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Abstract

¢ AIM. To investigate the relationship between Apelin and
5-like ligand 4 (DLL4) expression levels and clinical stage
and efficacy in patients with neovascular glaucoma
(NVG).

¢« METHODS.: A total of 96 NVG patients (96 eyes) who
were admitted to our hospital from January 2022 to March
2024 (NVG group) and 96 cataract patients (96 eyes) who
underwent cataract surgery in our hospital during the
same period (control group) were selected. NVG patients
were divided into stage | group (22 eyes), stage Il
group (47 eyes) and stage lll group (27 eyes) according
to the clinical stage; furthermore, patients were divided
into ineffective group (20 eyes) and effective group (76
eyes) according to efficacy. Aqueous humor Apelin and
DLL4 levels were detected by enzyme - linked
immunosorbent assay. The influencing factors of the
efficacy in NVG patients were analyzed by multivariate
unconditional Logistic regression analysis, the evaluation
efficiency of aqueous humor Apelin and DLL4 levels on
the efficacy in NVG patients was analyzed by receiver
operating characteristic (ROC) curve.

¢ RESULTS: Compared with the control group, aqueous
humor Apelin and DLL4 levels in the NVG group were
increased (all P<0.001). Aqueous humor Apelin and DLL4
levels in the stage |, stage Il and stage Il groups
increased in turn (all P<0.001). The effective rate of 96
NVG patients was 79.2% (76/96). Compared with the
effective group, aqueous humor Apelin and DLL4 levels in
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the ineffective group increased (all P<0.001). Clinical
stage Ill, high intraocular pressure, high Apelin and DLL4
were independent risk factors for ineffective treatment in
NVG patients (all P<0.05). The area under the curve of the
combined evaluation of aqueous humor Apelin and DLL4
levels in evaluating the efficacy of NVG patients was
0.874, which was greater than 0.790 and 0.786 of aqueous
Apelin and DLL4 levels alone (all P<0.05).

¢ CONCLUSION: Aqueous humor Apelin and DLL4 levels
in NVG patients increase, which relate to the increase of
clinical stage and poor efficacy, and the combination of
aqueous humor Apelin and DLL4 levels is more effective
in evaluating the efficacy of NVG patients.
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T OLHR I 42 Bk 5 DL i A ] 30 30H BRI , 2020 4R
SFRAA 361 J7 N, 414 J7 AR 7 6 IR I R 7 5246,
TR & A LY 8.39%" B A= I A Ik T Ot R
(neovascular glaucoma, NVG) J& 4k & F /N 52 B 3R 1 | A 5
£ IR I R A 100 A8 A B — FhodE A P T OGER 0L
W DR i A0 Do 5 7 A0 P B e e e ik BEL 8 | IR ke 1L 3% 5 E
SRR, R AU TR 35K K S R AS AT 3 R i Ok 1)
JRE PN N 2 A K BT (vascular endothelial cell
growth factor, VEGF) B&F- AR BA — & J7 8L, (B4 A &84
R DR 2 25 S A I B 1t 5 252 A7 7 4 PR 3R R ) 3
HPFHE T BT NVG B I A R 728
X T HGE R B UG 2OCH B, A 148 A iU NVG
R RN Apelin J&—Fh /A B 35 K, A3
A A A R 2 ( angiotensin receptor J, APJ) e 33
LA A B, Hubens 2510 5@ 1 /N 42 0 4% 1R ( ribonucleic
acid, RNA) % & L, Apelin 275 YGCHR B & Bk by 2 &
FEh A 8 FEACIA 4(d-like ligand 4 ,DLI4) J& Notch &
538 ) O B LA, BB VIS Notch 5 538 B 42 iF 1l 45 4=
A7, Ren 2518 SZUGHRIE | DLLA A8 357 A5 10045 4 R s 40 it
BRI s R IR JF 5 LR Il A AR A G, EOE T NVG
A P7/K Apelin [ DLLA 35 7K -5 1l R 733 b 7 8% 56
RMATHERLE , AOFFOM MR TE 2 B ot B an T, LU Sy ek
e NVG BFIT R B 2R
1 W &RMFGE
1A X% P 2022 4F 1 H & 2024 4F 3 A KB UR 1Y
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5.24) %5 51 ), 55 45 Bl ik A 214 (1 8.05+
3.19)mo, ARHEIG IR 4> 1" 43K T WIAL (FOLAR G, 22
M) A (FF A AVE DGR 47 IR) | MU (AR
JEHRIYS 27 M) | = 41AF IS Mo 22 v e gt i (B P>
0.05) , FA R HeE 55 B ) 400 R Be 12 32 1 P B TR

