Int Eye Sci, Vol.23, No.5 May 2023 http.//ies.ijo.cn
Tel:029-82245172 85205906 Email :1J0.2000@ 163.com

- HESABEEGIESE -

1 VEGF % Bh 6 7 Y8 58 1 # bK 7 0 I IR 5 25 X BR ) R T

& F 7K F B 2% 0]

Fa R AR R, s R’

SIA BT P, XK, 5. 5T VEGF 4 BY A7 4 5 14k
VR R 555 74 X AR P9 SR DR 7 7K P B S o). [ s R B 2 3
2023;23(5) :827-832

E&£ T H: 2021 FIL A WA H " B H (No.
JSSCBS20211460) ;2021 4F g 5t i f1 2% A 3 BHE B3 0 H B 11
% B4 (No.2021BSH3002)

YEZ BN, (210000) 1 E VT IR 48 7 BT I O DX B B AR B
2(210000) 1 ENVT.F5R48 P 5T, B BT EE R #5E — PR B e AR R
EER/N X 47, B FATEIT, WF55 5 [« 40 A%
BiESE . 7R WL AR, IR E R, HF 5 7 [ . 3 B AR A K
JRPEIR. fystudy2013@ 126.com

ks H 1. 2022-09-11 &1l H . 2023-04-04

HWE

B8 B AR BIER (PPV) AT B N 0 A P J AR
K HF (VEGF) 254 ( FEFA VG ) X 388 5 1 o o 40 T A
J9a7E (PDR) H 35 B8 AR Hh 4 9 20 B IR 7K S A R )
% A 2017-06/2018-01 T-FF 5t BE B K45 — it @
BERE IR BLLI2 I 12 B9 PDR ¥ 49 ] 49 R | BEALS> Ky
WiZH , no—1VC 2H % 25 1] 25 IR PPV AR i A 4252 B 35 4K
JEFESHAYY , IVC 4L 24 f 24 IR PPV RHT 5~7d #3%
P B R i T SRRAAPE R YT . WA R T PPV RHTIL
P ERRAEA | IR Luminex JRAHE 7705 FH AR A6
M AN F A I F A (VEGF - A) | B A% 41 j 4 b X+
(MCP-1) B AR AE 20 i A+ A 7K

SR .5 no-1VC 4140, TVC 41 B F B ISR W H VEGF-A
I $2 2 PR (P <0.001 ), RAEA P T IL-6 (P =
0.004) IL-8(P=0.002) IL-18(P=0.04) . TNF-a(P=
0.03) 7K 5 25 T, A RAE 4 i PR 7oK - B 3
%5,

518 . PPV AR 4l B 3k 35 44 i 33 558 9 AA P 5 0T A R0 RA AR
PDR & B IR P VEGF-A 7K -, {H % 48 i 40 i[5 7
KRR AT R

KR PN N AR P (VEGF) 3R 97 5 38 78 MR R
P AL T B 718 5 20 B TR 7 5 SR 5 B BB AR
DOI;10.3980/j.issn.1672-5123.2023.5.22

Effect of anti-vascular endothelial growth
factor therapy on intraocular inflammatory
cytokine levels in the treatment of
proliferative diabetic retinopathy

Jin—Xiu Luo', Zi-Zhong Hu’, Qing—Huai Liu’,
Yuan Fang’

Foundation items: Jiangsu Innovation and Entrepreneurial Talent

Program in 2021 ( No.JSSCBS20211460) ; Nanjing Scientific and
Technological Innovation Program for Overseas Students ( No.
2021BSH3002)

'Department of Ophthalmology, Nanjing Pukou Hospital of
Traditional Chinese Medicine, Nanjing 210000, Jiangsu Province,
China; *Department of Ophthalmology, the First Affiliated Hospital
with Nanjing Medical University, Nanjing 210000, Jiangsu
Province, China

Correspondence to:Yuan Fang. Department of Ophthalmology, the
First Affiliated Hospital with Nanjing Medical University, Nanjing
210000, Jiangsu Province, China. fystudy2013@ 126.com

