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FHF-1a(HIF-1a) TP E B HF 4(IRF4) X4
AH S PN B A 2 AR S HR % T AL

ik ATHEE R O BE 2024 4 1 A & 2024 4F 12 ABGEA
AOAE IS AR SEME 1 P B s 2 0 212 0] (PR 9T ) , IR R )5
BT KT IR Ay R TR 2H 96 TG THR2H 116 i, ) 3k
[ MEE AR K 25 110 9] ( X+ BB 4H ) . Pearson Fil Spearman
oM TIRZHIH T SFRP-5 HIF - 1o IRF4 7KF-FiLA fA 45
JEEPEHE S BUT A1 FL A AH G 5 Logistic [543 #7 AR J5 1
AR 4 R 25 4 X £ B 2 43 M7 YH ¥ SFRP -5 HIF - 1o IRF4
ASTRI KSR A S5 IR A9 52 00 s ROC fil £k 20 1 R 5 1 HR 13
WA E

LR I AL AT B — ekl g ] He b B g 4L TH R
SFRP-5 Fak# X BBAHAIG , JHI HIF- 1o JRF4 Ik 5% 1R
(4 P<0.05) , THRAUA 45 W s (9 e il g8 1
AR ZH & (P<0.05) , THRZLIH# SFRP-5 KB TR 4
1%, VH HIF-1o IRF4 FiRETC TR 415 (38 P<0.05)
HRAE Pearson AH M43 #7745 1, H & SFRP -5 HIF - la,
IRF4 5 BUT 1 FL f#4EAH G (3 P<0.05) , SFRP-5 K
ARG TR B4 25 HIF - 1o IRF4 A £ 45 95 58
fak R (¥ P<0.05) , K33k SFRP-5 [ H KRG k4
THR Y XURG: hy 5 7635 SFRP -5 B 1 1.678 1%, B &Kk
HIF- 1o B F ARG TR XS AL £ L HIF- 1o BEH
1.5364% , M ik IRF BE ARG TR KR IRF &
FH 1.616 1%, 1HHSFRP-5 HIF-1a IRF4 Bl K B &
A 5 & 4 T HR ) AUC 23515 0.772.0.699 .0.724
0.872 K AL T4 H Al #iil (#4 P<0.05) ,

SR AU AH SR N B AR 2 TH I SFRP -5 KR35 T A
HIF-1a IRF4 ik i, H 5 ARG &4 THRA G G R
AT $5E 2 X5 AR I T IR A S A0
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Abstract

e AIM. To investigate the predictive value of tear
secretion-related protein 5 (SFRP-5), hypoxia-inducible
factor-1a (HIF-1a), and interferon regulatory factor 4
(IRF4) for postoperative dry eye in patients with age -
related cataracts.

e METHODS: A total of 212 patients with age - related
cataracts admitted to our hospital from January 2024 to
December 2024 were prospectively selected ( study
group ). According to whether postoperative dry eye
occurred, they were divided into a dry eye group (96
cases) and a non - dry eye group ( 116 cases).
Additionally, 110 individuals who underwent health
check-ups during the same period were selected as the
control group. The correlation between tear fluid levels of
SFRP - 5, HIF - 1a, and IRF4 and the history of
keratoconjunctival disease, tear film break - up time
(BUT), and fluorescein (FL) in dry eye syndrome
patients was analyzed through Pearson and Spearman
methods. Logistic regression analysis was used to identify
factors for postoperative dry eye; relative risk analysis
was conducted to assess the impact of different levels of
tear SFRP-5, HIF-1a, and IRF4 on postoperative dry eye;
ROC curve analysis was performed to evaluate the
predictive value for postoperative dry eye.
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¢ RESULTS: The general data of the study group and the
control group were comparable. The study group showed
lower expression of SFRP - 5 in tears and higher
expression of HIF-1a and IRF4 in tears compared to the
control group (all P<0.05). The proportion of patients with
a history of corneal and conjunctival disease was higher in
the dry eye group than in the non-dry eye group ( P<
0.05). Tear SFRP-5 expression was lower and tear HIF-1x
and IRF4 expression was higher in the dry eye group
compared to the non - dry eye group (all P<0.05).
According to Pearson correlation analysis, tear SFRP-5,
HIF-1a, and IRF4 correlated with BUT and FL (all P<0.05).
SFRP-5 was a protective factor for postoperative dry eye,
while HIF - 1o, IRF4, and a history of corneal and
conjunctival disease were risk factors (all P<0.05). The
risk of postoperative dry eye in patients with low
expression of SFRP-5 was 1.678 times that of patients with
high expression of SFRP-5, the risk of postoperative dry
eye in patients with high expression of HIF-1a was 1.536
times that of patients with low expression of HIF-1a, and
the risk of postoperative dry eye in patients with high
expression of IRF4 was 1.616 times that of patients with
low expression of IRF4. The AUCs for predicting
postoperative dry eye using tear SFRP-5, HIF-1a, and
IRF4 individually and in combination were 0.772, 0.699,
0.724, and 0.872, respectively, with combined prediction
outperforming individual markers (all P<0.05).

