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Abstract

e AIM: To investigate and analyze serum nitric oxide
synthase 4 ( NOX4 ) and matrix metalloproteinase
(MMP) -2 expressions in patients with diabetes mellitus
(DM) complicated with neovascular glaucoma (NVG)
and their clinical significance.

« METHODS.: A prospective study was conducted on 161
patients with DM complicated with NVG admitted to
Handan City Eye Hospital (The Third Hospital of Handan)
from June 2020 to June 2023. Based on whether
complications occurred 1 a after trabeculectomy in the
study group patients, they were divided into a group with
good prognosis (n=90) and a group with poor prognosis
(n=71). During the same period, 161 patients with
chronic angle - closure glaucoma without iris
neovascularization were selected as the control group.
ELISA method was applied to detect the expression levels
of serum NOX4 and MMP-2. ROC curve was plotted to
evaluate the diagnostic value and postoperative
complication prediction value of NOX4 and MMP - 2 in
patients with DM complicated with NVG. Pearson method
was applied to analyze the correlation of NOX4 and MMP-
2 with vascular endothelial growth factor ( VEGF) and
interleukin-6 (IL-6). Multivariate Logistic regression was
applied to analyze the influencing factors of postoperative
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complications in the study group.

¢ RESULTS: The general information of the study group
and control group of patients is comparable. Compared
with the control group, the expression levels of serum
NOX4, MMP-2, VEGF, and IL-6 in the study group were
significantly increased ( P<0.001). According to Pearson
analysis, serum NOX4 and MMP - 2 levels significantly
positively correlated with VEGF and IL - 6 levels,
respectively ( P<0.001). According to ROC curve, the AUC
of NOX4 combined with MMP-2 in the diagnosis of DM
complicated with NVG was better than that of individual
diagnosis of NOX4 (Z=3.341, P<0.05) and MMP-2 (Z=
2.788, P<0.05). The duration of DM, the proportion of
people with intraocular pressure >21 mmHg, and the
expression levels of NOX4, MMP-2, VEGF, and IL-6 in
the poor prognosis group were all higher than those in the
good prognosis group ( P<0.001). The duration of DM,
intraocular pressure > 21 mmHg, the levels of NOX4,
MMP-2, VEGF, and IL-6 were all risk factors for poor
prognosis in DM patients with NVG ( P<0.001). According
to ROC curve, the combined prediction of NOX4 and
MMP-2 for postoperative complications in patients with
DM complicated by NVG was superior to the AUC
predicted by NOX4 (Z=3.727, P<0.05) and MMP-2 (Z=
2.219, P<0.05), respectively.

e CONCLUSION :NOX4 and MMP-2 are upregulated in the
serum of patients with DM complicated by NVG.
Combined detection of these two markers holds
significant clinical value for the early diagnosis and
prognosis of patients with DM complicated by NVG.

* KEYWORDS: diabetes mellitus; neovascular glaucoma;
nitric oxide synthase 4 (NOX4) ; matrix metalloproteinase-
2 (MMP-2) ; diagnosis; prognosis
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I NVG H5 2R BB , BRI, % NVG 85 515112 I K 13
JEVTAS FE OB AR Ik P B I A T R 0 R AL
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FWT, DM fIl 45 I %2 0 A0 W5 DR AR 19 505 A ( diabetic
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F IR IO AT ARG BEDTE 5 (2) HA 300 55 IR A% G
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PRI 3 B J5 SRS BF5E o LA i i PR B4 R 3
K FH ELISA ¥,

123 MEHEIARAAE MR BRE WU LI T2
Ay AT, NEYIBR ARG BT 1 a, BEVI# 100% , TC2K
Vit oL, BEVIIF GRS A B B B 1 d &, BT Ik B
[8]4 2024 4F 6 H BV FEAAHEIR & M1 H5%k . DM Jig e
Fede s B AR 5 I K (RS2 AR IR R | B o R T
W HT D) P R S I A YRR AN A TS R
RAL(71 ) AR BAR S I LA 0 B E R ATG R A4
(90 i) ,

