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Abstract
e Gout is a systemic inflammatory disease and one of the
most common forms of arthritis  worldwide.

Hyperuricemia is the leading risk factor for gout, with a
high incidence rate. The etiology of gout involves the
deposition of urate crystals, secondary inflammation, and
oxidative stress. These inflammatory and oxidative stress
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contribute to the pathogenesis of a variety of ocular
disorders. Numerous studies have found a correlation of
gout and hyperuricemia with ocular diseases, such as
direct urate crystal deposition in ocular structures, dry eye
syndrome, corneal endothelial damage, scleritis, uveitis,
glaucoma, age - related macular degeneration, diabetic
retinopathy, and certain metabolic diseases like thyroid-
related eye diseases. Furthermore, because of its
antioxidant effect, uric acid levels have been linked to a
variety of optic neuropathies, including multiple sclerosis-
related optic neuritis and neuromyelitis optica. Although
the correlation between uric acid levels and ocular
diseases has been reported, many aspects remain
unresolved. To gain a more thorough understanding of
the association between gout, hyperuricemia, and ocular
illnesses, this review will delve into their pathogenesis
and disease characteristics, aiming to increase knowledge
about gout and hyperuricemia and serving as a reference
for future studies.

e KEYWORDS: gout; hyperuricemia; uric acid; ocular
disease

Citation ; Jiang XY, Duan HC. Research progress of ocular diseases
related to gout and hyperuricemia. Guoji Yanke Zazhi( Int Eye Sci) ,
2025,25(1) :94-98.

05lF

i XA 530 N e i LR SR R AL 2 —  HH R
AT AE ARG N, IV T PR R T R KU Y
fal R AR AR T K PR S 8 v & B X 8 IR
P I A T R AN ) R A AR A, A 45 R £
s AE ) FOEARY BBEG AR AR Z A IR , L
ARV 22 [ N A2 35 LU XU TR 55 S i 58 XF 2 I Jre 17
— RN IRBIFSE o T 1, A SRR XU s PR IR 1 5 A
ORHR EB s 1) [ N AMIF AT R Ge2rik , LA ) R AR B
[ A % X% e PR R I AR IR T
11 EXRFATRE 0 RUE — R e, EZE R
RPIFPERIE TR AT B e o 52 R o T A
51 yE A IR B2 (arie acid, UA) KSETHEAB %, S IM5EH 1
UA ML AT A 0 B E, B 7 mg/L(420 pmol/L) NIFK
i RERIAE ", B ML T UA Rt JRIR B R 45
I I DURR T 06T U S 1 2 b ) DT 0% MILAAS [ A
G g, NI 300 KU S A1 1o R IR It g XA s [
e 6y R 2 A5 £ I MEE R4 5 12t v 1 19 R p v
JIE S A B IR ST A S AR R R A 2R 25 )
A AT DA 09 AU 3 DR B2 IR A XU

I AU 2 9 SR AE N ) ) R b DX ) f7 A 25 5, AT I
] R Ml X R i 38 vy, HE v v [ 5 1 3 OB 7 22 S A



Int Eye Sci, Vol.25, No.1 Jan. 2025 http .//ies.ijo.cn
Tel.029-82245172 85205906 Email:1JO.2000@ 163.com

NERGH IR 109%™ HURTE R 36 P I BRI M X, % 9 %
P 1% - 4%, 76 3 B KB X, 98 XS IR K % 2
119 o DRI MUAE 2 A K i35 14% (2018 4F) |, H
RAEFRIEBAERG N,
1.2 FREEALE) IR R AR P ERS A i 2R 7 ), e i
I ST il e B EE Ry 7 2 | DR IFR TE DR IR A8 A il A
FF WA R T i P PR BE 2R | I 55 2 00 fift by i 2
MRFE" S T A= R IR A AE, 5 2URRR k5
i, FUREIE Ik B R T DR R BN S v R R e A
bl sh Pt ™ . FEAEBORASF, UA mlal s i Bt 4 A
PR S5 R FERT AR, 20 5 il R B AR T 65%
BT UA SRR AP IG M UA 78 Bl S i 305 . 2tk
Aot e R AT PR AR o R B A SR E