PN B R 96 ] 96 HR (X IR ) |, AR IS 45-75 (SF 1
59.11+5.36) % ;4 50 4], 55 46 ], PW4LAF & Rk 5 22 5
TGt 2# = L (¥ P>0.05) , HA AT bt GAAMRIE: (1)
I R A VS22 (2) 4E it =18 %75 (3) NVG & E Bk
M YER YCIRIZTT & R ILH (2019 4F) ) 2 WibrifE; (4)
FI P BRAT & (e PRIZ Y7 48 B — IR BL 22 0 ) 10 12 Wb v
(5)FRER K o HEBRARIE . (1) R MM 22 R R PPAh VR T
FPRCE 5 (2) MR FRGEBIR & 5 (3) WA IE 245 Wy aod O
(4) BFFTIR A MBS H AR NVG B, (5) &g
PR 5 (6) 3 3 mo NPT R 2549 (7) 1k ik
B (8) IRARAMI L TR s a3 Ak AT mT fE 4 kL
MINREE 5 (9) A I E LI E D RESIE ; (10) LEIR I FL
Wila 4, ARRESE CHUS B 24 A0 B 23 51 25 W A ko (e
45:2022-KY-024) , i fi & 538 ( LW N) B2 F
HRE,
1.2 ik
1.2.1 [B7K Apelin 0 DLL4 7K F&M 1781 55 28 0 AR 3K H
B P K AR R 0.5% 2 F R U AL IR (B 2 o
H20020327) %R 6 Y%, 5 5 min 1 ¥, S BREES H T B
FRFEIS , I 1 mL JC A 1 5 25 DA RS 2% 28 il E R B, 4l
W25 0.1 mL 5K SR IE R RS2, 97 A2 S0 900 AL T R
WO PESE A AR 8 Apelin FEEEX 900558 W Bk 18500 A
DLLA B EX A 75 W FfE 21500460 0 57 7K. Apelin \DLLA 7KF-
122 BRE IR NVG BEF R AFEERN AR %
MR B A B I R 43 3 A TR AT TCME s AT
YRR ATHRIE
123 B AERITHSE Fif NVG BESHChEH
A M AEEF BRI )T & F IR (2019 48) ) AT M1 3R
J7 . T IR i Se AT AR BR N VRGBT VEGE 254 LI fff dir
FEHT A= i A IR AT, 1 IR R Y i) o a8 I VK 2, 8 40
SR TE B A R D R T - TIT 09 A 2 i o o P
AR 24540 I 2 o) S i A7 R 4 i, an 5 0F — 25 %
HIHR e, AT e BT F IR TR (VYT BR AR | OCIR T
ME M ARG, R ERE G, Fm R ER N 5
VEGF 2454, % S drr B Af i 45 R A7, Bt AR B IR P 42 il 155
B, e SR A TP CIR TR | 1 P B A R AR R 5 3 5
TRYIRA, F R s PR i S B EEEAR . NVG B
VRI7 GBI BE T TIZ2BE VT 3 mo  BFIR <21 mmHg HALES
PRI R SONIRTT AR, Iz st MRy sk
W NVG 553 R ICREH (20 ) FVAREH (76 HR) .
GeiteEar B R I GE 127 B F SPSS28.0 #4740 #r .
A IESI IR ERILL x+s 25, P2H ] &7 0h
SEREAS ¢ KB, AL LR F ORI E— 28 T L
K LSD—: #5486 ; 4% Bk R Mann—Whitney U K55 3T
BORBILL n( %) Fm AT XK S s 2 I ZE AE & A Logistic
HrH1 NVG B E IR0 g m N £, 20 & TAEFRRE
( receiver operating characteristic, ROC ) plr 2 7 7 B K
Apelin \DLL4 7KF-XF NVG 83597 30 PEAL &g, AUC [k
B DelLong K, P<0.05 NERESITHE X,
2R
2.1 W4AREK Apelin #1 DLL4 7K FEb i S5 HEAH L,
NVG 41 57K Apelin DLLA 7K T 75 (3 P<0.001,3% 1)
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22 AEIEK 4 # NVG £#& BB 7k Apelin 1 DLL4 7k
b 194, T4 M4 557K Apelin , DLL4 7K 4K
WIHE (4 P<0.001,%2)

