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% VEGF.IL-6.SDF-1 fEfE R #r £ I & it
SRS EBEERHRIZKE CXCR-7.
IGF-1 BYtH & 143 #r*

K#, kEE, AR, TTEN, LKIE
(PEARREZZSNEEEFETO RE, XiE 300162)

HWE . Bl RidhFad@ Akt ¥BF (VEGF)., @i -6 (IL-6). LR mERERF -1
(SDF-1) A#ERsm#T AmERFRIR (NVG) 5 &L TRk ALY CXCAWETZhKT (CXCR-7). Mk
EMAKAF-1 (IGF-1) #9AREK, FiE #2191 A—2024F1 A FEAARRE LERIFIMFEEF PO
B 89 86 BIMEAIANVG EH AR R (NVGA), FHRBEARNVGIERENS A 1. 1. MH, stiREH
FRREATE T 008 MIE B 506 A AT B4, KR BEIR o0 R X 34 % 4 f 75 VEGF. IL—6. SDF-1,
CXCR-7, IGF—1/KF, HWERFE HUHE & VEGF, IL-6, SDF-1, CXCR-7. IGF—1/K-F, KA Pearson#8
FMESH L VEGE, IL—6, SDF-115 CXCR-7, IGF—1K-F#4R%E Mk, RALXEIHFE (ROC) &S
#rdn#& VEGE, IL—6, SDF-1, CXCR—7, IGF—13#% k% NVG MM a9, 5R NVG AR fik
VEGEF, IL-6. SDF-1. CXCR~-7. IGF—1KF34ZFH T3 (P<0.05), FINVG BF Vs ErM3ghn, ik VEGE,
IL—6. SDF-1, CXCR-7, IGF—1KFZFZ (P<0.05), fi&k VEGE, IL-6, SDF—11 CXCR-7/KF £ E48
* (r=0.325, 0.422, 0.462, P<0.05), i VEGF, IL-6, SDF-15IGF-1K-F2ZEMX (r=0.215. 0.281.
0.320, P<0.05), ROC# &% R LW, f#F VEGFE, IL-6, SDF-1, CXCR-7. IGF—1BA4 W8 Jk s NVG
I #7649 v 25 F @ A2 4 0.985, #BME 4 100.0% (95% CI: 0.782, 1.000), 4554 91.5% (95% CI: 0.825,
0.968). #5if i VEGE, IL—6. SDF—1&#KAENVG BE P 2HEA, BKFREIERy> MG mmtEG; =
#5 CXCR-7, IGF—1 ZiEA0% , BRAAMX 5 AR L WAL R 3, I SDE-1 250805 B 69 U8 A5 47
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Serum expression of VEGF, IL-6, and SDF-1 in different stages of
diabetic NVG and their correlation with CXCR-7 and IGF-1*

Song Jing, Zhang Zhi-xin, Zou Bing-liang, He Yi-qing, Ma Min-wang
(Department of Ophthalmology, Specialized Medical Center of the Armed Police Force of China, Tianjin
300162.China.)

Abstract: Objective To investigate the expression of serum vascular endothelial growth factor (VEGF),
interleukin-6 (IL-6), and stromal cell-derived factor 1 (SDF-1) in different stages of diabetic neovascular glaucoma
(NVG) and their correlations with CXC chemokine receptor 7 (CXCR-7) and insulin-like growth factor-1 (IGF-1).
Methods A retrospective study was conducted on 86 patients diagnosed with diabetic NVG at the Characteristic
Medical Center of the Chinese People's Armed Police Force from January 2019 to January 2024. Patients were
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divided into NVG stages I, II, and III based on clinical manifestations. Fifty patients with cataracts treated during the
same period served as the control group. Enzyme-linked immunosorbent assay (ELISA) was used to measure serum
levels of VEGF, IL-6, SDF-1, CXCR-7, and IGF-1. Serum levels of these markers were compared among different
groups. Pearson correlation analysis was employed to evaluate the correlations of serum VEGF, IL-6, and SDF-1
levels with serum CXCR-7 and IGF-1 levels of VEGF, IL-6, and SDF-1 with those of CXCR-7 and IGF-1. Receiver
operating characteristic (ROC) curves were used to analyze the diagnostic value of these markers for stage III
diabetic NVG. Results Serum levels of VEGF, IL-6, SDF-1, CXCR-7, and IGF-1 in the NVG group were
significantly higher than those in the control group (all P < 0.05). Serum levels of these markers increased with the
progression of NVG stages (all P < 0.05). Serum VEGF, IL-6, and SDF-1 levels were positively correlated with
CXCR-7 levels (r = 0.325, 0.422, 0.462, P < 0.05), and also positively correlated with IGF-1 levels (» = 0.215,
0.281, 0.320, P < 0.05). ROC curve analysis showed that the combined detection of serum VEGF, IL-6, SDF-1,
CXCR-7, and IGF-1 yielded an AUC of 0.985, with a sensitivity of 100.0% (95% CI: 0.782, 1.000) and a specificity
of 91.5% (95% CI: 82.5, 96.8). Conclusion Serum VEGEF, IL-6, and SDF-1 are elevated in patients with diabetic
NVG, and their levels increase with advancing clinical stage. These factors are positively correlated with CXCR-7
and IGF-1. Combined detection of these five indicators has the highest diagnostic efficacy for stage III diabetic NVG,