SRMTE UA @Bt MU RE 71 B, AT ITRUE R B2 £
g, WOR VRN A SRR R0, S 200 RE R 58 240 L o e
FRIR 5 45 & 5 1) ML 26 10 % AR AR 38 0E 40 i Y
NLRP3 RAE/NMAE, 51 & AE K HF F1 4 % 1B (interleukin,
IL- 1) BRI 5 350 KU i s . TL-18 AT 43
SErh LA M, 2 i 22 B0 A M R R Ak R e R Sk
k7 20 A A 2753 X ( neutrophil extracellular traps, NETs)
BT R B I U S, NETs 40 22 JR BR R 45 i, 1%
T St s L DR RN A B DR 0 s T A A

IRETEE TR T UA PR — Rt A m R R,
{RRFRER S5 I T B0 3R 40 J5 Al i i 1L-33 fih & v
ek} IR =S N R Gk A R =R A A A G
DRI, 75 R A 2815 %) o 428 50 40 iR %) % o) 32 1% FiL A7
Al JEIE , FBUR SRR

SRR A 2%, T i PRI A R A2 P 15 5 3 1t
ST B T T G b S 9 AU DGR 7 & 2E AL
2 SRR M AEHE X AR AR
21 RERMARE  JRIRELSE MBRUIURAE T A8, B AT GE
AR R HLUNZE I falirh, S5 T 45 EE W T KN
Jog XU b A, PRI A5 R SRR S O Rl Y kA
JRFERIUUR ) J s 25 B8 JC RRE R B, 45 BT 45
TEOGHE T RN 22 4% 5 40 B F0 ] el 40 23 40 i 40 2 1Y) g TR
PEP T, WA T 2 Bk 2H 220 A I T 45 o, FE A0 TN K
YR AN AU AT R T RIS ST SR 2L IR A
AFRBARR S BREE AN | PR IR 45 b i BT OBLUT R 1
B KHT R g 2, 3 B A IR A R AR PR BT
Eo TR

VE Ry — T 2R Gtk S e AR | (5] At 8 e P s 4
WEIRIG , TIRLEBAE | RETELLBEARIE — R S 3T IR
— IR AU W7 TR 9 s S T IR G A 2R 2 1B 3 OE
AHOC TR KU B IR B R R 9.1% , . % 5 T X IR
A ERIE R EE T TR Z AN EEER N R A
FE R L3t 7= it (4 68 FH SRS > RS S /s i DR R 7K P
5 RGP BEARAE SR R & B 5 S AR DG HL i R
TR K V- Tt e AT LRGN TR 255 AE A8 v 1l s KO i A8 R
9o 1) e AR AU 207 R LRI G TG AR SE B 7 2 W g XU
1o RIR LA T 3G I TR 255 1R S R G Mk L BRI S8 5 T
MR 1 A 2B RS i DA R iy DR I I 3 351 HIR P AL o 4 0
5 R ERARAE S BB 2, I8 WU 1) — R 51 R AE LI
o] REFE TL- 18 Fi R RS8R F o (tumor necrosis factor
o, TNF-a) 548 8 H i 9( matrix metalloproteinase 9,
MMP-9) 55— ZFIAE 4 P 7 K 40 i R 1) T o, T a2 48

i PR B R 7E T IR 9 A0 b 2 FEEZE Y, HH
I A W FE UE S XU e R R I S8 27 TH VR DR R 7K T J
FH, FLIHBR B S5TH 1L-18 KF M5

3 XK s PR IR IMAE P 58 K B U 3 sk S R A 3 A
SAEAR R, T 5455 B /NER 9 Rz it TRERY, By
K HP Y BRI AL W LAXT A7 BN e 20 B 2R 45140 o R BT,
TEIR XURR T 71 BB 1 240 i 285 s % 7S 3 T 240 L L 461 Sk 5
T IE &, 1 v g £ R & 3 0 7R s 7K N A R
PR R 453477 F FEE DAY B 4 L, e R HL 5 s ) e DA T A B804 /K
b, 55 A — T [l A 5 s i RS R PR R I S
F PN A S LA AR S A R P B 0 B 25 % 38 1 T T 6
HRU Sk BB 5T A PR IR 1T LA T 4224000 40 I P Bz 4 i, (E
2 7 JOAH A S AR AR AL, DN T BE 5 55 K IR R 5 43
FATE N 2 401 Na® —K* -~ ATP A5 654 R X £ 5
B0 0 ELAARBIL ) B2 o e 1w AR o8 4 e W s /K e IR R
IRV B PR B P 0 A B 0 1 L AR DA T i — P Y
22 PURFNEEE M0 RIR IR 5 DU N 45 A, 16 7T i
i i SR e A I R A R AL 2, BLAE 1936
AR SRR A SCRE R IE R KA DG A 2R 2 JURE R DL 48 S
FEREBRER A A | AT e A MR SR b T R R BRZ5 BB b TR &
I H s RAESE, FUR R BRI E RAE .
AR DG U B4 AT Mk A0 , 72 23 wk JE PR 92 i, TR 2%
i 390 P S R 3 A AT S5 S B T S 5
I HL Rl 6 R TT I e MO R nT g ik 2 T