2.3 NVG BE R B E =X Logistic B VT4 4 NVG &
96 BINETT A RCER 79.2%(76/96) o HP R Logistic [1]
VA AT 7, 55 850 LA, TEAsC AL PR 43 1 T4 Lk 451 | AR
JEFNF7K Apelin \DLLA 7K B8 5 (3] P<0.05) , P4 f 3%
PRI Y R IR R A ITRE R s K s
W, 25 i #E (¥ P>0.05) , L3 3,

2.4 57K Apelin #1 DLL4 7K 5 NVG EEFT W EE
JEE % Logistic B IF A4 LU NVG & J7 s (L&
AR =1/0) N A& 0GR 28 (1T S5/70 #9700 89 =
1/2/3) JHRJE Apelin DLL4 Jy [ 728 & ( JFAE 55 A 3% 2L B AR

KTF 7K Apelin \DLL4 7K B3 2E4% 11 0.790.0.786 ( Z =

2.189.,2.522,P=0.029.,0.012) ,

®1 WHEIK Apelin 1 DLL4 7k FEL & xxs
2H ) MR %k Apelin(ng/mL) DLL4( pg/mL)
NVG 4 96 1290.75+420.96 45.10+14.47
Xf B2 96 760.03+292.76 29.52+6.56
! 10.141 9.419
P <0.001 <0.001

E 6 N [ 1 452 PRI LA B

&2 AEIEKSH NVG & E7K Apelin #1 DLL4 7K F ELE;