Received :2022-09-11 Accepted ;2023-04-04

Abstract

¢ AIM: To explore the effects of anti-vascular endothelial
growth factor (VEGF) agents ( Conbercept) before pars
plana vitrectomy ( PPV) on inflammatory cytokine levels
of patients with proliferative diabetic retinopathy (PDR).
e METHODS:. A total of 49 patients (49 eyes) who
diagnosed with PDR at the First Affiliated Hospital with
Nanjing Medical University from June 2017 to January
2018 were recruited and randomly divided into two
groups. A total of 25 cases (25 eyes) who did not receive
intravitreal injection before PPV were included in no -
intravitreal injection of Conbercept (IVC) group, and 24
cases (24 eyes) who received IVC 5~ 7d before PPV were
included in IVC group. The vitreous samples were
collected from all the patients at the start of PPV. Levels of
VEGF-A, monocyte chemotactic protein-1 (MCP-1) and
inflammatory cytokines in the vitreous humor were
measured using Luminex technology.

¢ RESULTS: Compared with the no-IVC group, the level
of VEGF - A decreased significantly ( P< 0.001), the
concentration of IL-6( P=0.004), IL-8(P=0.002), IL-18
(P=0.04) and TNF-a(P=0.03) increased remarkably in
the IVC group. The other inflammatory cytokines in the
vitreous humor showed no significant difference between
the IVC and no-IVC groups.

¢ CONCLUSION: IVC before PPV can effectively decrease
the concentration of VEGF-A, but had limited influence
on the level of inflammatory cytokines in the vitreous
humor of patients with PDR.
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IL-6 IL- 1o IL~1B TNF o 45 AJ 3 i 7 T P B2 20 B
FEEUC 100 A8 AR A 3 T30 S S 120 R PN B A e A
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H: K HF A (vascular endothelial growth factor—A , VEGF-A)
KT E P R SR B VEGF-A KV 19 T [
FHT AR I IR Ak, RAE PR 7R IR TSR B T g A2 AT AN
# BEAEOFZT 8 %A T VEGF 697 J5 508 880 A IR Y
RAEF F 121k, (LA 5% 25 A AF AR S T ARG
30 3 A 3 B AR T 9 R AKF R0 PPV R TR A 3%
BRI VE B BE A P8 % (intravitreal injection of Conbercept,
IVC) 50 T 400 0 88 4 0 R 2 B9 4,y i R 36 7 4 it
HeHh
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# 49 ] 49 BREAWFTEXNZR  BEHLT P4, no—-1VC 2 1%
25 il 25 W PPV ARRIARAEZ BRI 1 SHAST , IVC A&
#2419 24 HR PPV AR I 5 32 Bl 35 R Js 13 S B 74 30
I7 o AIARRIE: (1) 4RI 18 % L 15 (2) 44 2014 45 4E
P2 S HRARR 2 A0 S MRS T A 4132 1 A9 DR 43015 35
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PPV FART5 %t A — 44 BRI R B2 AE 58 iU A7 FR & 19
PPV AR, B HUHE M B4 3.5~ 4.0mm Jt 30 4T = i
23G 20T O E R A CERE T . 17 236 AR A
P A DR BRI, G SR s ot D) SR FH B Sk e 4 v E
FE HR P9 R R A T s, o oA A B R O R X sk 3 A T IO
BE, LASE N A0 RS e, An SR S B0 ) S FL ok PR ek
TATHR Y IELTE , JCA IR0 8 2 L U R R v B e . AR MAT, Rl
s 2 5 A LD T,

