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Abstract

¢ AIM: To investigate the relationship of TNF-a and IL-6
with the pathogenesis and development of the
neovascular glaucoma (NVG).

¢ METHODS:: Totally 64 eyes of 64 NVG patients, 58 eyes
of 58 primary open angle glaucoma (POAG) patients and
56 eyes of 56 age-related cataract ( ARC) patients were
enrolled in our Hospital from January 2017 to January
2018. The periphery blood was collected from all the
patients and 0. 3mL aqueous humor was collected during
the surgery from each eye. The levels of TNF-a and IL-6
in serum and aqueous humor of the three groups were
measured by ELISA.

¢ RESULTS: The concentrations of TNF-« and IL-6 in
aqueous humor and serum in NVG patients were higher
than those in POAG patients as well as in ARC patients,
with significant differences among the three groups ( P<
0.05). The TNF-a and IL-6 in aqueous humor and serum
in NVG patients were significantly positively correlated( r=
0.642, 0.415; P<0.05).

¢ CONCLUSION: The aqueous and serum TNF-o and IL-6
are considerably higher in NVG patients than those in
POAG patients and ARC patients, suggesting that TNF-«
and IL- 6 play important roles in the pathogenesis and
development of the NVG.
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BB - 38 A I BT A 1 A8 14 75 OB IR (neovascular glaucoma,
NVG) B 1135 I 3 K o TNF-o IL-6 B ¥ B R 3TEA
TENVG K BIfE- .

J7ik B 2017 -01,/2018 -01 1 [a] 76 38 B¢ HR BHE B 1697
BT A A T OEIR B 64 1) 64 HRAE A E6 4l , W) 4E
BT A T VLR (POAG) AR HHOCHE: FI N B (ARC) &
YR %o BB, K0 = 21 8 3 1L 35 B B3 7K A TNF -\ IL—6 7K
S HEAT B 3R T 25 4 BT RIAE S T

R .NVG 4B EFE MG S K TNF-a IL-6 /KB &
=T POAG 41, & 5 ¥ H G 2# & L (P<0.05) ;5 ARC
i, 25 A WE NS E L (P<0.01) ;NVG 4 &
FK M MG INF-a 5 IL-6 2 B EEAMH X (r=
0.642 .0.415,P<0.05) ,

2538 . NVG HE I S 5K TNF-a TL-6 348 5 7+,
TNF-o IL-6 7600 W8T A 145 /0 & Ak J il 22
EHL,
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AR M4 75 VG R (neovascular glaucoma, NVG) /& 4%
T D PR ST 8 B o A A 1A AR A Bk HE i 32 BEL T |
AL MR R T R0 1 — A MR GHR Y R Ry T DA 8 4 22
ANAL A 2 R B R A e R 2 Ak R T
Do) S ke KL A, 2R o 5 i Ik REL 2 | 1 5P R i A A
R MR BRI EE GRS 09T 2 RNE G/NRVIBRA |
DEREROIBR BEARAR S BE B A BT 259 BT VEGF 2}
W) 5 A A SR ER T IR YT 2 R R
TRYT ARMEW S 38 A IR ) IR 7 ROR M A RE LE 8
B, PR T A 1 A8 7 6 R U0 9 s LR D A
J5 TR H A A e e Gy B SCHRHR T 120 1 &R 2
S P DR A0 ) ke e, R R | P A R AR I Y AR
I, AR A SN | G2 I 2 A e T AR S RE
FAL 35 IR R FE R F (tumor necrosis factor o, TNF-a) , H
HIAT R (interleukin-6, IL-6) 55, 75 4 AE 19 & A2 i B vh
RAE TR EACR T SAE R FERE , SRAETE LR &
g TP BB UIHL I 1 AN TE A, A TR BT 3 S A I B oK | i
i TNF-a 5 1L-6 B & & R RAE N R AE NVG A%
AR ER
1 X RMFTE
11X AL [ 3 Be IR B 2017 -01,/2018 -01
TR BER T BB AR AP DGR B 64 B 64 1R 4 1%
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x1 BE-MAMBRILE

25 %L B/ (B) T (xxs, %) SRR (XES ,mo) MR JE (x£s , mmHg)
NVG 41 64 36/28 53.74+18.21 14.52+12. 13 37.3247. 10
POAG 4 58 37/21 50.15+19. 12 15.64+9.23 29. 62+8. 60
ARC 21 56 36/20 54.58+12. 28 16.30+10.72 16.37+3. 14
®2 ZHAMBREKIL-6 TNF-o 7K FLL 8 (X£S,pg/mL)
1) JIIIRE K
IL-6 TNF-« IL-6 TNF-«
NVG 4 200. 15+60. 32 7.840. 68 670. 15+72. 61 22.836. 12
POAG 41 163.91+21.38 2.48+1.02 318.93+45. 71 14.93+4. 56
ARC 2 97.38+18.43 0.98+0. 67 227.53+38.28 12.17+3.95

