P<0.01) , IEBS 4 wk, X HRZH 14 1R
43 PVR SRR (1 9 1 MR, 2 3 HR,3 3 HR,4 %%
SHR,S 2% 2 HR), 50004 8 AR PVR & A58/ (1 9% 2 R,
23 MR,3 902 MR ,4 9 1 HR) , SZI0 41 R R g K T %t
W2 (P<0.01) , W3 2, GEE 43 Ak 52 52 56 21 #4 R iR
BT HR AR 83% , 22 S A G i 2478 L (OR=0.1736,95%
CI:0.0309-0.9747, X* =3.956,P=0.047) , B 5256 2H )
AbFR R AT T AR PVR AR AR Bl () R B0 S 56 4

TERLIG 4wk, SRR G L X BRI JEE HECRE , %of 1 2 S AR 3%
AR, AT DL AL X I % JRy 8 A P R A L AR
o XHZT, SEg02H G AR 3 55 R TR S B 4% 400 T o 34 .
PR, R UL A I IR 5, UL I 1A, B MR
SRR IRARSS S — 3 (K 1B) . ML Y F HE 2 (8
7N, PVR A5 4wk, S50 2H 55 %) HE 4 79 41 4 B AL 1) 5 44
A DL 2T 24 338 B DA AR (ST 2 5 ok A A ol A A, L R )
FECZE 208 B A ARt e T Ko R 2 7 HIR AL D R 4 25 8L, T
LR R O S 8 R i1 5 A, S 6 2H S 8 T AL 1R R
DX B4 B RS R R A8 (1T 1C)

2.3 W4 PVR & M fE ASPP2 X Vimentin & B & &
Lb#:  Western blot Z5 520 )G 4 wk, 250 2H e AR AL
R ASPP2 B4R Rk B (1.467+0.245) O FRZH (1+
0.065) B FE T &, Z R A G2 L (1=3.193, P=
0.033) . SR, EMT 54 Vimentin 1925 H 28 8 785
B02H (0.587+0.137 ) G HE HL X I B A1, 5 %5 RE4 (1.00+
0.144) tbBZEF HA G222 X (1=-3.599,P=0.023) ,
T2,

3itit

AT PVR TR BEHL 45 25 52 44, 5 T 22 b 10 1) g
Yif, BRIz O HR MG B B 24, 51 & RPE
4N Bruch 5 B9, 2 J5 RPE 40 M0 28 7 b fz —Ia) Jo %%
A, 2 W ARAS 8] 78 5T 4H M 9 AR 1 S At 40 il — e
AL AT WA A 0 T I o 2 T R A e H
i TS 58 4 BRAR 19 AM 1 PVR i By | b 71 2 BF 5%
T R IZ B SRR R 22— AR T Guo AR Y
TR 2538 15 e e A B ML/ INBR I 2 R B, AR B9 7 6 1 R
FHT DU ZEE 5564 ARPE— 19 4 i 38 385 14 Jis 13 5 | 1
A T s tE PVR #5585 Dong %51 I FH 3% 58
PRI BT AR A [] 119 2, A 2 A5 5k e 88 A 8 o 7 2R,
RS TRBE BT MR LA 3 M PVR 19 H AR B AT 2,
PAAL LA A A R B IR 2Rl S BRI AR
MR TR AR A T BB Al 7 A ARPE -
19 ALY J7 3k 357, PVR AR | SR T S5 56 21 5 % B 2 4 AR
SLERIR A — 22 5 X v] B S REAR B/ IMEE—E X
., AHEBRELAAR R, 5 SR T EAE MR Y 225
BT K AR T ILZR R A A U AR 1, BH B T L2 0 R X I 22
SEREE R TC L E R (P =0.884) . 1ETE S 145 ]
M, PG IR A IR R 5 3 G A b A TG B e AR Ak, HL A ()
MRER R & ER,

FE PVR A5 26 2 wk, XTHR 41 PVR B R R 71%
(10/14) , HAR R ARG 2-4 wk ¥FFL T8, 78 PVR
TS S 4wk, B S HIR R FEAH B 7S G IR A0 1o 5348 48 %
Jey RS AT X O 25, 9 3L A 2 2 A A — 25 S I R A
T HEBE PR AR | 3k e 24 3 B AT 5 1) 3 AR vk T R A
SMGitE PVR AR, A, 76 PVR #8585 2.3 .4 wk, SE5G
2 PVR B 3 I T X IR 20, PR Rl AR R A X 1A 2 11K

