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Abstract

¢ AIM: To explore the relationship of miR-126 and miR-
325 in serum and vitreous with the severity of proliferative
vitreoretinopathy (PVR).

e METHODS.: A total of 100 cases (100 eyes) with PVR
who were treated in our hospital from October 2019 to
October 2022 were selected and retrospectively studied.
They were divided into a mild group (42 eyes) and a
severe group (58 eyes) according to the degree of
retinopathy, and another 30 cases ( 30 eyes) that
underwent vitrectomy without retinopathy due to eye
trauma in our hospital during the same period were
selected as the control group. Fluorescence quantitative
PCR was used to detect the expression levels of miR-126
and miR-325 in serum and vitreous; ELISA was used to
detect the levels of transforming growth factor B
(TGF-B), platelet - derived growth factor ( PDGF ),
vascular endothelial growth factor ( VEGF), and tumor
necrosis factor « (TNF-«) in serum and vitreous; and
Pearson’ s method was used to analyze the correlation
between the serum and vitreous levels of miR-126 and
miR- 325 correlated with the levels of TGF -, PDGF,
VEGF, and TNF - «; Logistic multifactorial analysis was
used to analyze the influencing factors for the occurrence
of severe PVR.

e RESULTS: Compared with the control group, miR-126
levels in serum and vitreous of PVR patients were
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decreased and lower in the severe PVR group than in the
mild PVR group (both P<0.05); miR- 325 levels were
increased and higher in the severe PVR group than in the
mild PVR group (both P<0.05). TGF-B, PDGF, VEGF, and
TNF-a levels in serum and vitreous were increased in the
severe PVR group compared to the mild PVR group (all
P<0.05). The miR- 126 levels in serum and vitreous of
patients with PVR were negatively correlated with miR -
325, TGF-B, VEGF, TNF-«, and PDGF levels (all P<
0.05), and miR-325 was positively correlated with TGF-,
VEGF, TNF - «, and PDGF levels (all P<0.05). Logistic
regression analysis showed that miR-325, TGF-p, PDGF,
and TNF - « were all independent risk factors for the
development of severe PVR in serum and vitreous, and
miR - 126 was an independent protective factor for the
development of severe PVR in serum and vitreous ( P<
0.05).

