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Abstract

e AIM. To investigate the correlation between serum
levels of secreted frizzled - related protein-4 (SFRP-4),
chitinase 3 - like protein 1 ( CHI3L1) and diabetic
retinopathy (DR) in patients with type 2 diabetes mellitus.
¢ METHODS  Prospective study. A total of 103 DR patients
who admitted to our hospital from October 2018 to
October 2023 were selected as DR group, including 39
cases of early DR, 42 cases of mid DR, and 22 cases of
late DR; 98 patients with simple type 2 diabetes were
selected as DM group, 101 healthy individuals were
selected as the control group, and baseline data and
clinical indicators were collected. Enzyme linked
immunosorbent assay ( ELISA) was applied to detect
serum levels of SFRP-4 and CHI3L1.

e RESULTS: The levels of serum SFRP - 4, CHI3L1,
triglyceride (TG), low - density lipoprotein cholesterol
(LDL-C), glycated hemoglobin (HbA1C), fasting plasma
glucose (FPG), homeostasis model assessment of insulin
resistance (HOMA-IR) in the DR group were higher than
those in the DM group and the control group (all P<0.05) ;
the serum levels of SFRP-4, CHI3L1, TG, LDL-C, HbA1C,
FPG, HOMA-IR in the DM group were higher than those
of the control group (all P<0.05). The course of disease,
TG, LDL-C, HbA1C, FPG, HOMA - IR, SFRP -4, and
CHI3L1 of late stage of DR were higher than those in the
middle and early stages of DR (all P<0.05). The serum
levels of SFRP - 4 and CHI3L1 in DR patients were
positively correlated with disease course, TG, LDL-C,
HbA1C, FPG, HOMA-IR and DR staging (all P<0.05). The
area under the curve (AUC) of serum SFRP-4, CHI3L1,
and combined diagnostic DR was 0.809, 0.801, and 0.898,
respectively. SFRP -4 and CHI3L1 were independent risk
factors of DR ( P<0.05).
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¢ CONCLUSION: The levels of serum SFRP-4 and CHI3L1
are closely related to DR in patients with type 2 diabetes.
The higher levels of SFRP-4 and CHI3L1 suggested that
patients have a higher risk of DR.
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Fx1 ZAZREELZERLLE
FebR R4 (n=101) DM 4 (n=98) DR 4 (n=103) F/i/X? P
AR (XES %) 61.42+8.41 61.04+8.79 61.25+8.86 0.048 0.953
BYEHI(%) ] 58(57.4) 54(55.1) 61(59.2) 0.350 0.840
FRTR (XS a) 7.10+2.35 9.36+2.41 6.727 <0.01
BMI(X£S,kg/m”) 23.04+2.75 23.10+2.93 23.09+2.81 0.013 0.987
SBP (XS, mmHg) 120.05+10.71 120.45+11.62 120.39+11.74 0.036 0.964
DBP (X %S ,mmHg) 77.09£8.14 76.83+8.33 76.90£8.10 0.027 0.973
IR s [ (% ) ] 50(49.5) 49(50.0) 51(49.5) 0.006 0.997
PGS (%) ] 30(29.7) 26(26.5) 27(26.2) 0.378 0.828