¢ CONCLUSION: In patients with age-related cataracts,
tear SFRP-5 expression is downregulated, while HIF - 1x
and IRF4 expression are upregulated, and this is
associated with the development of dry eye after surgery.
Combined detection can improve the predictive value for
postoperative dry eye.
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(SFRP-5); hypoxia - inducible factor - 1o ( HIF - 1a);
interferon regulatory factor 4 ( IRF4 ); cataract;
postoperative dry eye; predictive value
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EAETER S A 1 PN I ) RS 8 e, 2 I R AR TR
ARG ZE LT 38 R, R 5 S e D RE S R SR
RN AR R, BE S T IROBER R
YIBORASERE R, 7 B F S U R HOR AR T T
FEFFLIR , K — A2 T AT IR R AR
HtAiayy A LA G T A By O =X, B
S AN /N R AER TR 2450 1 TH IR S 1P B Al
JRHAA RN b B4R B s R IR B o R
TR LA T IRALEI AR R E 2%, W LB E |
M RAE R AR SN AR R IS o I
TIRERA SRR AR BRI, SR T AT R
N 8 5 A5 2 T IR 8 R S R A8 b | X6 T S B R AT T T
o3 R TG O EE L SRS A G EE 1 5 (secreted
frizzled related protein 5,SFRP-5) &S A 11 —Fh , B
PURAER, 7T LA c—Jun 22035 S 4 06 A6 A0 ] Wt {5

S S RAE SEVA ST SFRP-5 ik, SRR £ &
B, B iE S F - la ( hypoxia inducible
factor— 1o, HIF— 1o ) WA H B9 —F , B 4 5606, 76 R
i SN H & AR T, 24 HIR 26 B IO HIF - Lo, fith & 145
A R RN, T E WA R F 4 (interferon
regulatory factor 4,1RF4) S5 T 21 il 2 HE #1434k 1Y OC B
BRI 76 T 20 2 RN 43k el 7 o e $50R 15 1 T i ad 4l
Bt T 4 17 2858 ROV b R FEVE T, 24 FK T B
E— 25 R IR e 8, IRITH B0 5 b e e 3R S (HH
T 56T HW SFRP-5 HIF-1a IRF4 7KV S4EI8HH 11 N
W £ 3 AR A 2 TR B AR S E I e /0 LA 58
TEFRIE A AR 5 (N B F 5 TH W SFRP -5  HIF - 1o IRF4
Tk K EGARG TR KR,
1 & FF %
1.1 X% BUBEMERBUARRBE 2024 4F 1 F 2 2024 4 12 A
WCTA A AW AR G ME T S R RS 212 1 212 HR g 4l A
AT R PASS 15 AR (R A 56, ¢ a = 0.05,
power=90% ,d = 0.50) T1 515 G 61 5k 194 ], % 1 2]
10% 7% 2 98N 212 Bl . IARRIE . (1) F56 I8 A
Fetk MBS WIARAET s () AT B AR (3) B
WHHZIFIRIT ; (4) IRIR TR 52 3% , HEBRARUE . (1) RATk
ARG 35 (2) B B 5 (3) S R ICIH R L TG IHAE
oy (4) DR OB BN & (5) KM (6) A
FEEIRIE 5 (7) RuTTIR i, TR B AR 2 KR 45
IR FPEI 5 (8) A B A e M 5 (9) A B iy foff FH 1 IR i 55
BITHE . vk IR EEARAS & 110 61 110 ARAE R XF IR 4,
AFTIAS R 2= 10 Bl 25 51 & d A b v (HiLvE 5. 202310 -
0289) , A S 5H B MG R E,
1.2 Fi&
1.2.1 3B/% SFRP-5 & HIF-1a 5 IRF4 Rk AR
KA BFHW, KRR FIRR R4, IZIREOR S, 2%
TR TGS I F B A D R A T RS I S A
R AC AL B 15 pL IHR, 250 A0 RS SR A ELISA K
MYH#E SFRP -5 HIF- 1o IRF4 7K, FEFR AR I 1 O
1, 2 HbR e &I T,
1.22 B RABRHIFARIEFRABEARG 1 wk &
kAT H o THR 4 96 9] 96 HR A JETHR4H 116
Bl 116 HR , FHRIZWidr ™ . (1) A W1 B 3h KRR
W AT R SRR R B — 5 (2)
YH 53 #h 18 (tear secretion ) 38 i Schirmer I 3856 ( SIT) il
FE KT 5 mm/5 min H AR5 E G4 4 (fluorescein, FL)
FFEYE, TRVIEE