29 ~71 % JiFe 3 ~20mo, RHTHR FE 22 ~ 59mmHg, 64 {4
R 9 SR AR IR JES T fk SEL 2 29 {81, A PR 9 1 AL 1) BB
A5 35 B, BT A NVG BT 24BRAT W 0B T s A AR A
A, 0T B B 2 R TE A BT A A, T = IR R Y =
21mmHg, B IR RS, #2593 7 IR A 42 o A 2
MOEERFIRF EEZUE IR TR, HEBRARME: (1)
JE A P I A A S 2 R A e | O R 6 R
R (2) AREE A4 5 IR O B D RE SRR A
BE e A 5 (3) A S sl LB A A 3k IR0 e A
AT LR (POAG) AR HH G TN B (ARC) B 1E
Skt BRZH, P o R AR HERR A L e IR A e
RYERR A B A R IR AE 1 e EUR M TT £
FOLIR (POAG 4H) 874 58 11 58 MR, Horb 55 37 137 R, %
21 21 HR ,4F % 22 ~69 % 92 6 ~ 28 mo , R FITHR H 26 ~
59mmHg, X HAZH 2. BEFRAE S AH DG T B (ARC 41) iR
# 56 1, Hod 38 36 4, 40 20 4], 4E I 41 ~74 % FEFE6 ~
18mo , RATHR & 14 ~ 18mmHg, FA AL B & &5 HE
MRS, Z4BEER 0 IR, ZRERIT 2 E
M (P>0.05,% 1), A, “4HARELK, Z5F
Gt X (P<0.05)
1.2 FiE  WACRE. (1) MIEPRARE A BE#BUE
SRR ERKINL 3 ~ 4mL, BT BB 0 iR AT,
AP TS HL A3 55, UL Y 0. 4mL LA 0. SmL JG 3 it
BNIRAT . (2) BIKFRACREE NVG [BE 23241 VEGF 2
VBl B AR s i S BER AR YSBE 5 U R A A BB IR TR
Ji & T A B OGRS AT /N U BR AR AR AR M N
B EEE AT N B P FLAE N TR AR IE A R 1
FARIFGETET, H ImL FEST 2% B A B2 28 i ARG Dy, il R
F7K 0.3mL, 3 BIVEA 0. 5mlL TG R N, Br A bR A bRic
JEPRAETE - 70°C B8 IR VK AR Hh R A, R il BB 4 3 12
(ELISA) K 7 7K B 1 i H 1L-6 \TNF-o [ 75 5
it 2F 3 My« B SR ] SPSS16. 0 48 it 2f B ab ¥R,

FTA R YR bR 22 (ks ) FoR, THEC R B 4] 1
BOR R RS, TR PR = A FL SR N Oy 24
M, I EL SR LSD - K 56, 1 A8 B 4 56 20 #r 4
Pearson 1 5¢43HT, P<0.05 A EFAG IR X,
2R
2.1 RAMBEMBEARP TINF-o« SEHILEE  NVG 4 ifl
H K TNF-a &5 5 POAG 4L & A W B4 5

S BES I EE X (P<0.05) ,NVG 4 1L bk
I TNF-a 85 ARC i SRR, Z5 A 8

G L (P<0.01) , W& 2,

2.2 ZRAMBFMEKAD IL-6 FEBILLE NVGC 4115 .
Bk H IL-6 &5 POAG 4l ISR AW Wi, #5%
WA G L (P<0.05) , NVG 4 iE Kk IL-6 &
HH ARCANMKE ST ENRER, ER YA R ERIT R
X (P<0.01) , W52,

2.3 MERFEKH TNF-a 5 IL-6 7K T 748 K 145> 7
NVG #H B i KBk INF-a 5 IL-6 K2 TFEAE
(r=0.642.0.415 3 P<0.05) ; POAG 45 ARC 48 1fi.
% B K HRY TNF — o 7K J6 B 8 AH 561 (r=0. 118,
0.091,3 P>0.05) ,POAG 205 ARC 41 /& I3 M s /K
M IL-6 7K F-JC B & AH OGP (r = 0.086.,0.063, 3 P>
0.05),

31T

NVG J% R E 2%, AT 4k & T 2 fppm, o H 2 B &
O 245 HE R DR 1) S I Pk 9, o AR o) ot 57 L SR 5
T PR R o JIESA A | HRS 0 dfe i A  HIR PN 9 | HR P A 9
2 ONVG T R T 400 000 e i, e 40, A0 W) 10
BESZ 5, A O JF B I A N B A K B ( vascular
endothelial growth factor, VEGF ) ZI| #Hl % J5 2H 25 Kz B B 1k i
B B K G PR R AL RIA AT 55 R B A, 5 1R
M TE AN, 52508 T 5 /NG RG34 |, B K HE H 32 BHL, R
22388 e v IR S — A5 ] 00 T P4 de . R,
TE B PEAE IR, B &5 B0 IR R ZK R M
S0 A SCHRAR A ety i A S RO I R £ b R
JSE R P, 2 5 T R B A A R S A K
ST NVG A,