122 WA RKERAMBMEFERY HAREYT PPV
FARIF b ek, BIHR P HE 13 T 46 AT B 8 1A U B 2 0 4
0.5~0.8mL ARF B BB IRMAEA , B i U4 2 T
WA ST EVE T UK B0 (4°C, 15008/ min, Smin ) DA 25
B i M AR SR 5 T - 80°CARAE £ F . ASHIFZ K6 0 1 20
48 VEGF-A FISAE A OCAI N+ 1IL-18 . IL-2,
IL-4 IL-6 IL-8 IL-10 IL-12 IL-13 IL-17A IL-18,
TNF-o A4 40 M 4 46 F F ( monocyte chemotactic protein—
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5T, T 95 EER H Kolmogorov —Smirnov 46 36 4% 4 %)
IEAHE IR IEZS 4370 10 1 R A B AR i 22 (X +s)
FOR, PR F AR T A ST REAS ¢ K50, 22 4 1) Lb 55 fif
AR IT 2253 BT (ANOVA) 5 AN il B IE 285 531 1 1 3 55 k)
DA B (DU AL TRIEE ) [ M( Py, Pog) 130, WA ] HL A
KA Mann — Whitney U K 5, £ 2H 7] Mo %% R A Kruskal —
Wallis H 4555, THECFERR A n (%) 2, P4 ] AR
MR IR, P<0.05 BAREFALRITFEX,
2R
21 WABERLARLLE no-IVC A IVC 4B H 4
W PEFAL K PDR 2R AL R R A 22 i R] A SR 9 R
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PR RO B BRI 0 L, 22 R TS 2R L (P>0.05) ,
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AL, IVC 41 BRI T VEGF-A /K- 8 2 T4 ( P<
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=1 WMABREELZEBILER
- o B/ RIS PDR Z5# (HR , %)

() (Xxs, %) B gAY YA RN PSRRI A IR AT 4 i A R A
no-1VC 4 25 12/13 50.36+15.27 9(36) 6(24) 10(40)
IVC 41 24 14/10 48.62+0.94 5(21) 7(29) 12(50)
/X 0.53 -0.46 1.38
P 0.47 0.65 0.50

T ——— 5 T —
) ppg USRS HbALe  BUTRERRERRIEL RS ot (%)
(x£S,a) (X£S,%) (x%£S,mo) (xx£S,LogMAR)