BEit2# 5B B E AL BRSPS 27.0 #fd , AWFFE T
R G IERDM, £mh vxs SRMSIAEA « K156
THECERIL n(% ) s, RAIXCK R ; 2 ROC #h 26 1PAh
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FKHZHE Logistic AT T4l & ARG I R AE 1) 5%
M R 2%

2R

21 FARAMIMBAH—MBAMIT LT WHBEHEN—
JBEFEARENT F M4 SR o P AL R R ] AR A
LR PR s BMI LR 2 R G EE L (B P>
0.05) , HA AT etk , Wk 1,

2.2 & VEGF.IL-6 NOX4 MMP-2 ik K F Ltk &
ELISA K I 45 5 2 0, 0F 97 4 58 & 1L 7 VEGF . IL-6,
NOX4 MMP-2 335K 3 5 T X IR 4L (¥ P<0.001) ,
W2,

2.3 NOX4 #1 MMP-2 k£ 5 VEGF X IL-6 BytH X5
2 Pearson 04T, WF 5T 4 34 1ILWE NOX4 . MMP -2
K5 VEGF (1L-6 /K2 3% 1IE A & (3 P<0.001) ,
W23,

2.4 NOX4 B MMP-2 7k 3¢ DM % NVG 2 & RS B
ME 2 ROC #hZE 43 HT, NOX4 MMP -2 £ W DM 3 %
NVG H#1 AUC 43518 0.793 ,0.812, —F B &2 B i)
AUC K 0.894, —H W42 DM Jf & NVG B #11 AUC
T NOX4(Z=3.341,P<0.05) MMP-2(Z=2.788,P<
0.05) 2352 W DM 1% NVG &1 AUC, W% 4,18 1,

2.5 AEFG 4 A NOX4 #1 MMP -2 7k £ B 1B £ 38 4R 10
EE& o file A RAMBUG B4R E 050
Fe 8 T i 2 S (P>0.05) |, Tin A B 2H H % DM R
R E>21 mmHg A%t BL & NOX4  MMP -2,
VEGF \IL-63R ik /K V-3 F il J5 B 441 (34 P<0.001) ,
s,
2OMRABEHUARGHEENEZMEEZS4H L DM
J R NVC BEBE (FE AR =1,T)5 RiF=0) NHEE
7, BE(>21 mmHg=1, <21 mmHg=0) . DM JiF 2.
NOX4 MMP -2 VEGF . IL-6 /K3 (EEAT &) N HAZ &,
2R W R, DM S5 A2 BB JE > 21 mmHg, NOX4  MMP -2,
VEGF IL-6 K38 DM 34 NVG & TiE A B 1 615
A Z (¥ P<0.001) ,IL#E 6,

2.7 NOX4 5 MMP-2 7k 34 DM # % NVG & HIM A
BHEEMTMMNESHT 4 ROC HhH L5 B, NOX4
MMP-2 Fiiill DM 3+ % NVG & H B A JG I & AE /) AUC
43514 0.794 0.872, —FBRA FUN A AUC S 0.944, 8K A
W DM I & NVG & H BUR J5 I & 6E 1 AUC fE T
NOX4(Z=3.727,P<0.05) MMP-2(Z=2.219,P<0.05) .
MM DM I & NVG & AR 5 I &£ 5E /) AUC, WL
7,182,

1 WABRE ARSI

E(EL7D WA (n=161) S REZH (n=161) X2/t P

e (51, %) EE 90(55.9) 80(49.7) 1.246 0.264
i 71(44.1) 81(50.3)

AERS (XS | %) 55.52+8.26 55.37+7.98 0.166 0.868

W AR (5], % ) H 80(49.7) 85(52.8) 0.311 0.577
G 81(50.3) 76(47.2)

R (1, %) B 87(54.0) 83(51.6) 0.199 0.655
¥ 74(46.0) 78(48.4)