Beit2f T . R ) SPSS 27.0 #p kAT, HECE R
B (%) e AR AR XK B, T R axs
7 A B LR A ST AR AR ¢ K235, Pearson 1 Spearman
AT TIRZHVH K SFRP-5  HIF- 1o IRF4 7K SF-HIAG fi 45
BB 2 BUT Hl FL A9 AH G 1 ; Logistic 17115 73 B AR J5 T
AR Ay 5% M R 285 4 F A B85 B 0 M YH 9 SFRP -5 HIF — Lt
IRF4 S[R3 A 5 R A9 52 10 ; ROC [ 26 43 #r H: 75030
Wi, P<0.05 NZESAEGHIT¥E L,
2R
21 ARAMMBH—BERLE WA WEEEA
Al e (3 P>0.05) , L3 1,
2.2 Mt eAFn 3t BB 4B % SFRP-5 #1 HIF-1a #0 IRF4 7k
THItEE R4 IHI SFRP -5 FiA 5% B4 A%, TH K
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HIF- 1o IRF4 FIRHE IR 5, 22 A G2 8 L (HP<
0.001) , L7 2,

23 FRAMEFRA—MERILR MRALEHH
96 il AR, 116 FI TR . T AR LA 1 4% B s (1 L f51]
BETHRAR, BUT KT TR, FL & TR TR 4, 2
S (B P<0.01) , AR 2% 5 T8t
(¥ P>0.05) , W3 3,

2.4 FRRAFMEL FAR4AE &K SFRP-5 1 HIF-1a 71 IRF4
KFELE THRHHW®K SFRP-5 FiAE LT IR4K, H
W HIF- 1o IRF4 F£AH TR 4% (3 P<0.001) , I
4,

2.5 FERAA® SFRP-5 & HIF-1a #1 IRF4 Kk E5H
& FESE K BUT 0 FL B9HEXME  HRIE Pearson 3-H115
A1, HWE SFRP-5 HIF-1a IRF4 7KF-5 BUT #1 FL ££7E4H
Kt (#4 P<0.001) , 5 ff1 45 BB S0 N A7 1E A e (35
P>0.05) , 0.3 5,

26 RETRMEMAZSH DEEREEGLET
ARMRNAR R (2 =1,75=0), I Bl A 2 348008 A4 &,
2 2 T VER Y BUT M FL F 2K F =10, fE7E 5K
S LR ME A M R N AR 223 M7, Logistic [H11H 43 #
350 ,SFRP-5 AAJG TR A4 N2 HIF- 1 IRF4  f
FA 45 REB I LGRS 2 (1) P<0.05) , LK 6,

F1 HRAMMBE—MALRLR

EiEtn W54 (n=212) FFREZH (n=110) X P
AR (XS %) 60.98+8.70 60.55+8.62 0.422 0.673
PR (1, % ) 0.143 0.705
5 109(51.4) 59(53.6)
i 103(48.6) 51(46.4)
W2 R s (1], % ) 56(26.4) 23(20.9) 1.186 0.276
I (1, %) 49(23.1) 21(19.1) 0.689 0.407
BMI(X£S,ke/m”) 23.43+3.73 23.35+3.69 0.183 0.855