with SDF-1 serving as a sensitive auxiliary diagnostic marker.

Keywords: diabetic neovascular glaucoma; vascular endothelial growth factor; interleukin-6; stromal cell-

derived factor 1; disease staging; biomarkers

W5 PR B A2 145 175 R (diabetic neovascular
glaucoma, NVG ) & —Fft 5% JRIpG R o0 JIEE5 248 4 OC 114
FEEIERAE , FE R R AL B KA g g 1 A g 4
PREETT WA R A= W DR R IV LA N R AR
£ A F (vascular endothelial growth factor, VEGF) |
FI A4 25 -6 (Interleukin—6, TL—6) £ 3% 57 44 Jitg 15
PER ¥ -1 (stromal cell-derived factor 1, SDF-1)
IR 5 R AR LR Y OB AR Bl PR R X S ]
- A A A A N B it A e A, R A
g JIES AT 5 A B B R AR, BRI S| R OEIRY . R
AT AR TR R NVG A bR s W kA7 T K i
WFSE, AHIXBEhR R Y 7R 0 12 W A 30 b i LA
WA . T %I VEGF . 1L-6 I SDF-1 7K
5 NVG IR G &R, AU BY T 48 78 HAE SR
ERETR AR T, A RE XS LIS W R By 6 SR Y
TTHEAERE B o RS 1Y 3 100 RE 4R S IR IR IR YT, K
B B o ARPTEARTE M VEGF [ 1L-6 , SDF-1
TERE IR NVG 8 70 91 rh i 323k & 45 eXC i fe IH

T2k 7 (C-X-C chemokine receptor type 7, CXCR-
7). BREESFEFEAKKE T -1 (insulin-like growth factor
1L IGF-1) BYARSCE, LA by i PR i BEORS o A 95
o M DRI DR SRAR A

1 #AREFE

HRITHR

BEEL 2019 4 1 H—2024 41 A v [F A R 365
FEHR BN AR 0 B 2 vh oL IR 19 86 19115 PRI NVG 8 3
HFFEXT G (NVGAL) o BRI 7 A Be AT R 97
(4 N B BB 3 50 81k o R AL . X BRZH 5 NVG 4147
LE I o A= (| DA S o SN - v @

1.1

B, ok, ZERHLsiteEZ s (P>
0.05), AAATHME (WFE1).

W PR NVG 2% MR 3% Shields 43 25 bR #E¥ 23
T#gC1o6)) M (s240) s E) . 1.
0T % 2% 1T O U A /N BB AR LA B R R A
MR BB AR L E L B KU B A D