LR (5], % ) A 89(55.3) 84(52.2) 0.312 0.576
7o 72(44.7) 77(47.8)

BMI(X+£S, ke/m*) 23.83+1.54 23.65+1.42 1.090 0.276

TE SR DM IR NVG (5 0 A et BT830 A 1 A8 f) e M DA B T DL RAE AT

*2 WAEREMF VEGF,IL-6 NOX4 MMP-2 FikKFEXf b 5347 xXxs
2H ) %L VEGF (pg/mL) IL-6(pg/mL) NOX4( wg/mL) MMP-2(ng/mL)
Wt 161 172.07£30.17 34.66+7.41 31.13+8.29 7.17£2.21
o} e 2 161 142.58+29.88 26.64+6.32 24.64+7.85 5.81+1.35
¢ 8.812 10.449 7.213 6.663
P <0.001 <0.001 <0.001 <0.001

H LI DM I NVG B3 ; % FR 4 A 505 A2 1A A48 o D A R BIR SR 3
% 3 NOX4 1 MMP-2 7k E5 VEGF E IL-6 FIHE XS
VEGF IL-6
e
LR . P . P
NOX4 0.783 <0.001 0.726 <0.001
MMP-2 0.718 <0.001 0.732 <0.001
£ 4 NOX4 1 MMP-2 7k F3 DM H# % NVG BERIZHME
A5 AUC 95%CI HURRRE (%) FESERE (%) WA EAREE 2
NOX4 0.793 0.745-0.842 82.60 65.20 27.51 pg/mL 0.478
MMP-2 0.812 0.766-0.859 77.00 61.50 6.11 ng/mL 0.385
IEA 0.894 0.861-0.928 91.90 60.90 0.528
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x5 ARG E NOXS F1 MMP-2 7K F K tH X HEAREI L B 9 #7

it BE AR (n=71) WG R4 (n=90) X/t P
DM 5 (X %S ,a) 9.85+2.56 8.23+2.11 4.401 <0.001
MR (B, %) >21 mmHg 68(95.8) 4(4.4) 133.916 <0.001
<21 mmHg 3(4.2) 86(95.6)
MATHEE (B, %) =0.02 32(45.1) 48(53.3) 1.084 0.298
<0.02 39(54.9) 42(46.7)
NOX4 (XS, pg/mL) 35.80+6.33 27.45+6.12 8.466 <0.001
MMP-2(X%S, ng/mlL) 8.26+2.33 6.31x1.01 7.139 <0.001
VEGF (XS, pg/mL) 181.62+28.34 164.53+26.28 3.957 <0.001
IL—6(X+S ,pe/mL) 38.55+5.35 31.59+5.62 7.968 <0.001
T UG A R LIRS I A0 14 883 5 FUS RAF2H 0 Rt BRR 5 JF R AE Y B3
*6 MRABEFHUARAEHEENZMEZSH
pAlnS B SE Wald X? OR 95%CI P
DM Ji5 7% 1.265 0.356 12.626 3.543 1.763-7.119 <0.001
{/EYE 0.988 0.267 13.684 2.685 1.591-4.531 <0.001
NOX4 1.415 0.304 21.677 4.118 2.269-7.472 <0.001
MMP-2 1.477 0.253 34.094 4.381 2.668-7.193 <0.001
VEGF 1.181 0.313 14.232 3.257 1.764-6.015 <0.001
IL.-6 1.407 0.296 22.597 4.084 2.286-7.295 <0.001
&7 NOX4 5 MMP-2 7k 3t DM #% NVG 2HHIAARBH L EMNTNNES T
i H AUC 95%CI TR (%) FERFE (%) e YPEFEEL
NOX4 0.794 0.723-0.864 81.70 65.60 30.56 wg/mL 0.473
MMP-2 0.872 0.819-0.925 85.90 70.00 6.87 ng/mL 0.559
5B i 0.944 0.893-0.972 90.10 86.70 0.768
1.0 - Hﬁ'—’I{—J" — 1.0 . -
‘ Ff_/ﬁ/ﬁ ot P )
S o8 f T
7 J[ HJ} ‘
L8l 06| S |
: | = |0
°~4‘fr h 0.41|
— NOX4
024 -MMP-2 i
—— NOX4+MMP-2 0.24 —— NOX4
BEL MMP-2
( NO:(A:MMPZ
0.0 T T T y 0.0 . . . "
0.0 0.2 0.4 0.6 0.8 1.0 00 0.2 0.4 06 0.8 10
145 5# [ 145 53 1%
1 NOX4 1 MMP-2 7k 3¢ DM 3% NVG B&Ei2EMER 2 NOX4 #1 MMP -2 7k x4 H B AR J5 3 & JE Tl v B /Y
ROC Hi%, ROC M,
3 1t DM & 2 A e B Be i A 23 1 B, et B AT e C 2 A