i) AT Z I Z AR &M Logistic [F1H, I R 4337 I8 HR xxs
JE#5 Apelin £ \DLLA £ NVG [#077 B0 ke A0 B Apelin(ng/ml.)  DLLA(pg/ml.)
% (4 P<0.05, % 4), I 740 22 924.41+299.43 34.06+14.11
2.5 FB7k Apelin #0 DLL4 7k 3 NVG 2B & 7 2R S 2L 11 #A21 47 1182.51+280.03" 43.89+7.98"
8 il Logistic [ 7902 B2 K Apelin. DLLA K -3 £ | B 27 1777.67+£235.37*°  56.22+16.03""
NVG 8 FIFRUME [ Logit (P) = —10.177+0.003 X Apelin+ Fie 118.435 40.148
0.096xDLL4 ], 1.3 5,/ 1. ROC £ &%, Bi /K Apelin ., Py <0.001 <0.001
DLLA /K FBETEAL NVG B EIranyth & TR N 0.874, 1:°P<0.05 vs 1 M40 ;°P<0.05 vs [1H2H,
*3 NVG BEITHHIEERE Logistic B35 #7
ES ToRA (20 HR) HRLA (76 1)) B SE  Wald X* P OR 95%CI
P (1, % )
3 11(55.0) 34(44.7) 0.412 0505 0.665 0.415 1.510 0.561-4.064
i 9(45.0) 42(55.3)
AEH (X£s %) 60.35+5.98 58.05+4.96 0.085 0.050 2973  0.085 1.089  0.988-1.200
FRTE (X %S, mo) 9.20+2.91 7.75+3.21 0.154  0.086  3.190 0.074  1.166  0.985-1.380
M50 (IR, % )
Vs 11(55.0) 45(59.2) -0.172  0.506  0.115  0.734  0.842  0.312-2.272
+H 9(45.0) 31(40.8)
JE & B (IR, %)
5 PR 95 100 IO s A8 11(55.0) 43(56.6) -0.246 0.845  0.085 0.771  0.782  0.149-4.097
AP0 B e ik B 2E 5(25.0) 17(22.4) 0.140  0.611  0.052 0.819 1.150  0.347-3.806
HIR B 1ftL 275 2(10.0) 10(13.2) 0.265 0.884  0.090 0.765 1.303 0.231-7.364
HAth 2(10.0) 6(7.9) 0.264  0.967
e AR 7333 (R, % )
I 0 22(28.9) 11.801  0.003
1145 5(25.0) 42(55.3) -0.423 0.721  0.345  0.557  0.655  0.159-2.688
1 487 15(75.0) 12(15.8) 1.618  0.685 5572  0.018 5042 1.316-19.317
HIFEE (B, %)
e IR 8(40.0) 28(36.8) 0.134 0515  0.067 0.795 1.143  0.417-3.134
15 R I 10(50.0) 30(39.5) 0.427 0505 0716  0.397  1.533  0.570-4.126
WA R (], % )
A 13(65.0) 45(59.2) 0.246  0.524 0221 0.638 1.279  0.458-3.571
G 7(35.0) 31(40.8)
YA (B, %)
H 10(50.0) 33(43.4) 0265 0.504 0276 0599  1.303  0.486-3.496
T 10(50.0) 43(56.6)
R (XS, mmHg) 33.45+3.30 29.88+3.32 0.307  0.088 12.209 <0.001 1.359 1.144-1.614
Apelin(X%S ng/mlL) 1621.21+332.63  1203.79+399.57  0.003  0.001 12,972 <0.001  1.003  1.001-1.004
DLLA(X%S ,pg/mL) 57.14%+13.61 41.93+13.01 0.095 0.026 13.517 <0.001 1.100  1.045-1.157
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x4 [BK Apelin 71 DLL4 7k F5 NVG & FTp L EZ=IEE K Logistic B30 #7

Ap i B SE Wald X P OR 95%ClI
IR (=%, TH) 9.406 0.009
1] -0.312 0.830 0.101 0.751 0.732 0.107-5.024
iy 1.987 0.949 4.379 0.036 7.291 1.134-46.863
HR R = 0.495 0.156 9.995 0.002 1.640 1.207-2.228
Apelin =3 0.003 0.001 7.513 0.006 1.003 1.001-1.005
DLI4 & 0.083 0.033 6.262 0.012 1.086 1.018-1.159
%5 FEsk Apelin #1 DLL4 7K Fxt NVG 835 30 il 26k
EiEL7D i ES R 95%CI P Cut—off WURE (%) FRFE(%) AR
Apelin 0.790 0.695-0.867 <0.001 1241.34 ng/mL 95.00 60.53 0.5553
DLL4 0.786 0.690-0.863 <0.001 44.76 pg/mL 90.00 56.58 0.4658
THBL 0.874 0.791-0.933 <0.001 90.00 71.05 0.6105
1.0 BEK /IS B D v 81, A2 20 I 4 P B AT 1 1 4 AT
/ 8 R i 730 38 8 01, S A Bl AR A0 T S A /N B
08 PR R A A T T L AR R B, NVG B Dy
7K Apelin 7K F 5 % B F %t B 4L, O FLBE 2 I BR 4
0 (18- BT E, Ak, K Apelin KT A&
B NVG iR MG N 3, %45 - 55 Hubens %5 6T
= Apelin 7£ 75 YR BB Pk s 223k 1 &k 90— 3, 5 1 7
o o Apelin K- P £ M R LR LR 25 0L I 5 e ki
o S T T P A B AR R
0.2 B Lk IR B R | Apelin ZKOF- T AT RE i 2 5 AR A
— —EEA AHOCME IR 05 1 2F 8 5598 97 SO0, v E AL 1 AT R S
0 0}2 0_'4 0_'6 0_'8 1_'0 Apelin 38 it 5 APJ Z K45 &, W% PI3K/AKT, MAPK/