TE WPTE AT A B 7 LA AR P AR A DA P P R o B 2L ) R R ARG

xR 2 MRAFMXEELEE R SFRP-5 1 HIF-1« #0 IRF4 7K E & EL B x*s
s AR %k SFRP-5( pg/L) HIF-1o( pg/mlL) IRF4(ng/mlL)
W 212 31.81+6.85 22.40+5.32 7.80£1.95
X HEZH 110 44.56+8.23 15.07+3.54 5.24+1.51
! 14.764 13.027 12.022
P <0.001 <0.001 <0.001
RS NAT E IR A FLAL AR B AR I8 A S 1 DI B R 5 X R A A [ B SR A
#*3 THRAMETRA—MERILR
Ei=7n FHRZH (n=96) T R4 (n=116) %6 P
RS (XES %) 61.24+8.57 60.77+8.81 0.391 0.696
e (B, %) 0.532 0.466
% 52(54.2) 57(49.1)
& 44(45.8) 59(50.9)
BEAEIR A FAR L (IR, %) 0.400 0.527
H 6(6.3) 4(3.5)
J 90(93.8) 112(96.5)
W2 R s (151, 9% ) 27(28.1) 29(25.0) 0.264 0.607
RIS (B, %) 24(25.0) 25(21.6) 0.351 0.553
BMI(X%S ke/m?) 23.47+3.71 23.39+3.75 0.155 0.877
JREETT (R, %) 2.812 0.094
BRI PR 76(79.2) 80(69.0)
2 TR 20(20.8) 36(31.0)
TSC A R Al B8 (R, %) 0.325 0.569
H 7(7.3) 11(9.5)
I 89(92.7) 105(90.5)
FhE I s (R, %) 7.816 0.005
H 47(49.0) 35(30.2)
I 49(51.0) 81(69.8)
BUT(X%S,s) 8.98+1.06 12.43+1.64 17.765 <0.001
FL(X%S 4%) 2.56+0.37 0.76+0.15 47.876 <0.001

T PRI 1wk A ETIRABIFEALEE T TIRAUIARSS 1wk RAETIRABIFCALEH
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2.7 9#1iBi% SFRP-5 5 HIF-1a #1 IRF4 Rz REF
REMEXBRE DAFRAEHEIHBK SFRP-5 HIF-1a,
IRF4 [R5 R 0 HL o0 by i R iR AR 3k, i Rk b
T AR R T S TIE, AT GRS EE o b 45 5%
R KL SFRP-5 5 % iA5 HIF- 1o IRF4 BE ARG &
A TR XU 7 785 223k SFRP-5 %3235 HIF-1a  IRF4 14
1.678 1% (95%CI:1.223-2.303) .1.536 1% (95% CI:1.126~
2.095) .1.616 f%5(95%CI:1.178-2.218) , W% 7.

2.8 JBi% SFRP-5 5 HIF-1« #1 IRF4 Wt R 5% & F AR
WiMME ARHE ROC #hiZk, JH#E SFRP-5 HIF-1a IRF4
PR A TN OR JE & A TR AUC 3 F R 0.772
0.699.0.724 .0.872, Bk &1 T & A S B ( Z = 2.501 ,

2.534 2.512,3 P<0.05) , W 8 & 1,
3itig

F B S EURE M BER MR EZEN R, TR
SHIRYY N B E 7, AT A RO R R T E
A b A A 2 B RS R A R 4 A R AT RR 2
Wy AR i R 0 75 5 A 2 25 5 e 8 38 TH R A A e 1k
SHURAE TR, A EBFE W RIS & A
SR O TH RS 8 )28 i A, T2 e TH RS P e 1k
AR BRAC B[] 22 TR A T 5 & T IR IF AR T 5=
JE& LI AFERER , I 2 ) B B T 2 R T, TSR AN R st
TR, 20T S5 IR AR i BRI PR 1, R AR 85 R A
FRE G SRR | 2 2 s A B o R A T s R

x4 TFERAMETFERAERK SFRP-5 # HIF-1a #1 IRF4 K FELL % xts
2157 AR %4 SFRP-5( pg/L) HIF-la(pg/mL) IRF4(ng/mlL)
TR 96 27.94£6.32 25.23+5.57 8.86+2.15
THHIR4A 116 35.01+7.29 20.06+5.12 6.92+1.78
t 7.461 7.032 7.188
P <0.001 <0.001 <0.001
0 TIRACAARSG 1wk KA TIRIGIFSEA R E T TIRA ARG 1 wk REAETRGPTHERE .
%5 THERZABM SFRP-5F HIF-1a 70 IRF4 7k E 54 &mE & BUT 71 FL g9 514