F1 WHE-BEBLLE
215 n AR/, x £ 5) B WFE AR (kg/m®, x = 5) =1 UA A 7 3 I V1]
PORIEE] 50 52.65 + 6.98 26/24 23.54 + 1.65 16 18 19
NVG 4] 86 53.92 621 49/37 23.76 + 1.97 34 32 37
tICH 1.047 0.317 0.666 0.772 0.020 0.329
P1E 0.298 0.574 0.507 0.380 0.888 0.566
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M DK AT B 4 i, MR R AT B R B
Ehwr o M. B L 0B A o A e g, JF
B IE A 2 5 A 5 B A LGS B FL A B 1) £ 4 20 20T IR
B P, b K A2 BRI EE 5 B T Bk iy HE
B — D B2 IR I & T AT RS A 5
2 e RE R )R BRI 9 o T < e B K s fA )T
2R AE LA T T A LU A T R o A A 2K
P K TG EH i s AR PR R SE m O, nT AR AT T Y
R S AL ) 2o R, Lz R B A R E
2 4 HLA R AT 2 0 B DA BRURR 11 B A I Ui 4 e ST
e - S BT A A 5 A AT, B DS — B AR
3 44 FAT BRI O i 3 o AT 90 48 B2 B I8~ A 22
B 25 BRI HE (2025-0097 ) .
1.2 WNSHEBRRIRAE
121 wndrg OIKZEFE (hiE 2 505
RGBT G (2020 4F ) ) P @2 TR IRk
A OLERRT I L AR FS I A 12 W B PR NVG, i
PRI HR VS il sk 28 A i . IR T, 240
KT KAy & AT BT A G IR BT R e %
122 Hedr OQHAME KRR (nHih
FERI T OGR o ™ A A 0 A ) Bl 4 B R
i O BOIee s ) s QAT Wi el ROREAS
4y QX R B A IR IR . OB A R ek
A R PR B o
1.3 i IEER

W B i A 0E 58 0 IR 2 H R ] 25 7 A1 ]
Jk1fil 5 mL, 3 000 r/min &> 15 min 5 B E3E . R
JFHY Tl D B 92 Wz T e 25 ) 6 A 0 1L 5 VEGF - (7
& A v E SR 5 A R A F] ab222510) (IL-6
(MW EECHEIAS ARSEA,
ab178013) . SDF-1 (i3l & B bu N BB P e R
HBR T, EK1119) . CXCR-7 (i #) & 0 [ % [
YA A BRA ), abl53435) . IGF-1 (X7 &
W H B R E B ARG BR A E], EK1131) 7K

1.4 FitERH*

BG4 47 2R T SPSS 26.0 e b8 #F . T Bk
DAMIHEC = bt 22 (xxs) Fom, R KR8y
200 M, L BT LSD-¢ K 5 ; ARk
DML s (%) 3R, W KRR . 2%
i %L T ﬂz SFIE  (receiver operating characteristic curve,
ROC) £k, P<0.05 K2R A58 #E X,

2 R
2.1 PAMFBEMIREDKELLE
Xt BB 4 5 NVG 4 VEGF . IL-6 . SDF-1. CXCR-7

FIGF-1 K R, & i, Z 5 WA G ¥ E X
(P <0.05) ; NVG 4 VEGF . IL-6 . SDF-1, CXCR-7 F/I
IGF-1 K28 X idl . Wik 2,

2.2 ARESEANVG #E& 1% VEGF.IL-6,SDF-I,
CXCR-7.IGF-1 7k FLb 8

A6 4y ] VEGF, 1L-6. SDF-1. CXCR-7 i
IGF-1 7KV L8, &0 2008, ZRB¥AsitE
X (P <0.05) . A[E 73 8] VEGF, 1L-6. SDF-1,
CXCR-7 F1IGF-1 7K V- P W L4, 28 LSD-t & % |
ZRWAGHFE L (P<0.05); BE#E NVG E &I
PRSI, 17 VEGF . 1L-6. SDF-1, CXCR-7,
IGF-1 K-8 T = . W& 3.

2.3 1% VEGF.IL-6,.SDF-15 CXCR-7.IGF-1
7K FHIHE K14

1% VEGF . 1L-6. SDF-1'5 CXCR-7 /K- 145
IEAH G (P <0.05), I3 VEGF, IL-6. SDF-1%5
IGF-1 /K IEAE (P<0.05). W34,

2.4 1% VEGF, IL-6, SDF-1,CXCR-7. IGF-1
JHHERBNVG [HIH2 B &

PANVG T 85 (15 i) i BaPE4L, T . 149
BE (716 ANAMELL, 26 VEGE ., 11L-6.
SDF-1., CXCR-7. IGF-112 Wi B¥ JR % NVG 1 3 1
ROC #h £k . 2R F —.JC Logistic [0 (5] §i 1% 25 3% )

*2 EAS5NVGAMEVEGF.IL-6.SDF-I.CXCR-7.IGF-17kFLbE (x+s)
25 %) n VEGF/(pg/mL) IL-6/(pg/mL) SDF-1/(ng/mL.) ~ CXCR-7/(ng/mL) IGF-1/(pg/mL)
Xt BEA 50 329.15 + 65.31 162.47 + 35.41 2,69+ 1.01 1.61 +0.87 68.15 + 13.21
NVG 86 522.64 + 95.65 244.65 + 59.54 425+ 121 3.31+1.02 88.65 + 13.65
{H 12.679 8.881 7.688 9.877 8.544
Pd 0.000 0.000 0.000 0.000 0.000
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#3 AESHEINVGEEMEVEGF.IL-6.SDF-I.CXCR-7.IGF-1 7k FtL 5