155 5 B2
B 1 F57k Apelin 0 DLL4 7KEiF4E NVG BE 773 ROC B4k,

31Tie

NVG 2 Fiy A0 Do JIE Gt i 5 | 0 24 i A8 S &% 34 A= i 3 3
B — B Ak & T G HR PR D) R Bt i (o HR PN ™ 2 R i 2
M4 R T (e kB A S HIR RS A i £ i 48 o A 1 4
JIES | BHLZE Rl 17 g A A /N 92 ) 55 0 S 28 3, S 38005 A o 1A
T TR e MR HE TP g S T 90 ) dfe i, X T T8 0
PEIRIR I & S8R YU VEGE 1697 Fil F R B2k g
Vol /3 A I A TR R A 3 AR T A i A PR {5 B3 R T
AELT L EERS NVG BEITROR AR, ™ 5 R R R A T
ok, A B SRR TS NVG TR,

NVG %A % i i 72 v o A= i 8 A Bl &% 4% B 2R,
W B AT SN SR AR I BORN I PN R A A 3 oAk TR
SEHLEN ™ Apelin S — i 35 B phy 0 A5 P B A0 O UL 4
B 7 AL 2R S i T S 2 4k 43 U PR TR 22 K TR
T A8 Apelin—12 13 - 17 =36 PUFP A [6] VAL | 559K H:
KRGV BT AR E 3 AT N AR e ik S
AP) ZAREE G R VRN RAE SN AL Il A5 A i
W78 PN Bz I RE 55 22 A ) A8, B DA R S A i 45 2 HR
FTRTE ) EEIGIF IR AW EM, Yang 251 3l
T SRS B R A T FELA i A PN R A0 e ) A A
BB, KB Apelin 24 #1L I BRHT A 1L A8 1l 1) 0% i 22
SFRIRFEE  Msh LI IR BN, Apelin— 13 ZE4H PRI 1 8%

ERK S55-530 B% , {23 1045 P9 B 40 M3 58 G A%, 35 98 il
A RE ) RIS VEGE &3k | 3 — 5 i A= 1 45
A R RER TR TH 5, S 8 NVG 5 1 #F B FIG IT BUR T
R0 B, Apelin A5 B I 5 S5 EE 0B R U A R Y
W AT RETE NVG A R TG i A E SR, SR (67
WM, A CT Apelin 7 NVG H4E H BB 5241538
A FR, 47 5¢ Apelin AN[A]EAY (411 Apelin—13 , Apelin—36) 7E
AN [ R 4300 v EL A 3 SR R AIE N ) 8 25 5 A R ) e 2
— BN