. SFRP-5 HIF-1a IRF4
$ih5 /T, P r/r, P /T, P
EEEER 2T 0.214 0.078 0.198 0.096 0.186 0.086
BUT 0.431 <0.001 -0.401 <0.001 -0.441 <0.001
FL -0.428 <0.001 0.429 <0.001 0.414 <0.001

*6 REFTRHZMWEZELSF
Ei=7n B SE Wald X* P OR 95%CI
SFRP-5 -1.038 0.378 7.547 0.006 0.354 0.169-0.743
HIF-1a 0.750 0.285 6.916 0.008 2.116 1.210-3.699
IRF4 0.786 0.302 6.777 0.009 2.195 1.214-3.967
S B 0.799 0.321 6.193 0.013 2.223 1.185-4.170
* 7 B SFRP-5 5 HIF-1« 1 IRF4 FRik X R J5F IR HE X fE I8 BE 43 4R

Eistin FHR41(n=96) ToT R (n=116) AN B EE (95%CI) X? P
SFRP-5(HR) 11.143 0.001

[oE S 35 69 1.678(1.223-2.303)

flRkik 61 47
HIF-1o(R) 7.762 0.005

[oE S 59 49 1.536(1.126-2.095)

ik 37 67
IRFA(HR) 9.546 0.002

Rk 61 49 1.616(1.178-2.218)

ik 35 67

%8 3B SFRP-5 5 HIF-1a #1 IRF4 X K5 % & FERMAFMMNE

¥ b5 AUC 95%CI REE (%) PR E (%) IWHE
SFRP-5 0.772 0.708-0.835 85.42 77.06 30.38 wg/L
HIF-1a 0.699 0.629-0.768 82.17 79.35 23.25 pg/mlL
IRF4 0.724 0.653-0.794 83.84 78.21 7.95 ng/mlL
=HBG 0.872 0.826-0.918 92.58 74.32
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oo —HIF-a
| IRF4
0.2 = Y A
[ sih
0.0l . . . . .
0.0 0.2 0.4 0.6 0.8 1.0
145 5 ¥
1 B SFRP-5 5 HIF-1a #1 IRF4 I ARE & &£ TR
B ROC,

PRI, 4R AT DT 5 4 1 PN R R R S T IR A skds
i, % I PR B s AT 100, BEAR AR S5 T IR & A JRURS: ik
i

SFRP-5 &M FIIMER 1Y —Fh, 3225 i1 11 IR 7 40
FEari , 2oz 5 2R B (I RERE B8 IR 55 ) B 18
O HAEVREMN, Ha5MElE S EMEAR, 5 Wt 55
% 11 25 A Sl v B AR, ISR e S Wt BCURAHZS A, A
XS Wnt {5530 5 & FEIDRIVE A, SFRP-5 Al L)
O] Al 2H 2R R 6 B 26 20 HP A9 I AT G A A i 4 A
1L-6 S R I, Wi &3P R BAE T, HAE R Wit (55
T A, 38 2 X5 5 T WS Y JUK-1 B
TR T AT 4 2 PR T 43 . SRS IR
SR DA ] St A 0 i B T AR E PR R, DT 4%
MRV, 5 BE T aeA & sk s Y i %
B, 2 RUHE PR B TR B I3 AH W SFRP -5 Kk ¥ %
%, 5 BEWRTEA &, BT HR SR, AR H et
N & TH IR SFRP -5 Fak R, BT IR4IFRIATAL, A
o & IR N E | SFRP-5 (R R BB & K4
THR g RUBS: A 5 223K 149 1.678 475, $2 7R JHW SFRP -5 3k
REATC A £8 3 AR S5 TR i IXURS: i85, R R SFRP =5 ANUXT %
i DR TR AT AR VE T, 16 % 58 S 40 3 30 A 40 3 V6 T
AT LA Wt/ INK 38 5% f #0040 70 17 38, 24 H K P B AR
Je 2 AR R T F /K- T8, 5 2O R 0 K A, i 3
TR 5 R XU