(xxs)

NVG 5348 n VEGF/(pg/mL) 1L-6/(pg/mL) SDF-1/(ng/mL.) ~ CXCR-7/(ng/mL) IGF-1/(pg/mL)

133 19 391.65 + 85.46 195.68 + 39.12 2.98 £ 0.69 1.88+0.71 75.54+9.57

11 443 ) 501.22  115.65 231.65 + 55.98 3.99 £ 1.01 322097 89.46 + 12.53

e 15 635.18 + 125.49 311.54 £ 59.35 578+ 112 475+ 0.89 98.86 + 15.64

Fiti 19.955 20.556 35.449 42.114 15.323

Pt 0.000 0.000 0.000 0.000 0.000
%4 M7 VEGF.IL-6.SDF-15CXCR-7.IGF-17kFH  0), vk 57 5 0 F 2 I 3150106 & B A 22 %

RS SBR[ )7 A Logit (P) =-8.352+40.126
oo P VEGF+0.018 x 11.-6+1.285 x SDF-1+0.973 x CXCR—7+

D o I i Pl 0.109 x IGF-1., ROC fh £k 45 - £ W, 17 VEGF,
VEGF 0.325 0.002 0215 0.047 IL-6, SDF-1, CXCR-7. IGF-1 8k & & Wi b Ik i
16 0.422 0.000 0.281 0.009 NVG I3 &Y Hh 26 F 1 ALk 0.985, UMk 100.0%
SDF-1 0.462 0.000 0.320 0.003 (95% CI:0.782, 1.000) , 45 55 P K 91.5% (95% CI:

MRS ZRER, WA LIRS AR A A

0.825,0.968) . & JH Bootstrap % ( # & filiA£ 1 000 7% )
PEAT N EREGAIE, IE G AUC H 0.971, /R A

B, LINVG M EAS G (IMW=1, 1. D#H=  AREHXIHE. WES AL
%5 IN7%EVEGF.IL-6.SDF-1.CXCR-7.IGF-13t#ER%NVG [l BAEII2 Wit ee 54
5 et T 95% CI 95% CI 95% CI
B R HURIE 1% e %
i TR B BR THR B
VEGF 507.62 pg/mL 0.829 0.725 0.934 93.3 0.681 0.998 64.8 0.525 0.758
1L-6 293.47 pg/mL 0.867 0.770 0.963 66.7 0.384 0.882 90.1 0.807 0.959
SDF-1 4.73 ng/mL 0.918 0.839 0.997 86.7 0.595 0.983 83.1 0.723 0.910
CXCR-7 3.97 ng/mL 0.908 0.837 0.978 86.7 0.595 0.983 83.1 0.723 0.910
IGF-1 86.88 pg/mL 0.736 0.595 0.877 86.7 0.595 0.983 56.3 0.440 0.681
*& 0.985 0.965 1.000 100.0 0.782 1.000 91.5 0.825 0.968
or 3 itig
0.8 W PR o5 NVG i — i bl 0 PR s 5 | kS 119 7™ B 10 19
0 JEEIT R E , 3R B I BT I A Y SR MG 4R, R
iH o — N e Y
& SEUR N T m ALy e Rk 2 EGEE N, Bl
H A . Ay
= 04 F R B BRI, NVG M AR R -
FHET R PR 51 R A AR A B S NVG A ) i
0.2
fiff, Hih VEGF ., TL-6 FI SDF-1 15 Ho BEAL I o2
0.0 EAZDAE I, VEGE 2 — i SC 5 Y {2 1787 9 K 4l
00 02 04 06 08 10 , . N e
A JiL AR A TR, A B A0 D B 9 7 i) 3R GR
—TF T
B1 5% VEGF.IL-6,SDF-1.CXCR-7.IGF-1 5t~ SH M. (Rl # MEMA KB E, XRNVCIY

fm NVG 11 H## ROC i &

SR FERA S TL-6 AF o — B R AE N1, FEfe 2t &
S0 LA A o 47 T8 A, o A R I ) g
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