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H OE.BH T aFRAsKPAR@msiTERF-1(SDF-D) . & & mEH &G 4(ANGPTLY) A K
4 B % G -9 (MMP-9) # i ¢ 37 & o B FH R IR (NVG) B F9mtE AL X W& ME, FiE &4 2019 4 2
AZE2024 % 6 AFBHTHEAARERK L 211 4] (211 BONVG & F 44 NVG 4,483 NVG I & 5 4%
NVG EB&54 1T a5 6 I AAQ10 4 M A G6 F)ARBEELHFEALE NVG B2 oA REAH (171
B BERMUOB), ZEBRAMTELHTEANARERBFOFSHABEEGAREEE 130 41 (130 BR) A G A
B 2n, RF B BE 0% B K e A ) e 7R R B K P SDF-1,ANGPTL4,MMP-9 & F; % A % B % Logistic & )2
S A Hr NVG & H5 Z R MR F ;R A 2K H TAEFIEROC) ¥ & 3F 46 & i & %K F SDF-1, ANGPTLA,
MMP-9 # R B A3 NVG &5 L LML, £R NVG A F & 5K F SDF-1, ANGPTL4 ,MMP-9
KEHHTERAREAP<0.05); [l #A48 f % & 5K+ SDF-1, ANGPTL4 MMP-9 K P25 F [ #92n, [I #
A, A A RIS T I HA(P<0.05); 5 K4 ik & 5K F SDF-1, ANGPTL4,. MMP-9 K -F & Is &
Sl AEEERSTRELAP<0.05) 6 K5H . ok & B KP SDF-1, ANGPTL4, MMP-9 & %
NVG &5 X% aHA & (P<0.05) ;% P SDF-1, ANGPTLA . MMP-9 = % B4 M NVG &5 5 Xt
ZTEMRAUC)H 0. 948, K T = F £ mm (Z=3.802.3.189.3.360,3 P<C0.05); &K+ SDF-1,AN-
GPTLA .MMP-9 = # B A M NVG #4582 & 8 AUC 4 0.924, K F =% F M (Z=2.977.2. 260.,3. 978,
¥ P<<0.05), & NVG &4 hiEx &% K+P SDF-1, ANGPTLA MMP-9 K-+t & ., A5 mtk R A AR
X, ZHABAERERFSENVG BEXFL AN THRIW.
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Abstract: Objective To explore the evaluation value of serum and aqueous humor stromal cell-derived
factor-1 (SDF-1) ,angiopoietin-like protein 4 (ANGPTL4),and matrix metalloproteinase-9 (MMP-9) detec-
tion for the condition and recurrence of neovascular glaucoma (NVG) patients. Methods From February 2019
to June 2024 ,a total of 211 patients (211 eyes) with NVG in Qingdao Eighth People's Hospital were included
as the NVG group. The patients were classified into stage [ group (45 cases),stage [[ group (110 cases),and
stage [l group (56 cases) according to the clinical staging of NVG. According to the recurrence situation,they
were classified into a non recurrence group (171 cases) and a recurrence group (40 cases). Another 130 age-re-
lated cataract patients (130 eyes) were included as the cataract group. Enzyme-linked immunosorbent assay
was used to detect the SDF-1, ANGPTL4,and MMP-9 levels in serum and aqueous humor. Multivariate Logis-
tic regression was performed to explore the relevant factors affecting the recurrence of NVG patients. Receiver
operating characteristic (ROC) curve was performed to evaluate the predictive value of serum and aqueous hu-
mor SDF-1, ANGPTL4, MMP-9 levels alone and their combination for recurrence in NVG patients.
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Results The NVG group had higher SDF-1, ANGPTL4,and MMP-9 levels in serum and aqueous humor than
the cataract group (P <C0.05). The stage [l group had higher serum and aqueous humor SDF-1, ANGPTL4,
and MMP-9 levels than the stage I group and stage Il group.and the levels of above indicators in the stage
I group were higher than those in the stage I group (P<C0.05). The recurrence group had higher SDF-1,
ANGPTL4,MMP-9 levels in serum and aqueous humor,and a higher proportion of clinical stage [ll than the
non recurrence group (P<C0, 05). The clinical stage [l ,levels of SDF-1, ANGPTL4,and MMP-9 in serum and
aqueous humor were influencing factors for recurrence in patients with NVG (P <C0. 05). The combination of
SDF-1,ANGPTL4,and MMP-9 in serum had an area under the curve (AUC) of 0. 948 for predicting recur-
rence in NVG patients, which was larger than those of the individual prediction (Z=3. 802,3. 189,3. 360,all
P <C0.05). The combination of SDF-1, ANGPTL4,and MMP-9 in aqueous humor had an AUC of 0. 924 for
predicting recurrence in NVG patients, which was larger than those of the individual prediction (Z=2. 977,
2.260,3.978,all P<<0.05). Conclusion The SDF-1,ANGPTL4,and MMP-9 levels in serum and aqueous hu-