TNF-c F—Ff i A (4 P 40 it | 5 5 200 it & 1N 49
WY I EERNRIER FZ—" ) TNF-a 78 A SHE 5 1
ARG v Sk 8 TNF - 52432 33k T A 200 W
R LR AN Miller 40 ik 26 I 1M 45 PN B 400 fits 5 22
Y, 5 5% 55 0 S 7 18 A P 0 B s A0 o I A | i
T (4R O v o 5 fk B 2 S8 8 3 B AR AR AR TR U AS TNF -
A T X S IRATT ARG I 2h S — S, TR TR AT R
B, 7E NVG B35 I35 F 55 K H TNF - o KA #H G M,
IR I IMLIE H TNF—a 7K, B8 1 JF 1 28 5 G RR R 5 LA
KAFRE A R E AN PR 3, 2 R W E G F 8 L (P<
0.05)

TNF—o 75 H B 87 Az 1l 785 48 4 AR v 14 V6 A8 BF 9 41
5 TNF—ou 590 P 41 % R S0 1 #8324 M 1 o R F e 25 1)
A Bt NADPH %L FH VEGF iz, #F9 k&
PRAEAR R B (7, 22 1 e 240 0 R0 400 ) 5 5 2 af, A R Y
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TNF-a 0] LUBHG NADPH 8070 i A 35 4 4, SR fi A
B—catenin®% I , B AL M AR VEGF K35, T A2 i7F 40
PRS2 L T

L6 4005 F 7 T 200 b W 27 24 2
i % R B g 200 B B 3 0 R — R A 1 0, B 2 M)
T 8 0 N PR S ML AR B2 2 14 40 PR o 2% v i) i —
[ANE 25 P 3 QAN BT 1t i = S A R N o F e B s
JLF-RI 72 A F A 4 TL-1  TNF—ou 38005 (1 400, B N TL-6
T2 ph A O JE (2R B A R IR A A L B 2
B  WIT R BHR P JR 3 2k 43 M Y TL-6 1T &
5 B R AL I 5 78 1 AR S v, HLaE— B BF 5T R
WRE 2 9 1 A9 N B, TL - 6 A9 I ¥ Wk BE A Dy K
TR TR R, AN SRR ONVG B
DK B i v TL-6 ok B ) 8 o 1 U MO AR B
JEHR B2 ARG AR G N R JR 3, X 5 FRATTAT S 45 1A —
B AR ML AP K IL-6 7K F-A AR G, Ps 7K K I vh
IL-6 7KV, WY 2 & T T A1 20 DG MR A 2 AR AR 8 A G
MRS ER A5 2R L (P<0.05) -2
NVG %1

VEGF J& H Al A& BLA 55 58 | foc % — HY REAS RIS 9 B 4N
Ff b A f 200 B AT 2R S A T R R AS R A i
A A, T LA A A S o A P B A M A
WFFE B8 NVG B 5L SN VEGE Y mRNA ik
I VIRH DG, ML AE 55 5 50 BRI B T 5 VEGE 1 3%
ik, SR VEGF ¥ B2 3 & A7 — 5 SR, £ £ 4R o i
TRACIILAE PR B 200 L S0 25 1 B R0 00 o A 00 ML D B T
O AR i 2R LRI , SUVP I SRR AR A AR S B
B AR LA A

FRAT T FEAE S 7R A b It PR BOHR 0 S8 e 1t L k40, SRy
FISOL I S F) ok B I35 K P AR, 5 S T TNF —a T -6 Al
VEGF F72 , Tiil TNF—c AT LA HE 1L-6 9380k, & A0 H
et , Ae it VEGF B35 88 Im, 1iii 1L-6 A5 X HA 5
VEGF UL A= W) #4510, VEGF St 7 Az 1M A8 75 FH fe i |
B HAER AR B 12 =3 S [l S SO0 I I B 4t e Y
B T 375 A SO AR P T 5 ) T A4 L R