Notch {75553 B2 — 2% /57 BE LR ST (1) 4H A 1] 8 THGE 2
Tz S5 ARG e BRI T AR, S A A
TE I YIAHE Y . DLLA 2 i i 55 P B2 20 0 4 B 4
Y E 2 Notch figfk , BEWZ i 15 5 Notch SZ K45 & 106 T UiF
i I, 7 A A R T R A O ERY . BEA IS
FWT, DLLA 7E 075 5 A0 I 5905 75 /) BRUASE 8 ) 400 1) e 2 21
HE IR BEME IS Notch 5 53 6, 2 #0055 B 37 4 il
B I SR A O I g A5 A5 78 e ] DLLA/
Notch {5538 J% AT A3 20 il 10457 P9 1 40 B 3% v F A, A
AT AR L A B 2 X e S 45 SRR 7R DLLA FE
BAE IAE AR DGR g b BT AR AR IR PR 98 TR
A, SR B, LT DLLA 7K T 5 5 55 R 9 L
DR B 722 KB P9 4 30 R A L 4 0 A e 2 2B WD OG | 3
— 4R DLLA S 2 3K ] 68 5 MR AR AR i 8 72 i Jre
X, AIFFRER BN NVG 4 57K DLLA KT 2% 5
TX IR, BB Im R0 13- B2 The . 23
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Fo Mt — KW, Bk DLLA /KF-THE 2 1697 O &
BRI R, X5 FRsh Yy Se s G RAF 78 45 0w B — 2, 3R
7~ DLLA W] g 23 £ 1 3 A= i 480 A B 8 IR R 7 s, AL
M3 NVG 5 1% 2F 8 B3R y7 LT R, o] e AL il 78
F,DLL4 £} Notch {75538 8% 1 SR BCAA , 2 % 35K F- Tt
fe e TRFEEEOE Noteh 155, A2 32F 45 PN B 200 Jf 1) 5
BB A, B BT R SR BT A A, B R D9 A B
Kl K TR BT, S EOR T v R AR Ak
B 1% BRI DLLA/ Notch {55148 W] g 52 M 0L 45° FS 0 PR RN B2
MM fis e dE— N E NVG A IRTTYERE

ARSI K IR, G PR 43 90 LI RTAR R 5 o NVG (8 3
RIT IR SER N E 25 IR 0 43 e R e ™ i
ARG AR , T RE VAT 97 880 NVG B3 Rl A8 8 A =
SR Py T B R AN RN s ik — 20 R 28 6
IS 2GR T RCR SN TF AR | S 58 )
BE MM RER R, AWF5 ROC # £ 7R, 5K
Apelin DLLA 7K FHEA AL NVG B T7 208 il 26 1 F2
3 0.874, KT 537K Apelin . DLLA 7K F- B 0h 744 ) 0.790
0.786, XMl Fr7K Apelin \DLL4 7K F-4 B T4l NVG
FITRL, MBS K B3 7K Apelin . DLLA 7K 0] LB i 6 3
A

ZE EFTR, B3 7K Apelin DLLA KF-F4iE 5 NVG &
I R 43 S0 38 I RNG Y7 ISR VIAR G, B 7K Apelin \DLL4 7K
SEERA AT NVG 827 AR 3w i ITAL AL g . ABiF
FEIAE NVG BH T RGE AL T 57K Apelin , DLL4 7K
Sl R GG T S5 RO R $2 T Apelin  DLLA 1y
WA TPAG AR B AT AT M S 4207 A 10 A8 AH DGR 1) 1 i
HSHRE T 2% (U AFTE—E MR R E . (1) A
WFFEREAS AR/ IN 5 (2) BT RT3 5 (3) AR RBEAMA BT
A ATRERZI NVG BT A R 2 5 (4) AR 52 A 3o
BRI, i B LI IR AIE . JE T U, KRR T P KRR
ARt S BT R] 98T Ry SE R I PR GERE, I3 A
SNSRI S GG | LAtk — 25 15 57K Apelin , DLLA 7K -
X NVG B8 i R 3 1 B 7 30 2 3o

28 0 SRS B A SO AE N 2 th R
1B STBK A BA RIS SCIE RIS 8 0, WI R I 5 25 4k 2
=)
=]

I R RTESCHRRS R B o AT 5 AR 0 WRAF 2308 LS
WICBE SR
S Sk
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