no-IVC #H 25  12.88+6.85  7.08+1.06 3.28+7.61 1.79+0.78 7(28)
IVC 41 24 11.33£7.93  6.99+0.85 2.86+3.44 1.63+0.83 7(29)
/X? -0.73 -0.31 -0.25 -0.69 0.008
P 0.47 0.76 0.81 0.49 0.93
2 MANBEWEERFABREFRKELEE pg/mL
A 1 no—-IVC # (n=25) IVC #H (n=24) U/t P
VEGF-A[ M( P, ,Py;) ] 80.52(26.62,801.95) 0(0,0) -4.77 <0.001
IL-1B[ M( Py ,Pys) ] 0.18(0.14,0.27) 0.24(0.14,0.43) -0.73 0.46
IL-2[ M(P,;,P,) ] 0.61(0.55,0.98) 0.99(0.61,1.63) -1.75 0.81
IL-4[ M (P, ,Ps) ] 0.53(0.43,0.70) 0.53(0.36,0.79) -0.06 0.95
IL-6[ M(P,s ,P,5) ] 2.44(0.97,6.95) 7.72(3.33,23.34) -2.86 0.004
IL-8[ M(P,s,Py) ] 61.53(26.89,79.08) 110.65(61.06,251.55) -3.06 0.002
IL-10[ M( P, ,Py5) ] 0.26(0.09,0.53) 0.29(0.03,0.67) -0.04 0.97
IL-12(X+s) 0.32+0.21 0.26+0.24 -0.90 0.37
IL-13[ M( P, ,Py5) ] 0.14(0.0750,0.23) 0.09(0.0075,0.28) -0.98 0.33
IL-17A(X%£S) 2.06+0.71 1.98+0.78 -0.39 0.70
IL-18(X%s) 75.89+26.03 92.33+29.34 2.08 0.04
TNF-a[ M( P, ,Pys) ] 7.21(5.79,8.59) 8.78(6.91,12.49) -2.12 0.03
MCP—1(X%s) 657.52+227.95 728.62+238.31 1.07 0.29
%3 IVC AFRHALESE5~7d BEWEE KD AMETFKTELLE pg/mL
21t X+ IVC-5d(n=8) IVC-6d(n=8) IVC-7d(n=8) H/F P
IL-1B[ M( P, ,Py5) | 0.26(0.17,0.43) 0.30(0.15,0.45) 0.15(0.13,0.29) 2.14 0.34
IL-2[ M(Py,Ps5) ] 0.99(0.69,1.79) 1.09(0.48,1.81) 0.85(0.48,1.17) 0.50 0.78
IL-4[ M(P,s ,P,) ] 0.53(0.42,0.81) 0.60(0.41,0.86) 0.43(0.31,0.57) 1.49 0.47
IL-6[ M( Py ,Ps5) ] 5.86(3.33,16.77) 8.79(4.19,21.01) 6.60(2.58,28.01) 0.18 0.91
IL-8[ M( Py ,Py) ] 110.65(76.12,246.28) 135.09(36.46,248.66) 119.44(63.44,311.68) 0.97 0.62
IL-10[ M( Py, Pss) ] 0.32(0.0300,0.99) 0.45(0.0900,0.67) 0.09(0.0075,0.63) 0.84 0.66
IL-12(X%s) 0.39+0.22 0.38+0.18 0.33+0.24 0.13 0.88
IL-13[ M( Py ,Py5) | 0.14(0.0450,0.32) 0.06(0.0075,0.18) 0.03(0,0.31) 1.56 0.46
IL-17A(X%£S) 2.25+0.57 2.09+0.78 1.59+0.89 1.64 0.22
IL-18(X%£s) 95.78+30.91 83.42+25.32 96.62+33.21 0.49 0.62
TNF-a[ M( P, ,P.) ] 10.66(9.02,16.34) 9.16(6.91,12.49) 7.41(5.89,8.29) 4.38 0.11
MCP—1(X%s) 757.79+211.23 834.16+292.01 598.92+155.20 2.23 0.38
3itit AR 1 S R AT PG 5 5 3 3 K T VEGF - A JK P PRt R

FRAAVE & VEGF 2R 5 A\ g3k 8 1 Fe B &
RS 1, % VEGF-A . VEGF-B J JiA # 4= K A+
(PIGF) BA & B R My, se e ] VEGF 5 H 32 (k&5
A, AT P Bz 200 e 388 5 R A= 1l 4 A B . PPV 3R
¥7 PDR RHGHL VEGF 1697 1Y H #9275 5 0L X 6 A= 1 48
THAR Ul D AR s o 5 T 2 i A 6 O S D R R
PERLI REZLAL , i PPV FRTENA > A58 KRB, 3555

K% (H3T VEGF 1697 S IXF 2 8098 A 40 M A - 1) 28 35 5% 1
e

#£ DRt W0 ) B8 dfe il dke 4 5 T i 40 S
T 1(HIF-1) %S VEGF 3k LAY B IR B &AM E
I AR A2( PLA2) FhEth 251 VEGF ik L™ |
VEGF 38 25 175 5 40 it [a] ' 25 3% 2 B Vw8 Ak, 14 =6 400 il
@B VEGF 7% VEGFR-1 1 VEGFR-2 7 F 1%
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SR LTGS2 A, R e A0 MRG58 2% A 00 A il A
A I A A A R L A AR L B R B
TR, S BOOL I B VAR LR . I A8 38 TR 2 s 1 2
BEIK I ( diabetic macular edema, DME) (19 7 5 /& [& [H £
K, 5t VEGF 3497 & Bl DME B9—Z3ayr >, R’
B A E Sy DME B3 XL VEGEF 1697 KW A, X
WILEABR VEGF ZMAFH HALHLHI =5 DR & DME 1 &4
K, M EAR R S BIE SEAFAE T DR A4 Br B
RAEMMIIN T 1L-18 IL-6 IL-8 IL-17A FIl TNF-a 7K
5 DR /™ AR AU AHOE Y PDR B B R R
SEAIMI T IL-6 IL-17A 1 TNF-o 25KV B E T8, 5
AN T AL AT RS R 5 R A A0 R AR, R T 53R
R I N I 7 W S W5t U 7 T 0}
TNF—o 5220 AR ZE R 70 1 (ICAM=1) -5 19 P K 241 i
B IRE RN P9 R Ty RE A, 186 T i, — 400 0o L 5% ) 32 35 Mk n
# DME 1% 4 & HAh, RAE N 1 e 18 IR AE {2 F
VEGF 35, @b S IL-17A 2235, {2 JE 00 ) B 46 e
D M0 3 A G 1, A BT AR B3 5% VEGF 2R3k, ] 32 42 iF
O8O0 I 1 A2 84 T A i A B