HIF-1a N5 “REE AN —F, i 34 B IE KA
1 Ao W HEZH %, by o) i S0 B AT i AR M 1) SR 1 B T
FEAR SRS T P Rk A PR PR, LA & A R JiE
Fe R R R ORI xR A AR B ok
VERT, IS B0 . B9 & B AR ECIR S T, HIF - 1o
SRURTEAL L DU S IR A 2 |, 5 0% P B 4 I
FRACAF e S5 Y HIF- 18 45 8 TE i B4R, FH i
ARV IR HEAT A A I DU i T 20 e J5 B 1 i R 3k
R AE PR AR K AR A R XA I R A P R 4
A B RIS B PLASE 40 Jf A/ 66 o o 9 45 L AT R b VE T,
SRR 0 JIESHIT A LT BRI 28 T PR B IR A 3 5 g B A
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b, JIEE A R 0 | AL X S 2 9 | 30 A0 B e R T
AWFFE AR N BB TH HIF - la Rk, HT
AR ZH Feah o, g i & AR TR fa 6 PH 22, ek
R TR B XURS: AR R A B 1.536 1%, #2758 TH W
HIF- 1o &5 TH i 1Y B A G T 0R 0 KU T i, B oA TR
BETHW HIF-1a AT, ATREE M T R ETIRE, IR
R T 1) SR 28 RN 9 i 5 Iy R AR, T e 4 5 B g, 34 HIF -1
Feik e IEREAL A p 3 AT EE R R

IRF4 4 IRF ZRI)— b1, EERIB T B W4l W58
RN B IR EL AR T I EL 20 e v, 7 3 0L 1 RN 2 R e
JERGE IRFA GEHOE |, IFFE T R G50 R S8 1 4 0 P
PG I & A e S i R AR MR AR S BT R
TR B THWE IRFA Rk A, AT IR I R Fa b5 A ¢, /]
B TRV e S AW ZE T A B N RS
THIR IRF4 ik T, H PR FRRE & MR k4
TR fE P R 2 i ek B & A TR A XU IR 8 1Y
1.616 1%, $2 /R THWK IRF4 Rk T8 19 B AR 5 1 IR A0 XU
FHE 430 R R X AT BE S B T IRF4 ik T 22 0 Th7
E ST A 1O i e 7 1 i 72 1 P e 1 R <19 s A 5
RAEGEAEIR , X TH BRSO 1 15 AR5 M, DA o o I 35 4%
i SN, AR 1 0 Y AR S Pearson A IEAE 4 B 5
1, JHW SFRP-5 HIF -1« . IRF4 5 BUT M FL fF 1A%
P U S BEAR G TIRA X, f—PR AR, =&
IBEA T £ RS TR AUC 24 0.872, L 4% [ B 35
T, ¢ B B A R 0 e 0 ) 8 R S TR — 8 I R
INIER

ZE LTk, AN BE R E TH W SFRP -5 R ik T M,
HIF-1a IRF4 ik B, A S5 ARG &K AETIRA K KA
o A B s XA T HR A FO 0, A RAATEASEZ
b AR A TEAL B T HRAR b BEAR R R — , HL
FEAR TR | Ji5 25 0 WAL 4 i 191) A 8 XoF A A 53 45 R 3 A7
UE, I = F XA G T HR B HARBLH

il 28 o S A A SORAFLER 45 i

e Sk A B . I I e SR S B, MO RS S SRR
SCHRAS R, Bl 404 5 BRAY 008 R ¢, 18 SCIB ek S H )
JITA A B 32 0T ) JE e A ) SR

S 3k

(1] Aah0, SRIEEG, BRXOHE. 11 P8 B ARG 2R A JBK i i) 52 il
PRI AT iR T2, 2022,29(11) :1623-1624.

(2] 3R, X, G, & BA IS/ NRIBRARTK & 10T M
FHEUTECIR I 1 N RS S8 ARG 01 K- B A S5 4 A2 AR B 52 ). 3]
JbBE22, 2022,28(10) :1650-1654.