mor of NVG patients are elevated and are associated with disease progression and recurrence. The three are

expected to serve as molecular markers for clinical evaluation of recurrence in NVG patients.
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ANGPTLA 2 @ik, Bl /E R B 2 BB R E N
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GPTL4 . MMP-9 /K F%F NVG #FW1E M & & 1T
i 18 .
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1.1 %kl P 2019 4F 2 A & 2024 4E 6 A 75
B s NN R BE CF AR WA/ 211 (211 HR)
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WS 41~75 %, (57.18+£8.58) %, HiE NVG
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% PRSI ) 22 S R G 2E B (P =>0.05) , HA AT [
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1.2.1 I K K H SDE-1,ANGPTL4 . MMP-9 7k
ER MIEFEAUCRE  CRETAAAANRTE 8 h
BB I 5 mL, 280 G042 10 cm, 3 000
r/min, 10 min) Zb B 5, 4R L35 T R @ H A & Z iR
M) EP &S N IEE —80 C AR, BrKEEARI S, T
AR 1 d SR 5K, BUM EM , & T I 4%, vh ke ot
TH TR 45 IR, R F T I R 5 R 1 948 48 0 R 2 2
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185 .CSB-EQ027490HU , st 4= 1) T FE A BR 2>
H))  ANGPTLA[ 85 . D711097, /E T A% T ( I
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12D 6 M H . IR EE RGN, B
e RRUES T B AT DT A 1M A R R R > 21 mm-
Hg(l mmHg=0.133 kPa), WRIWEE EEH S WKL
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1.3 Giit2eab s SR SPSS27. 0 Bk 4443 M s .
2 Kruskal-Wallis £ 5, £F & 15 2 70 A7 09 11 5 58k,
Phats R A B e BCR A ¢ K, 2 4] R H
LR 2 M i — 25 P EL AR T SNK-q K5 5
1T Bonferroni & 1F . TTHEUHE R LL n (Y0) Fow 4L1E] L
BRI, RHAZEHEE Logistic 015 5087 5 i
NVG B#HE KB R, R 2R TAERRE
(ROC) i Z& ¥ A 1l 35 . B7 7K th SDF-1, ANGPTLA,
MMP-9 7K NVG 85 & & #0841
FCAUO) % % ] DeLong K63, P<<0.05 N #E R
FEE N -

SDF-1,ANGPTL4,MMP-9 7K F} 5 (P <C0. 05) ,
1.

2.2 AFIEERS NVG B H& I 3E M Bk SDF-1,
ANGPTL4A MMP-9 /K F e 5 1 4. 11 944
e T 33 4 1fi 3 & B K H SDF-1, ANGPTL4 , MMP-9
AT (P<<0. 05) . BT 40 1 %5 2% 5 /K H SDF-
1.ANGPTL4, MMP-9 /KFE#H @ F 1 44 (P <
0.05), W% 2,

2.3 RELEMASE LA MW K FHKF SDF-1, AN-
GPTLA MMP-9 /K F- b SARELZMAMIL, E kKA
M5 M Bz 7k # SDF-1, ANGPTL4 . MMP-9 /K - 7
E(P<<0.05), WL 3,

2 % ® 2.4 W NVGEBHEZRWARREST SKREXR
2.1 WigH LG & Bk b SDF-1,ANGPTL4 . MMP-9 @A, & & 406 R 4% 39 1 3 8 & 5 e Fh s (P <<
KFEHE SHWNERAML.NVG 4L & EKd 0,05, WLk 4,
*1 WA E KB KH SDF-1,ANGPTL4 MMP-9 7K F L& (x +5)

s SDF-1(ng/mL) ANGPTL4(ng/mL) MMP-9(pg/L)

e 3 Bk 3 Bk i Pk

FINBEH 130 2.7440.38 2.234+0.29 28.1644.13 33.1944. 36 160. 85+21. 67 129.54418. 27

NVG 4 211 4.08+0.62 3.55+0.50 39.98=+6.04 57.83£8.72 235.46433.78 205.93+31.06

t 22.200 27. 387 19. 655 29. 980 22.487 25.451

P <20. 001 <20. 001 <20. 001 <0. 001 <20. 001 <20. 001

*2 AEEKRSE NVG 2E MIiE R EKH SDEF-1,ANGPTLA MMP-9 7k F b8 (7 £5)