VEGFR-1 EZ MMM E G4l £k, 250
AN AE JAE TR B SEEE Y . VEGFR -2 XA P 2 41 g
Fik, VEGF 5 VEGFR-2 454 R ahfg 515 S, AU
Jon it A 8 35 M T ELE A A% R PTG A B AN k B2 BE I 5
F(NF-«B) b 98 48 5iF 40 il X+ (40 MCP -1 ,ICAM-1) 11
FkU' ) DME H, w %M VEGFR-2 BY/KSF-5 IL Al
MCP—1 A5 45 P 1Y 7K 1 Bk 2500 OC | 3 28 50 [N 15 =
F 4t Ak, A1 22 96 i 200 ik 268 B 00 48 PN 2, S 0 A 3
BEHE— L I, VEGE 5 145 9 B2 40 A%
20 SR I W A0 1 B2 A 2 i — 2B A R BB K i,
VEGF X} 4 iE 40 B A7 #a Ak VY  VEGF B 1 48 it ifn 4% 3
BYESN BT REMEHE R AE . Yoshimura 2% i 5% % B PDR
BEPIEA S VEGF MCP-1 IL-8 IL-6 /K F i & F+
H VEGF /K*F5 MCP-1 .IL-8 IL-6 /K IEAHE,
A3 Miiller 403K 1Y VEGE BT 535 B AR FR 9 /)N Bl
TNF-a . ICAM-1 Fl NF-«kB By 721k |

Ht VEGF 1697 VEGFR-1 Fl VEGFR-2 115 5%
S R RERS I 40 1, R AR P9 RAE K T KA 1
PE— 2 A9E . AT 32 B A FRAA PG 3 1 5 5~ 7d I, B
Pt VEGF I6Y7 - W B B AR W P 4 i X 7 i 28 1k, &5 R %
P, B ES ARG T S R I PG % 5~ 7d J5 , BEES IR W TL-6.,
IL-8 IL-18 & TNF -« 7K & 2 38 &, Ho N R RE K F
(IL-1B IL-2 IL-4 IL-10 . IL-12 IL-13 IL-17A Al
MCP-1) /K °F 6 W 2 4 b, B 76 % 55 5 M 45 &
VEGF-A, 524+ PEi ] VEGF 5 H 2 K454  (HAE1R)7 7
$I%6F i 2 A PR 2K S G IR R IR AE T, TL—-18 1R AR
RN F , AR IR N TR —y BT, RIX TG
A H 9K R A407 (natural killer, NK) 40T T Wk 4000 . F 7
S VEGF SIL-18HIEAMH Y . BEE DR EHEHY
HERE I 1L-18 /KF ZB F M3, X VEGF # i /E
FHUES , B N B A0 M3 A Bk A T s, ARWFS
KIFRAVE AN H VEGF 35, BEESAR H 1L-18 /KFEF+
PR X I R A I AR A o VEGF AT TL— 18 K52
TR B4 R — 50 BEAEWESE & BUTE 5 T Bk bt