* CONCLUSION: With the aggravation of PVR, miR-126
expression in serum and vitreous decreased while miR -
325 expression increased and correlated with TGF - B,
TNF-«, VEGF, and PDGF.
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proliferative vitreoretinopathy
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WA M Y R R M RO K ZE ( proliferative
vitreoretinopathy , PVR ) & 4§ & & FL U5 PE 00 ™ I B 255
( thegmatogenous retinal detachment, RRD) J& 1 B A% 48 4iF 4
MR , R BOR M EZR R HIG PRAFAE 2 250 Bl 55 i
TRk | EUA R A I I 2 S L R A I
PR R fgE L F AR FHURYT, M SRR RUATT PVR B,
R, R A= W0 35 PVR BYI26 B 53 S 4158 Y
WEFR I+, i/ RNA (miRNA) 75 45 Fl A= 922 3
TR R CHEAE T, A0 A B S e 3G 5 L A A L I A A
S BRI RTE BRI AR AR , Bl A B R R
WEM T mRNAY  $EHIE, —28 miRNA 5 B 55 (RO
REPEI O E SR G R B0 B, miR—-126 \miR-325 7E4%
fiff A& AE AV 4F 1045 ) T B e #E AR L (H L AE PVR
KRR W BRI RIS A T PVR
IS AP ES A T miR-126 .miR-325 B ATEML, B
TEHTT miR-126 .miR-325 5 PVR “ BRI LR,
1 R *E
1134 WEPHEGRE ., I 2019-10/2022- 10 764 b
BT Y PVR H 2 100 1] 100 R, W AFRAE. (1) T2 N
PVR BEE Y (2) 24945 2 Ao e 0 S 35 350 38 189 1A 1) ok R
(3) AEZS 545 ; (4) TN g A 80 ITF 35
BoGBEA R A, HEBRARIE. (1) SUIRAEZE B (2) 42
W\ EFLR AL (3) AIFEOLIR R e Rk SS
s (4) A ST RGO BRI W R SR
iz HEA 0 JEg B A E A 2 ol A (B ISR N = 551K
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ol (o R PEORE HIR L) B A PRI PR TR 0 RO oA
LA D PB4 A AT ) L C (LB L s Ak, s
PR 42 1 RE A RS ) D (CHE A HIR RS A 10 I 5 4 )2 [ 58 44
AR AL S S w0 I8 e <1 tR e S 19 9 it 5 1] AR 2L
). A/B NEREEA 42 IR, C/D ML 58 MR, BRI [A]
1R IR A MG EE AR BE 14T 3% 388 1A DI 3 AR 10 4L 1) e 2 17 £
30 191 30 AR R 4T HRAH , ACHIFS3E Ao BS B A8 B ZE A S5 4t
e ITE S 5 E SR,
127 A B ARATHIGE K, 4 C H SREE 5 55
OAr B BB R A TR E BRI TRIzol &
RNA 4385 & (125 Qiagen /A7) #2HUA RNA | £ 4143
JEIERETHNAE RNA 46, fifi OD,,,/0D,, N 1.8-2.0, i 5%
S & (TaKaRa) 55 554 8 cDNA . %1 qRT-PCR X7
& (T8 Qiagen A F]) BLii] 25 pL WK : SYBR Green |
qPCR Master Mix 12.5 pL, IEZ A 5[#)4% 0.5 pl,cDNA £
M2 2.5 wL,ddH,0 9 pL, IREIE X # PCR AL (EH
ABI 28 &) b AT 4 18 | SR 158 BN 95 °C HiAEPE 2 min,
95 C A8 15 5,60 CiB K 20 5,72 CHEMH 20 s, 2 40 M
W, LLU6 SN, RIE NCBI AN A4 ¢ 51 & i1 51
Y1, 51PN WLF 1, OB AR R 27 0 miR -
126 .miR-325 MYAHXS ek i, (o FH R A 19 il 16¢ oo 28 DU o2
(ELISA) i) & ( Abcam, San Francisco, USA) #30 Ifil 75
B B8 AR 8 Ak A2 K L F - B (transforming growth factor—f3,
TGF-B) , Ifi. /N 77 4= 4 4 PR 7 ( platelet — derived growth
factor, PDGF) |, Ifil & N [ 4 &K A F ( vascular endothelial
growth factor, VEGF) , J{J& IR 3L [H ¥ o (tumor necrosis factor
o, TNF - o) K FE, ff AL ( EpochTM Microplate
Spectrophotometer, USA) Il 5 450 nm bW B,
Biit2# 3 AdFH SPSS 25.0 B AF Gt . £5 A IE
BT TR x+s FoR LI LECR T ST REAR ¢
K5 s THECTER ] (%) 7R . 2R Pearson 73 B AH ¢
PECIr1=0.8-1.0 AR 171 =0.6-0.7 K oRAHK;
Ir1=0.4-0.5 HHEREFAL. 1r1 =0.2-0.3 HF5HH K.
Il =0-0.1 R AH ) 5 2R Logistic 2 K &K 73 # & 4
AL ERE PVR WA K, P<0.05 hZERAH G I
2R
21 MABRE—MRERLE PVR 4l 5% B4 B H —
TR 22 R TSI 2E R L (P>0.05) , W3k 2,
2.2 WA EE MBMEEEH miR-126 F1 miR-325 7k F
Eb%  PVR AH MLE AP A T miR—-126 /K-8 R4
A, miR—325 /K40 R AL Tt i, 25 R 39 Ge 278 X
(P<0.01) , W% 3,
2.3 AEFRZERE PVR 28 MBI A - miR-126 F1
miR-325 7K FLb i H A 418 1 v MBS AR miR -
126 7K V-8 4% B 20 T B, miR—-325 /K PE% 2 T, 2%
FIA G EE L (P<0.01) , WK 4,
24 AERLTRE PVR BE MFEMBHEIEE P AMBEEF K
Frbdg YR E ML MBS A h TGF -8, PDGF,
VEGF TNF-a /K AR B T, 2 R A 5128 X
(P<0.01) , W35,
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=1 qgRT-PCR5|#F%I