A A 5 A B TR AR OC IR TNF-a
IL-6 55 R AE P 14 7K T v 0 7T e 175 i 26 I 48 1
AU DR IR XU ot R v T S A A S A
BE BRI RAE, FAE 1968 4F Killen" ™ 38 2438 15 1 1]
i AR G 10 26 M98 1) S8 2 A 3 A OUIIR 4 7 2 R %, 7
2K 4 SR KA e AT IS T R A RS
I U I T 5 DR R 36 97 IS i 5 B AR 38 T 4% i, Singh
IS R 7E 55 A R XU S A R K A
JE 58 1 U 2 X6 R 2248 N1 1.53 %5, D 4b, i A I 4%
AR A B T 92 (spondyloarthritis, SpA) Q155 LA+
R PRI A DG R AR R, A OCT R o g M
RAETEGEI , W 7R I 40 289 I A 1Y) SpA JE 2 S0 1
RS AE IR 12 W 3 8 TN G R A A 1Y SpA i
HH L M BRI RER K5 SpA BB T stk
ARG, L HE I IR 2 = 5 SpA AH G #4455 42 1Y
KHE,
2.3 BRMR  BRAMIMRRSL, FRIRER 25 ik Bk & LT
T R T BT N, 0 R R A R P B e AR
HAR R O A 0 R IR S BOE OGIR Ak 191, {2 H RixF
TIRIR 5 CIR 0 ¢ RABRAEAE L, B WA W5 s
I35 PR 7K -5 I e M A 8975 D IR ( primary open—angle
glaucoma , POAG) By & A S AR e o [RIEERY, Z A A
W5 R B AE JRU& 1 1) A8 B O IR ( primary angle — closure
glaucoma, PACG) H 3 I3 JR B /K F @ 2% T X B 21|
H AR T CHR i A £8 5 9 38 PR 2 S 5 (R TR i e 1
FORMREE S TN R IR A —Fh b AL A
AR AER . H—I KA B A 5 5 7 9 XUA i s AT
T EREAR POAG 114 4 Az UK, T B4 Fr) 15 DR IR INLE 2005 75
JER & A TG W A O SR, A B 5T R A
POAG FIE# IR 7 Y6 HR ( normal —tension glaucoma, NTG)
HP I R R S T AR W X AR S R R OP Y &