) SDF-1(ng/mlL) ANGPTL4(ng/mL) MMP-9(pg/L)

e i35 Bk i Bk i Bk

1 M 45 3.6540.61 3.09+0. 39 34.104+5. 26 51.09+6. 64 188.13+23.53 173.41423.97

Il #121 110 3.97+0.62 3.48+0.52° 39.524+6.12° 56.51+9.20° 236.05+35. 96" 204.31+31. 89°

1M 441 56 4.6440. 63" 4.064+0.55" 45.6146.51" 65. 849, 45" 272.33437. 74" 235.26+35.12*

F 35.332 48.503 45. 714 37.705 75.539 48.975

P <20. 001 <20. 001 <20. 001 <20. 001 <0. 001 <0. 001

5 L WA, P<<0.05; 5 11 g14iA 1L ," P<<0. 05,

%3 REREE5EREBEMEBEREKS SDF-1, ANGPTL4 MMP-9 7k ELL 8 (7 £ )

) SDF-1(ng/mlL) ANGPTL4(ng/mL) MMP-9(pg/L)

i " i3 Bk i3 Bk % Bk

REKRH 171 3.9340.61 3.42+0.49 38.4946.01 55.4948.57 226.24+32.98 198. 47430, 94
=N % 40 4.75+0. 64 4.11+£0.56 46.37=+6.15 67.85+9. 35 274.86+37.21 237.82+31.56
t 7.538 7.798 7.443 8.070 8. 188 7.214

P <20. 001 <20. 001 <20. 001 <20. 001 <20.001 <20. 001

2.5 MW NVG EEHERENZHEK Logistic MIH4 1 SDF-1, ANGPTL4, MMP-9 /K J& NVG & &

Br ANVG BEREEN(EE=1.KEk=0N
HASEE, LI 3.4t P<<0.05 WEME N H 8, 2 &
LA ML W, & [ 4B dk (8] AN A7 78 2 M In) 8 O
ZKH T <<10). ¥ 2 HE Logistic 14 434

G A Je B ) 45 R TR0 e PR 2 390 11393 . ot 386 % s 7K

KGRI % (P<0.05), W& 5,

2.6 Ifil7% SDF-1,ANGPTL4,MMP-9 /K%t NVG
BEZ LB MNE UNVG BERZ R (E
K=1, KRE Kk =0 FREZR, LLMLE SDF-1, AN-

=z HL
GPTL4 ,MMP-9 /K25 b A K 56 2% &, SR FH 2 F &£
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Logistic [ I3 43 #7 #4 & 1l & SDF-1. ANGPTLA4, x4 B NVG BEERXNERERSH s Fn(2)]

MMP-9 % NVG & & & & 1Y #5048 J7 72 . Logit A £E R4l i 4 ‘
(P)=0. 947X SDF-1+0. 900 X ANGPTLA-+1. 071 1 (=171 =ty ¥
MMP-9 + 5. 991, Il i§ SDF-1, ANGPTL4, MMP-9 AR () 57.114+8.54  57.48+8.76  0.245 0.806
“HPETI NVG BEHELZ KM AUCH 0. 948 KT ey 0.570 0,450
SDF-1, ANGPTL4, MMP-9 H.0 Wil i AUC(Z = 5 $7(50. 58 2357 50)
3.802.3.189.3.360,% P<<0.05), W&E6, " S1010.12) s 0

2.7 Bk SDF-1, ANGPTL4, MMP-9 7K % %}

. N , L REFEE (kg/m?)  22.06£2.92  22.53+2.84 0.921  0.358
NVG B#HEZEWBIME L NVG BHE LN

g — 1. % —0) IR A A5 B LU B2k o SDF-1. e I R 31(18.13) 8(20. 00) 0.075 0.784
ANGPTLA .MMP-9 7k 75 4%, H 4 % 45 5, % il Lo- B IR s 33(19. 30) 9(22.50) 0.208  0.648
gistic 150 BT 9 8 B3k SDF-1.ANGPTL4 MMp-g /% 1597 0.206
S NVG %%’Ekﬂ’ﬂﬂi{ﬂ‘ﬂ R Logit (P) = =0.02 56(32.75) 9(22.50)
0.969X SDF-1 4+ 1. 036 X ANGPTL4 + 0. 921 X <0.02 115¢67.25)  31(77.50)
MMP-9+ 5.991, 57K SDF-1, ANGPTL4, MMP-9 iR 43.940 <<0.001
SHBA T NVG BEE KM AUC K 0. 924, KT 13 44(25.73) 7A17.50)
SDF-1, ANGPTL4, MMP-9 B il i) AUC (Z= 11 38 127(74.27)  22(55.00)
2.977.2.260.3.978,% P<<0.05), WHE 7, gz 0€0. 00 11(27. 50)