R AR LiEs1Y 5°-3 TS Y 57-3
U6 GTGCTCGCTTCGGCAGCACAT AATATGGAACGCTTCACGAAT
miR-126 GCTGGCGACGGGACATTAT CGGCGCATTATTACTCACGG
miR-325 GTAGGTGTCCAGTAAGTG GAACATGTCTGCGTATCTC
x2 MEABRE—MARILE
21 5] Bi%L PRI (CH /& ) RS (XES %) iR (X£S, mmHg)
Xif W 21 30 18/12 48.93+6.30 15.12+2.09
PVR 4 100 51/49 49.13+5.64 15.24+2.13
X 0.751 0.166 0.272
p 0.386 0.869 0.786
L G HR A [0 PR IR 4/ MG 78 A B 24 35 35 A U1 B3 AR TG40 T i A8 1) S 25
F®3 WMABREMFMIFEKF miR-126 1 miR-325 KT L& xXxs
" 13 ELEEEUN
251 %k _ & _ | .
miR-126 miR-325 miR-126 miR-325
X R 2 30 1.01£0.16 1.00+0.13 1.02+0.21 1.04+0.28
PVR 41 100 0.75+0.21 1.98+0.36 0.67+0.18 2.33+0.46
t 6.252 14.594 8.981 14.549
P <0.01 <0.01 <0.01 <0.01
T N BE A [ 3 PR IR 4 MG 7 A B 2047 8 3 A D10 B3 A TG40 T i A %) S 3
®4 AREFEREE PVR BE MiFMREE S miR-126 1 miR-325 K F xS
; i1 LN
2151 % _ & _ _ .
miR-126 miR-325 miR-126 miR-325
BEA 42 0.88+0.27 1.69£0.19 0.78+0.25 1.82+0.34
HEFH 58 0.66+0.11 2.19£0.43 0.59+0.14 2.70+0.37
t 5.604 7.047 4.839 12.140
P <0.01 <0.01 <0.01 <0.01
x5 ARIREEE PVR B M504 b 40 B B F 7k P L8 xES
. QIR BTN
g s .

TGF-B(ng/L) PDGF(ng/mL) VEGF(ng/L) TNF-a(ng/mL) TGF-B(ng/L) PDGF(ng/mL) VEGF(ng/L) TNF-a( ng/mL)

B4 42 1344.23+177.82 632.72+97.54 624.34+130.12 73.39£10.48  755.61+134.20 134.11+13.64 83.45+26.95

28.36+5.89

T4 58 1928.42+318.41 773.58+110.27 686.20+135.29 111.54+26.14 939.96+226.78 174.66+57.19 106.71+48.29  45.66+8.02

t 10.731 6.613 2.293
p <0.01 <0.01 0.024

8.942 4.702 4.498 2.818 11.849
<0.01 <0.01 <0.01 0.006 <0.01

2.5 PVR A £:E I & miR-126 1 miR—-325 7k T 5 4
EFKFERMEXME PVR 4 HF M miR-126 KF5
miR-325 TGF—-B . VEGF \TNF-a /K F- 1A (r=-0.677 .
-0.486 .-0.498 ,-0.513 14 P<0.05) , 5 PDGF /K F-554H %
(r=-0.289,P<0.05) , miR-325 5 TGF-B .VEGF ,TNF-«
JKTEASE (r=0.509 ,0.544 .0.492, %] P<0.05) , 5 PDGF
KA (r=0.253,P<0.05) .