95



EfRRRNZE 2025F 18 F£25% F1H
815 :029- 82245172 85205906

http://ies.ijo.cn
B8 3 {57§.1J0.2000@ 163.com

R, Mohammadi % JE47 T — I 25 £ 4047 DL W ) PR 1R 5
HOLIRAIOCER LA 6 AT, 45 1 /R FOGIR B I
T IRIR & T IR (TG i 25 57, FEOXFEE AL AT fig
HAAWgE D, HARIEAT WA o b F 5, I H Bl iF 5
HR NG UA TR IE RS E A o5 A E 98 BLAE Bk
AR 28 7 KB 2 LT PR BR 7K AR Ry — o S 7 K
EhRS R 2B A R JRR S T IR Y
i) & 2 BAE HPLTIATI AR B8, AR RATY 5 KAFEAS 1 B 45
VHRFRAEA AT LR R VR .
2.4 MR ME PRI &, Bt S 4 BN %
YIARIE, IF 8 VR AV 24 B A Arobl RS | e 1L
Bl VKA AL S5 1) LA o AR TR, A PR R 2 P A
I 22— AEL SR ask 75 A I PR IR PT AR B A SN, ST AR AE
A=A A B, 2 R BRI Y B R
1o DRI 7K S RT3 AR AV 6 B IX Jk 24 FEE A P AR 2 ) TR
0 v IR PR 15 | A AR A I SR R AR E DT 53 40 Ik &% R I 45 PN
2 AR A 2875 20 A, 45405 P LA ol — R o R e 4%
FOEBEX A BLR AT A I H—T00k A T E R Y
PRI B s PR 9 IR S B I3 R B 7K ST 38 i v g
41585 2 J2 WL 4 8 Wl S AR AT, O I 3Dk 4% B2 A0 85 ol 9
AR, LRI St AE Lo Mk iR o Y S Ah—
Tk | A E A5 5T R R DR R 7K - 34 T 55 400 ) 5
2 o A4 R A UM O T K A A DG M ANAE DB M i
BN R A R R IR T 3 O WA | RRE S 4EL A
7 84 A e 22 T SO T B — ik 245 S A1 34 S T S 3k &2
Tl A0 10 J65 % Ik 28 FEE 5 9o 1) 2 1 o FE 2 PP I JBE e s v | 4
WA O Pk 85 BE AR P (age — related macular degeneration,
ARMD ) 595 JXURT 55 FR R UL P9 AF O 1 3% ¥ 7 1030 5
W5 s KR 3 ARMD 195 T AR & %8 20.1,
B IRAL(11.7) 5" 55 Ab— 350 [l Bk AF 55 b o
IR AL s 85 e A v [ 65 T i X 0 XU 5 2 2B ARMD
AU EE A 1,555 Bk ARMD 4b, Il 35 JR BR /K - 38 55 b
PRI A B35 2% ( diabetic retinopathy, DR) (Y ™ B F2 A
S T AR (1 R R AIF 5T S DR R I AE B 4
IS PERE PR R 2 DR BRI HL DR R Bk
TR UA K7 535 8 T IR 3 0 B, BLER 544 DR
BERSOR UA W35 R T AR5 ME DRV 59 A -0 PR
BB K I 52 DUA PR TSR AR Js 10 S 00 R LS IR TR 5
AR JG G 2 GRS, $E 7 I3 R R T LAk #5 B0 /K i
BRI 1 25 AR5 ) TS B — TR bR X e
I TR I3 3 5 A IR TR 7K SF- A5 T 68 kg T 3000 5 R S
BH DR KAE TR N B MRSz —. 7
A AR e R IR ILAE B DA A 5 e I R o i 7 1) e
9 S 2R DG W9 Bl s A RROA R IR A 2 R SR R DR TR
BFt 10 mg/L & A R L HE A 0 B AR IR B
m26%"=*

YT PRIR (e 2 ORAPVE R R KGR B0 Ry 55 0 225
A AR A DG, R R T I A M AL PR 28 R (idiopathic
demyelinating opticneuritis, IDON ) 2 Fi #1 22 48 fi B WL A9 28
W KA T 2 &M AL (multiple sclerosis, MS) B3, i
SR LB B 02 MS A0 i 8 2 A B 3 ) o, i e R
TR 1 PR P AT A1 i) 3 4 0 i 25 B 25 - 1) & A= AT = AE i
AACTER . 5T S 7n MS B85 19 I3 R R K P8 E % N
BEAR BB & ON By MS HB g v, Il 37 R R 7K S
AR T IR H X HRI ) Bk MS—ON b, 76 90 1l 22 45 &