x5 B0 NVG BEEXMEEE Logistic @A

AN S T {5 B SE Wald X* OR 95%CI P

I PR 5339 T . I=0,MP=1 0.719 0. 335 4. 604 2. 052 1.064~3. 957 0. 032
Ii13% SDF-1 S E 0. 942 0.358 6.917 2. 564 1.271~5.172 0. 009
B3 7K SDF-1 SIS 0. 969 0.374 6.711 2.635 1.266~5. 484 0.010
i 7% ANGPTL4 SENAE 0. 900 0. 362 6.178 2. 459 1.210~4.999 0.013
Bk ANGPTLA S E 1.036 0. 406 6.507 2.817 1.271~6. 243 0.011
IfiL 7% MMP-9 Sz A 1.071 0.397 7.281 2.919 1.341~6. 356 0. 007
B3 7K MMP-9 SIS 0.921 0.376 6.001 2.512 1.202~5. 249 0.014
g — 5.991 1.869 10. 277 — — 0. 001

e — R L .

x®6 & SDF-1, ANGPTL4 MMP-9 &K E3 NVG BEE XM E

T H AUC 95%CI W R Y0 RSO0

SDF-1 0.822 0.764~0. 871 4. 60 ng/mL 70. 00 87.72

ANGPTL4 0. 841 0. 784~0. 887 42.92 ng/mL 87. 50 74. 85

MMP-9 0. 837 0.780~0. 884 255.12 pg/L 75. 00 83.63

=HRE 0.948 0.909~0. 974 — 85. 00 92. 40
. — RN TEE .

x®7 Bk SDF-1,ANGPTL4 MMP-9 7K E3F NVG & E & BN E

i H AUC 95%CI W E R %) FREOD
SDF-1 0. 820 0.761~0. 869 3.88 ng/mL 75. 00 81.87
ANGPTL4 0. 844 0. 788~0. 890 62.01 ng/mL 85. 00 76.02
MMP-9 0.801 0.741~0. 853 213.28 ‘ng/I4 80. 00 68. 42
SHRE 0. 924 0.880~0. 956 — 82. 50 91. 81

T — Rn T
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NVG J& —Fh df K IR o5 o IR a5 2 o i &% i o
T B B A A R R, T 5 R IR R T L o
T AT BE 23 F G R0 4 2, i ] 400 ) A Gl i R IR L 5 3K
Mese 4kt . NVG &R HLE & 24, H R
AR R F R T EBE NVG, FEURYIT R B &
TR 2 MR Sk e 5 0 ) BE 2 O KUK L 7 5 I R
TG R, BRI FhRER B NVG R
155 J 5 1005 5 B0 XS R Y L TR R R 2 & B
B E X, ARSI NVG 515 ok K 5 % H e
B A= bR W . B AE R I TR 5 996 8 7 R 100 TE A 2 43t
5%,

SDF-1 X #k A C-X-C 3L ¥ #1k IH FELAR 12(CX-
CL12), 2 IR 7 Z A 1 22— v W 5| e 240 i
T R L O] K P R AN A L A P R A KT
(VEGF) 43 | N B2 A1 20 i & A6 Fn 3T 75 18] 72 5+ 40
OB 7 AN ok = A S T 2 AN 1= R o L R A
BRI A BESE R B A0 AN S T AR U B
AE CXCL12 FR3A 1y, F T 02 1k 00 1) A5 g 44 1
AR, ARG SR R NVG LT K Bk
SDF-1 /K F¥mFEa R, Bl 3d . 1184, 1
Wi h 8RB, R SDF-1 | #£ ik 5 NVG &
ALVRBEMG, 5 LR WER s AAF. h oA )RR AR
SDF-1 /KAl fE £ 4 25 NVG B 5 ik, I,
Il PR W] 45 L3 SDF-1 2K kg Wa il 48 . A7 Bh T Ko st
Al NVG B 15 ™ E R, 0T & % 36 97
FRMES %, FIRETRE,CXCL12 o] 5 i # 7 CX-
CR4 38 B4 41 25 4 I 00 il 22 A0 oy 28 32 oy P 25 5 DA TTT
O A 28 R TR SR AL L 5] R PR I B 2T A
FETT L TS O A PR Y AR ST A R
IR R A NE B Bk o SDF-1 7K S gk — 48 7 i, 42
7~ SDF-1 @ # A vl REHY N NVG B35 & LI, 4rHr
HALHI AT REJE SDF-1 # ik b v] 4 #F i 5 o9 i 4 K
PR 7~ ¢35 L 40 it 34 A K A T AR I 48 % AR, o T A aF
s 5 10 T 5 TR SDF-1 38 1T 475 S 00 190 55 et 22 7 40 i o4
7o P EUEH WUR 82 B Sy R R