TEXE BE AR 5 4 wk I A 57% 09 IR R i A 83%., FISABIF A, /£ PVR EHT 4 wk, L5 4 il
ik 100% . R 0 [ 1 58 B R A0 B2 2 AL I R4 2 45 M) 2R L IR A
F1 FWHARR PVRERATR ARG & ERRELRR (X%, mmHg)
451 R % AHI ARJF1d ARJE 1 wk ARJG 2 wk ARJ5 3 wk RIG 4 wk
SR 14 8.86+0.86 8.36+1.22 8.21%1.25 8.36+1.60 7.64+1.45 7.93+1.50
X HE AR 14 7.50+1.01 7.79+1.42 7.43£1.45 7.79+1.72 7.64+1.08 7.86x+1.61
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E1 RIS 4 wk ARRANERSTNE A SR IR B IR B B

=STve

C UL S

504
=

R HE HE Ye (i,
A B 2.0- 1.5-
S 41 4 a =
ASPP2 ¥ ss s s s s 135KD % 1.5 ﬁ
; . ® = 1.0+
Vimentin o S v s W’ 57 KD &= @
[ i a
GAPDH ww e _ssw waw wew s 3 (D a0 - T
4 0.5+
% 0.5 g
£
0.0- 0.0-

B 2 Western blot #illl 62 AR#L M EE R ASPP2 & Vimentin B9 & B Ri%x

pog:icEi:] iﬂ‘!&iﬁ pog:iEe: | ﬁﬂé’!ﬁ
A HALRI R ASPP2 & Vimentin 2 [ #3557 & ;B . 9

ZHALPIE ASPP2 J% Vimentin £ A X 25 8 5 P<0.05 vs X R,

*2 FWHRR PVR ERAETER E S REE LS
IR (%)

21 5 BRE RE 1wk RE2wk RE3wk RF4wk

S 14 0 4(29) 5(36) 8(57)
YRR 14 0 10(71) 12(86)  14(100)
P 0.028 0.009 0.008

B PR ASPP2 [m Rk Al e A PVR 19 & R R R
J&, SR, T SEE I AT ANEYE RPE 40, n] AEAE ik
WAETE — 5E B F B8 IV, oK o 38 75 B2 itk — A5 F 55>,
PVR IGIRIATY JE % BF, B F AR R Wi697 . FARIE
J7 TR BN AR VI BR R Sl VIBR PVR £F 2 38 5 i
TR 83 400 X 2 A 45 Ty 2 W O 400 IO B 114 L i 350 67 D
hAE SR, FARIBITAFAE— & B9 KU TN 9 &2 4, AR
P RS R R LS W T RS 25 IR YT & PVR IR BT
B ARG IRFCR AT U, HoR Y7 850 32 A 22 5 KO 1 ™
FRERE AR ATARR, PVR JATT W 55 BB fE 7E 5t

RIYAYT 0, 3 A ) £8 5 HIR P 3 AR 26 PRl 3 PR 2
DT RVREE PVR AH DG IR IR 1) K 38 MR 5 1 S ad /&, LAY
W% PVR (05 RIS R R H i LR B R
TR, 5 EMT M5 M55 55 S48 PVR A¥7 L
P M T AR SC TR 1 ASPP2 IAWIHON N RS 54
JERT-AYIE T F, H A IESE 2 9, ASPP2 JRn] £ 5
ALY EMT %4k, B ASPP2 357K F 5 EMT #F 5
FEMIC™) FRATEE AT 5T b & B, B ASPP2 18975 7
3y ARPE-19 2 i n] k) 8t ASPP2 25 /K - 36 35 (1) 40 i ik
HEm N A0 & A EMT, H ARy A BHAS K B PVR B9 &
ARk R H A FHLE T ASPP2 Wl 38 i 5 5T EMT
KRS N T ZEBI 446 EMT A1 OG5S 578 %, [6] ih Fa 2
B—catenin[& M 52 AW, Vi /b B—catenin FE 4R N IFL R
AT LT LA S A A8 £ i b 5 S R0, fifi 412 £F 24 1k X 7
(FoEEEA WEEA A RKRETFE) I RL R E
REARRE 200 Rl b, AR R 92 76 G R B3 38 44 15 142 AL ASPP2
IR B YL 1) RPE 4, T b VA AL B ASPP2 1) 2 11 3%
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ik, RIS EMT #5359 Vimentin ()35, 4E 2%
TRIRSMGTE PVR R ERUE R, X SMI 1 PVR (135
PRR ST HHE 18 B SE B IEE

Zi b AR A B A0 473 156 3 58 4 i E 4T RPE 4
i B ¥ — i (R A 1 PVR B 35X JE 42 PVR A
RIRHLHI A IE 258 T FEhl, BLAk, WFIE W0 25 UESC ASPP2
{2 59E%% RPE 410 EMT #E7% , JETTBHAS PVR & 4
R R A AME T PVR 2590 & W AE 43 -4 5
SRl R )6 7 29 e 5 I R AR 0 T B )

P25 SR AS B A SORNAATE R 2 R

YE& SRS B < /)Nl B R e ISR R, SRR S, 18 SR
B BT SO SR S, B R R e SR
VS S St , AR, e A AT IR SRS R e
BBt B H R Gt RSB S R R, B R
] S I [ B e A SO
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