96

( neuromyelitis optica, NMO ) f& 2 H [a] A 45 ) 241 T 1 %
{H B PR TR A Y 3 A , Stevenson L[] 19 6 — A PAX2
FE R G AR 1 5 PR R 0, IR T R0 A 24 Hh AP 48
A R, BARAY R AR KT 5 MR 28 R AH 56, 8
L RIR K 5 R A 2 S B 2 8 457 W52 b R IR
P AT s NLRP3 SAE K S N fih % ROS 7 A 3 E 4 Mg
FET, A0 LAY Bt FEE TR REIR IR R 5 A
M5 BAH DG EA5 BIIESE , {5 H T 1 JCAH SC I RAF 5T IE
B s PRI S A 2 1 C 2R
25 RMBER FREREKAM IR AR AT DU T IR IS . AN ()
TR A MR B R PR IO AR 32 28 3 Bk TG o M IR G e
Py Chu S HIE 1) S A T S 4 R KU, )
I3 J o LG A 0 75 A A 20 M G AN B AR Al A AR AR
AR A I AT RE A IR A T NI TR B R IR R
BT SIE S R BRI KA AN DL FTR A HE R
JRECE ORCAR BE BT R 28 AR 1Y, A Ik i] R Iy
Wz e | B JRAS A At o B JER R AU A i T R
MRS AL N8 MR B | A 2 I S RE A L 53 A DR IR
YES ATP AR ) 2 — Bk o 5 B e AP I AH K
5 7 i XU 2 3 in R B D) RE T 1 & A2 XU, HL I
F N 2P R VAR R T RE VB S AT A TG IR I 2% 1 &
A AR, T 1 DR R I E 5 P UK B 35 05 G B 3 4 56
FRR IR AH 2 HR 5 ( thyroid —associated ophthalmopathy, TAO)
Rl B e PR, H 20 e R TR e B 2 R A
JL PR A3 8 B By O, S IR HEE 4k 28 4 i 0 5 4 i
Vi HRLHEE B 2T 4 20 ) g 105 40 B o6 L TAO SR I
T8 PRIRIKT- 5 38 8 X0 B4, Haead Wik e e vp s yv s
ARERIEFAET . SR PRIR S TAO M 2 K 5
AHOCHE 1 T AH e 1B A Rtk — 20 5E
3 INE

25 TR R KR PR IR i AT 52 K MR 22 b A6
SEEUNEZFIREERE N AL, RERMC A2 X
HR S R IXURT s R TR LA -5 PR 8 9 1 A e (BT A 1
22 R ML K R 0 e o 552 TR RLAS T I WY SR AT A A R Y
WFFE 25 (], A SC I X AU 7 PR TR I AH DG IR 58 92 905
B [ N AMIFGE AT R BRI, AR ) R HR AR = A X6 9 X
I e DR I A8 3 R AR R TA R

2R R B A SUAETE R 25 7h R

YEE Tk A B . 2 5 UE SO L S B0, W Ra RS | SCRES
F B ETE T 0SB, IR 1R BT R B A
LA,

S 30k

[1] Dalbeth N, Gosling Al, Gaffo A, et al. Gout. Lancet ( London,
England) , 2021,397(10287) :1843-1855.

[2] Lee CY, Chen HC, Sun CC, et al. Gout as a risk factor for dry eye
disease; a population—based cohort study. J Clin Med, 2019,8(1) .62.
[3] Abozaid M, Saad-Eldin R, Farouk M, et al. Specular microscopic
corneal endothelial cell changes following uneventful phacoemulsification
in patients with gout. J Ophthalmol, 2022,2022.1153504.

[4] Li SJ, Shao MX, Li DH, et al. Association of serum uric acid levels
with primary open—angle glaucoma: a 5-year case—control study. Acta
Ophthalmol, 2019,97(3) :e356-e363.

[5] Singh JA, Cleveland JD. Gout and the risk of age—-related macular
degeneration in the elderly. PLoS One, 2018,13(7) :e0199562.



Int Eye Sci, Vol.25, No.1 Jan. 2025 http .//ies.ijo.cn
Tel.029-82245172 85205906 Email:1JO.2000@ 163.com

[6] So AK, Martinon F. Inflammation in gout: mechanisms and
therapeutic targets. Nat Rev Rheumatol, 2017,13(11) ;639-647.

[7] Saag KG, Choi H. Epidemiology,
modifications for gout. Arthritis Res Ther, 2006,8( Suppl 1) :S2.

[8] Dehlin M, Jacobsson L, Roddy E. Global epidemiology of gout:
prevalence, incidence, treatment patterns and risk factors. Nat Rev
Rheumatol, 2020,16(7) ;:380-390.

[9] Roddy E, Zhang WY, Doherty M. The changing epidemiology of
gout. Nat Clin Pract Rheumatol, 2007,3(8) :443-449.

[10] Liu R, Han C, Wu D, et al. Prevalence of hyperuricemia and gout

risk factors, and lifestyle

in Mainland China from 2000 to 2014 a systematic review and meta—
analysis. Biomed Reslnt, 2015,2015.762820.