DM 3 & NVG J&—Fl i DM 5| %& By™ B IR 30 &,
DM 3 B TG = IUHEIR 2 IR JES I 45 ) 08 B ok
A HRRAE 20 0 S i A b 28 e HEA T M B A, T BOIL I
JES Ty B A a0 A O J 5 B 4 0 O J5 6 A0 il 4 5 2, I
LA 7 FE A O B 0t RO P R A I AT R, 2 T
SR TR A A2 ) T DM IR & NVG 38 1

106

P B AR BB AL | DR, A2 W DL R R R T a]
VAT R M 42 1) g 155, 6 T 90 575 AR 0 3t 2 R0 T &2 %
EE

NOX4 & — Fh 8 B (1) S8 A0 10 T It Ja T A0 Pk i A M2 vy
TR ERWE R (NADPH ) Ak 55 , =00 I JIE P ) 40 i
i ROS 1Y R EAVR  FE S MR B AR & F T BRI EIA
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T A 2R A ) B EOWE PR s A0 DO i A s A L ke
MR 45 W 7s , NOX4 fi7 4= 19 ROS FI fig i 4 T 9% BDNF/
SIRT1 FE B FLIE Caspase—-3 25 DR W # 03B 4128
s T & R T NADPH 4 A6 i 400 il 700 T LA R0 #5
NOX4 %5517 ROS ;=4 (A FAE M, A Z8H W NOX4
AAERH IR DR B & B L eAh, Li % BE g K B 4
B R AL FREL AL G A /NG 0 290 it ] 35 5 2T 4 10 A 56 3
P NOX4 5% 5% RN AR 11 23538, 5 S04 i iy ROS R
Ty, 8 a5 PR IS 5/ 43 R GLX351322 4 1)
NOX4, 75 B F MK ROS K- 3 Bk £ TiETm
AL AL, IR IR T R T R AE M AT AT L2
Tang 25" BF5Y & IR UL BE NOX4 3235 7] I Z 4 NADPH
LTI  FRAIC VEGE 1235, FEAIE DM /DN BUAY 1L 557 38
B, I ETE T 0 A I R AR e A R BT A I A5 TR
B, R WIBOE NOX4 7E A b CsAEHT . A oE 4
IR, 5B A, 0F 50 41 B34 17 NOX4 i A K
FRETHE, 5 LR g R E S8, 1A, NOX4
VEGF IL-6 /K5 i IEA G, #8758 NOX4 25 7T DM &
FRENVG I HERRE, NOX4 2 DM Jf & NVG B#E Y
AUC 240.793, 4275 NOX4 %} DM Jf & NVG & BA —E
B2, TG AS BL2H NOX4 1R kK5 THlE B
U4, DM Jf & NVG B3 lE AN B A A& B R &, NOX4
Tl DM & NVG B35 HBARJG I &ZIER AUC 4 0.794,
B NOX 19323k 7KF 5 DM 3k NVG B F TG %)
FHOG ,NOX4 = RIBEHER G KRB T DM Jf & NVG
R IR 5 I AT B KU, EL A e ) T T A 1
ZEA DL L2 HEM NOX4 Rk /K7t 5 DM 51
2 P IR DR 2 T S5 P 1 S A B R A G, R RS
LU ROS 93 & AR B, 5 35 HR 38 1M 45 PN B2 A4 B 1) 4 4%
AR 3T A I A T A, R 0E T NVG i & AR & et
MMP -2 SCFR I i il A, 2 35 5 4 i 26 P I8 53 0 A T
BN, BT RE S M A AN A A1 R ) B R R T
S0 AP LT TR DM LA JT 0 09 4 A T
MMP-2 7K T+ 55 A BY T 35006 R0 99 JBE 37 26 il 45 % B,
Gong %" B} 58 & Bl VEGFA Fl MMP -2 %% IncRNA PVT1/
miR—-29a-3p B4, IncRNA PVT1 [ 5% 368 3 490 s 42
BN T VEGFA FE LR e AL 1 MMP -2 (1) 335 K i
HAEALNIECR B9 HTMC DRERRAS . Liao 251" #9384 BALE
ERIEREE R, I R A N MMP-2 B8Rk , (% VEGF
Fl VEGF 321k py 31k | ik — 230 = W75 S 00 Bk 45 RS AR 0oy
JIEE P 2 440 L 3T % 20 ROS 9 TE 8, I By 1k 40 e 1
Yang %V HF 58 & B MMP -2 78 PDR 3 I3 i ik
KOV B T, MMP -2 1) 5 5 26 15 5 0 PRI 51 2 19 S it
TILRIERREY], ARG R BR, 5% RA A L, oF
TR BH MG MMP-2 M RE KB T R, 5 ks
AL, R MMP-2 25T DM Ik NVG & it
. AN MMP -2 5 VEGF IL-6 /K V2 i 3 1F 4 ¢,
MMP-2 £ W DM 3% NVG % 1) AUC 4 0.812, /R
MMP-2 R AfE#E T DM B # NVG W& 4, % DM If %
NVG B —ZEZWii{E, BUEA R4 MMP-2 13 ik K
BTG R4, DM 3% NVG H3& Fil 5 A B 5 G 16