2.6 PVR HEEWIEM 1 miR-126 1 miR-325 K 5
WA EFKERMEXHE PVR 41 E I AP miR-126
K5 miR-325  TGF-B .PDGF . VEGF , TNF-o 7K - 71 #f
X(r=-0.458.-0.375.-0.608 ., —0.478 . —0.714, ¥ P<
0.05) , miR-325 7K*F 5 PDGF . TNF-a /KF iF A % (r =
0.527.0.562, ) P<0.05) , 5 TGF-B . VEGF /KF- 55 # 3%

(r=0.242.0.261,%] P<0.05) .
2.7 %M PVR iR &L = E R E W Logistic 547 LIEE X
AT PVR MR (&=1,%5=0) AR LF45F
HG 2 3R miR-126  miR-325 , TGF-B ., PDGF |
VEGF [ TNF-a 7K (3 SEI{E ) S H A8 15, R HZE 2D [l
%34T Logistic [8115 4347, $2 7 1M 7 A1 3¢ B 4K b miR -
126 .miR-325 TGF-B .PDGF ,TNF—a ¥ & & 4= F £ PVR
FIFE I 2 (1) P<0.05) , L& 6,
3itig

PVR JE—FhECE PEB0G , 5 00 W B8 €5 R I 2 (retinal
pigment epithelium, RPE ) 2l il v (1 [+ K2 21 B - | 52 i
(epithelial—-mesenchymal transition, EMT) 45 5, Jji P & & i
TR A M A ot — 90 P 5 e {687 4 i 184 S % T N5 W
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&R 6 M PVRFLEERER Logistic £
Apie B SE Wald X* OR R P
R FRR

L 3§ miR-126 -0.899 0.419 4.603 0.407 0.925 0.179 0.032
miR-325 0.341 0.119 8.234 1.407 1.777 1.114 0.004
TGF-B 0.979 0.253 14.987 2.663 4.372 1.622 <0.01
PDGF 1.052 0.434 5.878 2.864 6.705 1.223 0.015
VEGF 0.568 0.354 2.571 1.764 3.530 0.881 0.109
TNF-a 1.204 0.389 9.573 3.332 7.142 1.554 0.002
3TN miR-126 -0.523 0.235 4.945 0.593 0.940 0.374 0.026
miR-325 0.539 0.177 9.287 1.715 2.426 1.212 0.002
TGF-B 0.466 0.205 5.159 1.593 2.381 1.066 0.023
PDGF 1.003 0.332 9.124 2.726 5.226 1.422 0.003
VEGF 0.501 0.401 1.563 1.651 3.623 0.752 0.211
TNF-a 1.291 0.427 9.136 3.635 8.394 1.574 0.003

YETE RR T AR 4l B A1 3L B (extracellular matrix, ECM) L &
T RS AR TR A A DR LT A A R S 8 T 4 A R
RIRE TR R 2 5% -10% . 4 k 1 PVR, ARG 2k
W 75%" R 20 S A PVR A 7= A S B50RR R
Wi, ARG F 22" Bl PVR &R ML A B
AL W58 228, miRNA 5 PVR B/E R JRB M
IR b 43 I 335 AN B B AR FP miRNA 7K - 7] BE 2 11 3 958 9 A=
YIRS S — A A BRI U