[11] Harrison R. Structure and function ofxanthine oxidoreductase :
where are we now? Free Radic Biol Med, 2002,33(6) ;774-797.

[12] Glantzounis GK, Tsimoyiannis EC, Kappas AM, et al. Uric acid
and oxidative stress. Curr Pharm Des, 2005,11(32) :4145-4151.

[13] Marmol F, Sanchez J, Martinez—Pintefio A. Effects of uric acid on
oxidative and nitrosative stress and other related parameters in SH-SYSY
human neuroblastoma cells. Prostaglandins Leukot Essent Fatty Acids,
2021,165:102237.

[14] Chamorro A, Dirnagl U, Urra X, et al. Neuroprotection in acute
stroke; targeting excitotoxicity, oxidative and nitrosative stress, and
inflammation. Lancet Neurol, 2016,15(8) :869-881.

[15] Song LL, Li HR, Fu XH, et al. Association of the oxidative
balance score and cognitive function and the mediating role of oxidative
stress; evidence from the national health and nutrition examination survey
(NHANES) 2011-2014. J Nutr, 2023,153(7) :1974-1983.

[16] Zhao L., Ye W], Zhu YF, et al. Distinct macrophage polarization
in acute and chronic gout. Lab Investig, 2022,102(10) ; 1054-1063.
[17] Lee KH, Kronbichler A, Park DD, et al. Neutrophil extracellular
traps ( NETs ) in autoimmune diseases: a comprehensive review.
Autoimmun Rev, 2017,16(11) :1160-1173.

[ 18] Papayannopoulos V. Neutrophil extracellular traps in immunity and
disease. Nat Rev Immunol, 2018,18(2) :134-147.

[19] Liu WJ, Peng J, Wu YX, et al. Immune and inflammatory
mechanisms and therapeutic targets of gout: an update. Int
Immunopharmacol, 2023,121;110466.

[20] Yin CY, Liu BY, Li YY, et al. IL-33/ST2 induces neutrophil -
dependent reactive oxygen species production and mediates gout pain.
Theranostics, 2020,10(26) :12189-12203.

[21] Sarma P, Das D, Deka P, et al. Subconjunctival urate crystals: a
case report. Cornea, 2010,29(7) :830-832.

[22] Lo WR, Broocker G, Grossniklaus HE. Histopathologic
examination of conjunctival tophi in gouty arthritis. Am J Ophthalmol,
2005,140(6) . 1152-1154.

[23] Fishman RS, Sunderman FW. Band keratopathy in gout. Arch
Ophthalmol, 1966,75(3) :367-369.

[24] Lee CY, Lian IB, Jhan YN, et al. Lifestyle and symptom risk
factors for dry eye disease in Asian gout population: a population—based
case—control study. J Clin Med, 2022,11(24) .7378.

[25] Elera-Fitzcarrald C, Redategui—Sokolova C, Gamboa — Cardenas
RV, et al. Serum uric acid is associated with damage in patients with
systemic lupus erythematosus. Lupus Sci Med, 2020,7(1) :e000366.
[26] Alunno A, Carubbi F, Mariani FM, et al. The interplay between
cardiovascular risk, cardiovascular events, and disease activity in
primary sjogren’s syndrome: is uric acid the missing link? Nutrients,
2023,15(7) :1563.

[27] Luo Q, Qin L, Zhang YW, et al. Relationship between serum uric

acid and hypertension in patients with primary sjogren’s syndrome: a
retrospective cohort study. J Clin Hypertens, 2022,24(8) :1026-1034.
(28] #h3Ca, whanfl, XUALE. 4GS T IR )5 2 5 4 .
E BRIRRIRE, 2024,24(4) :534-538.

[29] Chen TT, Chen JQ, Zhao C, et al. Correlation between gout and
dry eye disease. Int Ophthalmol, 2024 ,44(1) .102.

[30] Wu M, Hu XN, Lu T, et al. Uric acid is independently associated
with interleukin — 1B levels in tear fluid of hyperuricemia and gout
patients. Immun Inflamm Dis, 2023,11(3) :e805.

[31] Hong Q,Qi K, Feng Z, et al. Hyperuricemia induces endothelial
dysfunction via mitochondrial Na +/Ca2 + exchanger — mediated
mitochondrial calcium overload. Cell Calcium, 2012,51(5) ;402-410.
[32] Khosla UM, Zharikov S, Finch JL, et al. Hyperuricemia induces
endothelial dysfunction. Kidney Int, 2005,67(5) :1739-1742.