ANGPTLA J&— Fl A1 XF 40 F B 5 29 0 50 X 10°
() M4 AR R 8 T AR R AR R, AN-
GPTLA 0] 3 i3 3% 538 1fn 45 Az B% . 1M A 38 35 1 | R E )2 b
S AR A S R 0 A B B AR B F S R,
ANGPTLA4 7K Tt w5 o] fg 3#F 9 Je 18] 5 4% 1k, 5 B0k 4%
5 A I /I RO I B R 2T 4R, LU SN g
KR = LA O A BB L B K L SRR R AN-
GPTL4 /KT . H 5% B M0 A4 1 2 iA 5%, 9t
AT SR R LA I 35 A 3R 97 B A AR IO 4
WoR NVG 4L & B Kt ANGPTLA KF-3 & T
FINEEA, HET WA TWH. T WH PR TR
R ANGPTLA R BHES 5 NVG B & T
e, I, 723897 NVG B, ) 58 i 5 i W 4 1l 3

ANGPTLA 7KV H B 8 35 e - R . A BT
I R T A AL BB TT I 56 . A W IE R , 0L I I
Jik FHL2E 8235 7k ANGPTLA 7K - B 25 B K Jib 75 B 184
I I L 2 WG YT IR ANGPTLA /KRR . B 5 %
AR 100785 308 o 1 . ok 3 R L R B I AR YL R
WFFT 8 & B & & 4L i & B K ANGPTLA /K3
BT ARE KA IR SDF-1 @Rkl fie 5 NVG B #
R HEM ANGPTLA /K- TH & 7l B 5 30 ™
FEE 1L A5 PN B2 4 i 346 4 L B B g 3 5 A2 2E R IR
AR AR LAY A B £ L 3 0 4 A . F 3R R R
A =T

MMP-9 J&—F A Xt 7 F i i 298 92X 107 9 IV
TR g it 5 P e R 40 L I 2 L T TR R 4 Y
W25 R0E VR S R H O IRIB YT AT &
BT ARG & B R 20 A 40 A BE T R
HE K 48 I Bz 40 i (HCECs) K # B it MMP-9., Jin
il HCECs 51 i #8 J Il 38 T 1 AH 56 1 R 9 &R » M
117 75| A6 IOk 285 5 37 2 I 4 2 0 . P R A S iE g
N s 2RI MMP-9 3 i 2 5 W I AR I A 3G 5 &
A AL 380 A JR I il A5 PN Rz AH 4 A, A T B
A= UM DR 5 O ) AR kA . AR BIF ST A R R
NVG 4155 K B3 7K MMP-9 K2 T 1 N B4,
HAEM YA, T WA, T 94 2T Eas, #R
MMP-9 /K535 F 55 NVG B &R EAH &, I
PR AT 3 45k S E W i vE MIMIP-9 36 35 3k Fil r NVG
O ARG L T AT AS HEARIR YT . kS, MMP-
9 ] O A AR K P TR B IR 40 i A SRR T A A
il 1 S E — 20 B AT /N SR I X s K R BEL D o
SCPH K A2 B IR R AR 4 R
7N R K K MMP-9 K SE ik — 2 T
R MMP-9 5 R A T RE T8 NVG B3 & & K 1
I G ILR A L B #235 MMP-9 {8 3 1fi 45 8 98 L &k 4k
Bz 20 0 200 A R S i o A T AR RO P a4
PN B 40 M 3T 8 L AR I I A P P o B S S i R R
PO Sl i, A 5 L 5 O g O KUK ot — 5 8 i

AW 5¢ 45 3 Won, i iE & B K o SDF-1., AN-
GPTL4 . MMP-9 /K¥J& NVG #B#H 2 LB N &,
H i & Bk ¥ SDF-1, ANGPTL4, MMP-9 Bt 4 il
M NVG BHE M T8 — 8 br W, i — 25
P 7% 38 3 A I if % SDF-1, ANGPTL4 . MMP-9 7K %
AT H W NVG B 2 & A B T I K 5 bl 45 7
BEIRIT LAREAR NVG B EE & X . A58 1477
ANJEZ AL BEAR BN HR SO A5 BT RE 1 R
AREREM A, G KA A2 0 . MATE
Z I RAE B » LIS IE A 0F 5 (1) o] S . L 4h ., SDF-
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