W AT S UE 5L, 7E NVG 835 Il 3 F b5 oK
TNF-a IL-6 KP4 A, B oK i s o TNF-a  IL-6
KB S i T AR B T G IR AR DL S AR I R S 1 Y B
B INF-o IL-6 il i 820 VEGF 493235 , fie 2k 1 R fi5
B A PIE R, 7E NVG 1Y & it EEAEH]
SE ik
1 Calugaru D, Calugaru M. Neovascular glaucoma — - etipathogeny and
diagnosis. Ofialmologia 2012;56(2) :3-14
2 Arcieri ES,Paula JS, Jorge R, et al. Efficacy and safety of intravitreal
bevacizumab in eyes with neovascular glaucoma undergoing ahmed
glaucoma valve implantation; 2-year follow—up. Acta Ophthalmol 2015 ;
93(1) :el-e6
3 Sahyoun M, Azar G, Khoueir Z, et al. Long - term results of ahmed
glaucoma valve in association with intravitreal bevacizumab in
neovascular glaucoma. J Glaucoma 2015; 24(5) :383-388
4 Mahdy RA, Nada WM, Fawzy KM, et al. Efficacy of intravitreal

1686

bevacizumab with panretinal photocoagulation followed by ahmed Valve
implantation in neovascular glaucoma. J glaucoma 2013; 22 (9 ).
768-772

5 Tang M, Fu Y, Wang Y, et al. Efficacy of intravitreal ranibizumab
combined with Ahmed glaucoma valve implantation for the treatmentof
neovascular glaucoma. BMC Ophthalmol 2016167

6 Chen KH,Wu CC, Roy S,et al. Increased interleukin—-6 in aqueous
humor of neovascular glaucoma. Invest Ophthalmol Vis Sci 1999;40(11) .
2627-2632

T A R Bl BT N T G IR 1R T SRR [ PRIR A ek
2014;14(6) :1037-1040

8 RAT, B8 A& F A LB MEHOCIRIGYT I 2 & Sk 5. [ BRiRFY
775 2013,13(7) :1351-1353

9 . B A L M GRS RING T T W7 RO He AT, v Ak B 2 1
%% 2015;13(6) :45-46

10 FIE R 28, |2 H, A5 B A i P75 OB IR I3 22 53K 1L-6
PEDF \VEGF /K25 k. IR & #F 24 2015;8(3A) :171-172

11 de Oliveira Dias JR, Rodrigues EB, Maia M, et al. Cytokines in
neovascular age —related macular degeneration ; fundamentals of targeted
combination therapy. Br J Ophthalmol 2011;95(12) :1631-1637

12 Schoenberger SD, Kim SJ, Shah R, et al. Reduction of interleukin 8
and platelet—derived growth factor levels by topical ketorolac,0.45% ,in
patients with diabetic retinopathy. JAMA Ophthalmol 2014132 (1) .
32-37

13 Suzuki Y, Nakazawa M, Suzuki K, et al. Expression profiles of
cytokines and chemokines in vitreous fluid in diabetic retinopathy and
central retinal vein occlusion. Jpn J Ophthalmol 2011 ;55(3) :256-263
14 Blasiak J, Petrovski G, Veréb Z, et al. Oxidative stress, hypoxia, and
autophagy in the neovascular processes of age — related macular
degeneration. Biomed Res Int 2014 ;2014 :768026

15 Wang H, Han X, Wittchen ES, et al. TNF - a mediates choroidal
neovascularization by upregulating VEGF expression in RPE through
ROS-dependent B-catenin activation. Mol Vis 2015;21(22) :116-128
16 Luo Y,Zheng SG. Hall of Fame among Pro-inflammatory Cytokines:
interleukin—6 gene and its Transcriptional Regulation Mechanisms. Front
Immunol 2016 ;7 .604

17 B, Wk /N, G SCHE. 389 Az 1 Ml DR s WU 199 JE o5 A% 8 3 o oK
VEGF 5 IL-6, IL- 18 #H G MM 5. Ifi IR IR Bl 2% 75 2016524 (3) .
207-210

18 Gustavsson C, Agardh CD, Agardh E. Profile of intraocular tumour
necrosis factor—a and interleukin—6 in diabetic subjects with different
degrees of diabetic retinopathy. Acta Ophthalmol 2013 ;91(5) .445-452
19 Jalbk, Rty 25 A6l B 1L 1) 685 4% £ B3 7K VEGE il 1L6
IR E KRG PR R S v S PR AR 2011529 (1) 22124
20 ¥ A L0 BT AR L T B IR AR 5 K ML VEGE
TGFB A1 1L6 Ay I 5 K 7 . i 4 52 56 IR B % A5 2016534 (7))
624-629

21 BRAEE. R OB AR 1 BT GRS [R5 2T 8 K0
7K PEDF \VEGF /K- g5, [ PrHR R4 RE 2018 ;18 (2) ;286289
22 VP, BIRA. TR EREAHUNS P 7K Hh S5 AR DG AN A R 3% 1 9 52 )
FEIPRIRFL A4 201717 (4) :643-647

23 1057, A3 M W B A B T HURNA YT T A 10 T OEIR
B . [ PRAR B 2009533 (4) :236-240