[33] Kosekahya P, Uggiil Atllgan C, Atlgan KG, et al. Corneal
endothelial morphology and thickness changes in patients with gout. Turk
J Ophthalmol, 2019,49(4) :178-182.

[34] Xiao J, Zhang XL, Fu CS, et al. Impaired Na+—K+—ATPase
signaling in renal proximal tubule contributes to hyperuricemia—induced
renal tubular injury. Exp Mol Med, 2018,50(3) :e452.

[35] Wood DJ. Inflammatory disease in the eye caused by gout. Br J
Ophthalmol, 1936,20(9) :510-519.

[36] Ao J, Goldblatt F, Casson RJ. Review of the ophthalmic
manifestations of gout and uric acid crystal deposition. Clin Exp
Ophthalmol, 2017,45(1) :73-80.

[37] Killen Bu. Gout and uveitis. Report of a case. Br J Ophthalmol,
1968,52(9) :710-712.

[38] Leclercq M, Andrillon A, Maalouf G, et al. Anti—tumor necrosis
factor a versus tocilizumab in the treatment of refractory uveitic macular
edema; a multicenter study from the French uveitis network.
Ophthalmology, 2022,129(5) :520-529.

[39] Singh JA, Cleveland JD. Association of gout with uveitis in older
individuals. JAMA Ophthalmol, 2018,136(7) :835-837.

[40] Lee SC, Yang CH, Tsai YC, et al. The effect of uveitis and
undiagnosed spondyloarthritis; a systematic review and meta — analysis.
Sci Rep, 2023,13(1) :14779.

[41] Coassin M, Piovanetti O, Stark WJ, et al. Urate deposition in the
iris and anterior chamber. Ophthalmology, 2006,113(3) :462-465.
[42] Li SJ, Shao MX, Tang BH, et al. The association between serum
uric acid and glaucoma severity in primary angle closure glaucoma: a
retrospective case—control study. Oncotarget, 2017,8(2) :2816-2824.
[43] Li SJ, Shao MX, Cao WJ, et al. Association between pretreatment
serum uric acid levels and progression of newly diagnosed primary angle—
closure glaucoma: a prospective cohort study. Oxid Med Cell Longev,
2019,2019.:7919836.

[44] Biggerstaff KS, White DL, Frankfort BJ, et al. Gout and open—
angle glaucoma risk in a veteran population. Graefes Arch Clin Exp
Ophthalmol, 2021,259(11) :3371-3379.

[45] Yuki K, Murat D, Kimura I, et al. Reduced—serum vitamin C and
increased uric acid levels in normal—tension glaucoma. Graefes Arch Clin
Exp Ophthalmol, 2010,248(2) .243-248.

[46] Mohammadi M, Yarmohammadi A, Salehi—Abargouei A, et al.
Uric acid and glaucoma: a systematic review and meta—analysis. Front
Med, 2023,10.1159316.

[47] Engin KN, Harmanci Karagiille D, Durmaz Engin C, et al. Is the
clinical course of non—arteritic ischemic optic neuropathy associated with
oxidative damage and the dynamics of the antioxidant response? Int
Ophthalmol, 2023,43(8) :2935-2945.

[48] Zamudio—Cuevas Y, Martinez—Flores K, Fernandez—Torres J, et al.
Monosodium urate crystals induce oxidative stress in human synoviocytes.

Arthritis Res Ther, 2016,18(1) :117.
97



EiRRRIZE 202518 £25% SE1H
B335 : 029- 82245172 85205906

http://ies.ijo.cn
B8 3 {57§.1J0.2000@ 163.com

[49] Xiong K, Gong X, Xie LQ, et al. Influence of serum uric acid on
macular choroidal thickness and ganglion cell inner plexiform layer
thickness. Transl Vis Sci Technol, 2023,12(5) :13.

[50] TLu Y, Yue J, Chen J, et al. Retinal microvasculature and
choriocapillaris flow deficit in relation to serum uric acid using swept—
source optical coherence tomography angiography. Transl Vis Sci
Technol, 2022,11(8) :9.