830

7d JEBEESARP 1L-6 IL-8 /K 3 7 0 B ik oy 1
SR T 3~ 7d J5 Bk TL-8 K T TL-6 K
MCP-1 K3 FIRI7 AT, (H2E R g it 8 ) M
oML, ASBIF 5T 2 PR B 8 A s v Bk BRI P 3 5 ~ 7, B B AR TR
HIL-6 J 1L-8 KRR IEZ A W E T, 1IL-6 Eh—
FhZ OBl R AT, ) AR T RAE £ BN, 1T LA
S RAE Stk I R, 4 0t A P 8 T v
A g 250 I SR )R D) B LA PR R A A A LA B S
W TL—6" | 3 AT BE S AR AF 55 Hh 17 B A1 74 35 3 k) VEGF
FikJa , IL-6 KFFH @& i JE N 22— TL-8 T f 5 1fi 90
DR JSS 14 PN Bz 40 L R J2 S5 40 7= A 18 2 4 0 It 78 A S 440 i
HF 1 HA 2 TL-6 JHT , F 0t — 2 4 ™
IL-6 J IL-8 HR N /K F- ¥ 5 3 B oK b i ™ 8 F2 B2 AH
Fele AN, Roh 25 B 5T & BR BT VEGF 3R 97 DME
J& , DME & % 55k IL-6 THE A 5%, i 5 VEGF JC%,
XA B L H 4 DME 35 HT VEGF 697 5 2 A HE Y
JRHZ —, TNF-oa /ERAERESEAL R A, R4l i B
105 441 J 452 22 b 8 i 200 B 5 JS R 4 0, T O A L 4 4
Az R I I Tk rb o e 40 AR RN B A AN R R i 4 M R
R RIER N, BRATRY A BBk Ayt 4 1d BRI
IL-6 IL-8 /K FFETF  IL-2 TNF-a /KFTh i 0 2 %
Giilp i Y RS T B AR 2 )5 5.6.7d
Y 38 VIR T S AN M R KT e B A i PR K
JCHA WU B, HEM AR D IL-6 IL-8 IL-18
TNF-o Fh 5 (0 3 A5 0 8 im0 20/, vl fig & B TSR
1~4d, XEERIE P F /K10 Tt ol e 5 7 59 28 il ol 24
WA A A e 0 i S A O A e i R A 6, B
IRAFFRAE R W], BT VEGE 1697 FLIXTIR Py 48 K- 7K -
AR

ARG R FH R B BB AR B A R b AR LR I 4% PR 77K
S 8 AR A2 5 7K 5 b S AR R S A 5
AW FE A W BEATLGT R 5, BEAIL S 4 T /b — e 1) ik
PRI, BT AT 5B 38 A i IR AN AR e £, (R AT 5847
HA—E MR R, g AREAR 2 R, AR 1 PDR
FANEE A 2, HLASTIE 98 A 7 B AILAF 52 b PEAl M5 Ad 2106 HR
X AT RE ST IT A5 R

Pt VEGF 2591E 5 PDR K& DME () —Z3A897 kB
BTz ST ABATY A AR S R4 JR A X B VEGF 1897 [
AfE, DR R R R Z R Z A, DR 1Y &% AL 3 K £ Fh
e NS R 172 Tl 2 A QR 1 R e S B U (o i
— 4 P FIRTT DR AFAE— 2 RIME, ASBIFGEIESE, B 3 1A
i 3 2 I A BT A T S RE RS BEAEARF 9T 2 R PN %
SiE AN P Tk -5 PPV ARG AR 7 A e Bt
RS 2 23 EE 4 PPV X PDR B E AR5 RIEH T
EAMFIVER, ATk AR 5 R BB I & R R
HFER P A W SR A B 355 1A P R 0t B AT AR PR AR
PPV RJF DME f %4 L, 3RO PPV R
VEGF J&J7BA PPV RJGHLRIGIT X PDR W Hil5 HA &
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