K ,MMP-2 il DM 3% NVG & H ARG I A AERY
AUC 4 0.872, W] MMP-2 Xt DM Jf: & NVG H& 12 h
R T v B B A A, 28 E DL B S5 AR A
MMP-2 B2k K T 5 DM 5 158 6 i 5 55 988 A1 5 4 B
A AT B A v A 05 S A SR SR A

A, NOX4 MMP-2 BA 121 DM 3% NVG K Tl
DM Jf-& NVG & IR S5 IF & AER) AUC PLT =34 53 5l
A, HAUC 3 T % F M B 58 P B K Sema3A,
Klotho , SDF—1 B4 A6 il , Xof 338 A= R4 BRI 40 0o FE& 3 A5 i
FHARJG NVG ARSI ME, R _FHKEXT DM
IR NVG 2 Wi B 5 35 B (40 . BT 24 28 35 1l
1 VEGF IL-6 3K /K- B 35 & T X4, WA A R4l
HHH DM Hi R IR >21 mmHg A %05 L &% VEGE
IL-63% ik K ¥ & F B B 441, DM 9k #2 | IR /&
>21 mmHg VEGF IL-6 /K-F-¥2% DM & NVG & HiJ5
ARBGERHZE, #£78 DM B& Ik NVG 5 VEGF,
IL-6F KK Jife IR EE R Z ST,

Zi E ik ,NOX4 MMP-2 7£ DM Jf & NVG & I3
H B, O E AKX DM & NVG B P2
VT K W0 AT BRI DRAN L, PRI R ke A7 BB JF kB X
NOX4/MMP -2 %l ) XU 01 1] 37 , 20 35 /1N 43 JIK 1) 38 1)
it JFREZ D BABIBFSE , B NOX4/MMP -2 &
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