[51] Yang K, Li C, Shi K, et al. Association of serum uric acid with
retinal capillary plexus. Front Endocrinol ( Lausanne) , 2022,13;855430.
[52] Pai Hl, Lin DP, Chang HH. Current updates for hyperuricemia
and gout in age — related macular degeneration. FASEB J, 2024, 38
(10) :e23676.

[53] Hsu MH, Hsu CA, Lai SC, et al. Gout as a risk factor for age—
related macular degeneration in Taiwanese adults—a population — based
study in Taiwan. Int J Environ Res Public Health, 2022,19(16) .10142.
[54] Liang CC, Lin PC, Lee MY, et al. Association of serum uric acid
concentration with diabetic retinopathy and albuminuria in Taiwanese
patients with type 2 diabetes mellitus. Int J Mol Sci, 2016,17(8) :1248.
[55] Kuwata H, Okamura S, Hayashino Y, et al. Serum uric acid levels
are associated with increased risk of newly developed diabetic retinopathy
among Japanese male patients with type 2 diabetes: a prospective cohort
study ( diabetes distress and care registry at tenri [ DDCRT 13 ]).
Diabetes Metab Res Rev, 2017,33(7).

[56] Krizova L, Kalousova M, Kubena A, et al. Increased uric acid and
glucose concentrations in vitreous and serum of patients with diabetic
macular oedema. Ophthalmic Res, 2011,46(2) .73-79.

[57] Karimi S, Arabi A, Shahraki T, et al. Association of white blood
cell counts, leukocyte ratios, and serum uric acid with clinical outcome
of intravitreal bevacizumab in diabetic macular edema. Korean J
Ophthalmol , 2022,36(3) :244-252.

[58] Chen XL,Meng Y, Li J, et al. Serum uric acid concentration is
associated with hypertensive retinopathy in hypertensive Chinese adults.

BMC Ophthalmol, 2017,17(1) ;83.

98

[59] Wang LJ,Hu W, Wang J, et al. Low serum uric acid levels in
patients with multiple sclerosis and neuromyelitis optica: an updated
meta—analysis. Mult Scler Relat Disord, 2016,9:17-22.

[60] Knapp CM, Constantinescu CS, Tan JH, et al. Serum uric acid
levels in optic neuritis. Mult Scler, 2004,10(3) :278-280.

[61] Peng FH, Zhong XF, Deng XH, et al. Serum uric acid levels and
neuromyelitis optica. J Neurol, 2010,257(6) ;:1021-1026.

[62] Stevenson M, Pagnamenta AT, Reichart S, et al. Whole genome
sequence analysis identifies a PAX2 mutation to establish a correct
diagnosis for a syndromic form of hyperuricemia. Am J Med Genet A,
2020,182(11) :2521-2528.

[63] Shen SC, He F, Cheng C, et al. Uric acid aggravates myocardial
ischemia—reperfusion injury via ROS/NLRP3 pyroptosis pathway. Biomed
Pharmacother, 2021,133.110990.

[ 64 ] Nakatsuka AS, McDevitt TF, Tauchi—Nishi PS. A rare case of
lateral canthal gouty tophus presenting as an eyelid mass. Case Rep
Ophthalmol Med, 2016,2016:9786810.

[65] Cho S, Kim N.A case of gouty tophus of the left upper eyelid.
Korean J Ophthalmol, 2021,35(6) :488-489.

[66] Chu YC, Hsieh YY, Ma L. Medial canthal tophus associated with
gout. Am J Ophthalmol, 2005,140(3) :542-544.

[67] Towiwat P, Chhana A, Dalbeth N. The anatomical pathology of
gout; a systematic literature review. BMC Musculoskelet Disord, 2019,
20(1) :140.

[68] XuJ, Wang B, Li Q, et al. Risk of thyroid disorders in patients
with gout and hyperuricemia. Horm Metab Res, 2019,51(8) :522-530.
[69] Shen FY, Liu J, Fang LF, et al. Development and application of
animal models to study thyroid—associated ophthalmopathy. Exp Eye Res,
2023,230:109436.

[70] Londzin—Olesik M, Kos—Kudla B, Karpe J, et al. The effect of
immunosuppression on selected antioxidant parameters in patients with
Graves’ disease with active thyroid — associated orbitopathy. Exp Clin

Endocrinol Diabetes, 2021,129(10) ;762-769.