[ 3] Bharucha K, Zanzarukiya J, HegadeA, et al. A comparative study
to evaluate the effect of various postoperative treatment protocols on dry
eye and patient satisfaction after phacoemulsification. Indian J
Ophthalmol, 2023,71(4) :1638-1642.

[4] Brandes J, Zobel I, Rohmann N, et al. Dipeptidylpeptidase
(DPP) -4 inhibitor therapy increases circulating levels of anti —
inflammatory soluble frizzle receptor protein ( sFRP ) — 5 which is
decreased in severe COVID-19 disease. Sci Rep, 2022,12,14935.

[5] Sun KX, Chen YY, Zheng SJ, et al. Genipin ameliorates diabetic
retinopathy via the HIF-1a and AGEs—RAGE pathways. Phytomedicine,
2024,129:155596.



Int Eye Sci, Vol.26, No.2 Feb. 2026 https.//www.ijo.cn
Tel :029-82245172 85205906 Email : ij0.2000 @ 163.com

[6] Kang M, Lee HS, Choi JK, et al. Deletion of Irf4 in T cells
suppressed autoimmune uveitis and dysregulated transcriptional programs
linked to CD4" T cell differentiation and metabolism. Int J Mol Sci,
2021,22(5) :2775.

[7] ®FHW, sk3bHk, 22384 (APACRS H AR RUECFARFEFAR
IR 2 8 3 52 BR 46 B (2017 ) ) i i3 P AR SR IR BL 2 3k, 2020,
38(4) :355-359.

[8] rhtREE = IR Bl oy 2 M B 2 4. T IR K297 & R R
(2013 4F) . IR B2, 2013,49(1) . 73-75.

[9] Huang RJ, Su CY, Fang LJ, et al. Dry eye syndrome:
comprehensive etiologies and recent clinical trials. Int Ophthalmol, 2022,
42(10) :3253-3272.

[10] PVFIEE, XSO, M8, 2. M AN FE-20 KTF5AN
R P LA AT T IRAE & A AR DG HE Z3 BT, 2RI ZY, 2024,28(4) -
800-804.

[11] 5K, 20515, B35, % AN S FLARE TR CH R
LRI irstit . EERIRERAS , 2025,25(5) :770-774.

[12] Fok, REOUE, M, . RIRLCE KX 5e B KI5 £ 2 50 5
CEAE R E FAL I W8 RAHT ST SFRPS (1L-34 7K V- [ 5 1.
o A PRI PR A% s, 2023,24(3) :307-309.

[13] #05, ik, A9Rte, 55, SCUEWENEH LTS SFRPS K-

EETE A RE FI W D) B K AH OGP A . B 48, 2021,22(11)
102-105.

[14] KRS, HABEMN, B4, 4. 2 BOBE R AT HRER AL F1H
WA I AR IE E 5 IR IR A &R A 4 KSR E M ERE
RIARDGHE. L2y, 2024,28(1) :58-63.

[15] X, 3 Kb, HALAL, . 7 R4 B 1K OF 518 1 24
i g 0 T R AR SC I EAY. S BT R 24, 2021,28(10)
1248-1251.

[16] Ding XC, Wang LL, Zhang XD, et al. The relationship between
expression of PD—L1 and HIF - la in glioma cells under hypoxia. J
Hematol Oncol, 2021,14(1) :92.

[17] MR, R, 35 3CR. BB S E T Lo fERBRRN L £
R IE RIPLEI TR LA EEZY, 2023,63(17) :105-108.
[18] #igE, PR, HAk. HIF-1o R IL-17 76T HR A S50 1 240
JHL B TH T H Y 2 R KT Bl R . EIBRAR B ik, 2024,24(12) .
1970-1974.

[19] Guo SS, Feng YH, Zhu XP, et al. Metabolic crosstalk between
skeletal muscle cells and liver through IRF4 — FSTL1 in nonalcoholic
steatohepatitis. Nat Commun, 2023,14(1) ;6047.

[20] BiMRAE, BfR S, T HR AR 45 I8 L 7 40 i S JH W R TRF4 A
sST2 AYF IR IE B R IG PR L. EIPRARBI A, 2023,23(6) :904-907.

303