WFFE K, miR - 126 78 90 9 55 48 v & $84E
miR—126-5p FEWH PRI 0 I B pft 2870 1 v 3R 38 R O, Wl A
TR A 0 S e 22 AR M B AE AR T Zheng 2N K
P55 R PR R BRURH b B PR 9 oA B 355 R0 I B miR —
126 7K, 1) B B 4R P £ 3% miR—126 T G2 A A0 0 595
ARfERL . AR miR-126 .miR-325 7 PVR H A BF5E 40,
AHFFREE R BN, 76 PVR B I MBI miR-126
FEIR RNV, B B N — 2 R A, L 3 B B
P K miR-126 J& & A B PVR RS2 R &K | $#2R
miR-126 #£ PCR &4 & J& T E#/EH., PVR kA AT,
ECM 1 4% Fft 2 % 40 Jid 25 T8 % A0 BB A7 152 ( epiretinal
membranes , ERM ) , 52500 I J15 4% 8 A9 8 200 X 00 99 e s 4
ZER I LS B N IE N S (retinal detachment, RD) <1
B FR miR-325-3p i ATk EMT 27 o AEe
o PVR B LA MBS B AR A miR-325 Fak i [, HE
FELH = AR R AL I T AN B A S K miR-325 2k
AFE PVR W52 H 2 378 miR-325 W] GEFE PVR
KAEBORIER . AR H iR & B0, PVR £ I3 A 3% 5
& miR-126 5 miR-325 /KF 2 fAH K, #2778 miR-126,
miR-325 FIk ] GEAH BT LW S5 PVR Mk R A R,
JFHY5 PVR W EH R E A K,

JUF PVR i fa i X & #8555 RPE 7E % 55K th 1y 4
IR it B 5 B A SR A 56T L AE PVR R I A0 ) IR 4
LR, 47 RPE 402 32 i 2 B s 4, S 3ml 3 1R of
AL B 3% T RPE 20 M 9 3T 5% 5 W], 98 0 A Jo 2 i ik
RPE 4 il 7= A= ¢ )it 25 (1, #F — 20 5 30 ERM JE AR i
45", FUERT UL, RPE 40 M )& ERM M £ 22 5%,
7E PVR 2% ZEEAEM , AR FEFRRAER 7 # 2
PVR 1 EMT i R4 i, 2 $E TGF-B . TNF-a ,PDGF
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DL R T ICAM =1 25 #F 58 % 3L, PVR " ERM %
A= 5 TGF-B A1 TNF—a {5 53 06 A %, H TNF-o {5
T e 2o A P DG B, X S AR R DTS U RPE
A EMT FBF2Y WA DR R M TGF-B  TNF-a FI
PDGF [l 5 PVR Y™ 5 F2 B 25 UM C'™ . Hsiao 5
KW TCF-B2 BB AT fEfE #E A\ 2K RPE 40fidH VEGF
e, AL RS Mudhar ™ BF5E 251, 76 PVR B 415
1 I AN B BE MR TGF -B \ TNF - [PDGF \VEGF 7K F-
HRFES TREM, L0t Ban, EIRIEIRYS miR-
126 /KPR GARE, 5 miR-325 P RIEME, 78
B FE AR PR AL 55 75 v miR— 126 T BIE S, Al dd ik
) VEGF J8°15 158 % &, a0k T 582 0 4 1o i 22 ol
PRLHCHEN , miR—126 75 PVR #E Ji& r i1 £ F 7T 8 55 50 i) 74
4 TGF-B . TNF-a . PDGF \VEGF A %, 4k, miR-325-
3p MFIAE AL TCF-B 15T, I X EMT A sy
W AHE SN miR -325 7E PVR T B 5 i 9 T
TGF-B . TNF-a .PDGF \VEGF %5 4 it K 1~ FLIML 45 A a7
PR, SR 5P B S SN AT EMT ok #1240
PO JEE i I A O AR SR B, 22 PVR A Uik e

g B ik, B PVR PEAS B I 8 I v AN B 1A
miR-126% ik B %, miR - 325 %5 T &, B 5 TGF-B.,
TNF-o \VEGF .PDGF HA MM, — 3% ] Al i 4 45 R
i SN F1 EMT i #8225 PVR 19 & 4= Fk Jig | SR B A i
VE AL 5 EEB T 1 — 20 ARk A o
Sk
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