TC(X %S ,mmol/L) 4.80+1.07 4.79+0.98 4.81£1.02 0.010 0.990
TG(X%S ,mmol/L) 1.40+0.27 1.80+0.19* 1.97£0.26"° 147.090 <0.01
HDL-C(X %S ,mmol/1.) 1.28+0.24 1.26+0.28 1.24+0.26 0.602 0.548
LDL-C(X %S, mmol/L) 1.84+0.34 2.25+0.40° 2.62+0.51"° 86.567 <0.01
HbAIC(X%S,%) 5.42+1.03 8.15+2.16° 10.24+2.20"° 169.136 <0.01
FPG(X %S, mmol/L) 5.56+0.94 8.10+£2.03" 9.89+2.25"° 143.535 <0.01
HOMA-IR(X%S  mmol/L) 2.20+0.73 3.29+1.20° 4.62+1.37*° 116.593 <0.01
T % BB 2H i AR A 3 52 P<0.05 vs XTRBZH ;©P<0.05 vs DM 4,
*x2 Z=Z@HZRXEIME SFRP-4 #1 CHI3L1 /KT LL I xES
2H 5 %k SFRP-4(ng/mL) CHI3L1(pg/mL)
Xif iR 101 32.26x6.11 47.13£9.16
DM 41 98 190.25+50.37° 69.42+15.61°
DR 4 103 259.64+60.03" 89.34+17.09"°
F 668.313 219.882
p <0.01 <0.01
T 6 BRZH S (ARG 3 5 P<0.05 vs X IE4H ;< P<0.05 vs DM 4,
%*3 7 [ DR S HEEGRIEIRILE
izt DR B (n=39) DR H ] (n=42) DR W8] (n=22) F/ X P
AEE (X£s ) 61.20+8.73 61.29+8.65 61.26+8.82 0.001 0.999
B[ HI(%) ] 24(61.54) 25(59.52) 12(54.55) 0.287 0.866
FRRL(X£S,a) 8.25+2.01 9.40+2.40" 11.25£2.67"° 11.745 <0.01
BMI(X%S,kg/m?) 23.12+2.78 23.08+2.91 23.06+2.54 0.004 0.996
SBP (X %S, mmtg) 120.25+10.75 120.37+11.04 120.68+10.98 0.011 0.989
DBP (X %$ ,mmHg) 76.73+8.84 76.85+8.92 77.30+8.98 0.030 0.970
MRS [ (%) ] 21(53.85) 19(45.24) 11(50.00) 0.602 0.740
PRI B (%) ] 10(25.64) 10(23.81) 6(27.27) 0.097 0.953
TC(X %S, mmol/L) 4.92+1.19 4.84+1.07 4.56+1.13 0.739 0.480
TG(X%S, mmol/L) 1.83+0.24 1.97+0.28" 2.22+0.25% 15.928 <0.01
HDL-C (XS, mmol/I) 1.26+0.24 1.25+0.26 1.19+0.24 0.605 0.548
LDL-C(X%S , mmol/L) 2.4320.41 2.64£0.43° 2.92+0.45" 9.343 <0.01
HbAIC(X£S,%) 8.92+2.10 10.22+2.45° 12.62+£2.78"¢ 16.718 <0.01
FPG(X%£S ,mmol/L) 8.76+2.04 9.91+2.15" 11.86+2.39"° 14.456 <0.01
HOMA-IR(X %S, mmol/L) 3.91+1.04 4.59+1.28" 5.94+1.67"° 17.391 <0.01
SFRP-4(ng/mL) 220.26+49.38 257.71+50.49° 333.13+£58.23¢ 33.433 <0.01
CHI3L1( pg/mL) 77.62+16.35 87.09+18.31° 114.41+22.69"° 27.937 <0.01
71 :*P<0.05 vs DR .1 ;°P<0.05 vs DR i,
%4 DR &&Ii5 SFRP-4 1 CHI3L1 k5l RIStRIHE XN
EistD R TG LDL-C HbALC FPG HOMA-IR DR 43
SFRP-4 r/r, 0.496 0.512 0.509 0.529 0.522 0.543 0.545
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
CHI3L1 r/r, 0.489 0.516 0.514 0.530 0.518 0.536 0.572
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
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75.75 pg/mL, K55 BEST N 69.46% 61.26% , FHUEEE 4353
H 79.67% .78.68% ; —F WA 12K DR ) AUC 240.898
(95%CI; 0.845-0.932) , Bk & AUC & 3 & T H 0l AUC
(Z=2.392.2.607,P<0.05) , %55 FE N 85.77% , U E N
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HF#E DR 23 m, HoK P 2T m k%, #8275 SFRP-4
mFIE T HES 5 DR B kR, 3L TR A 5 A
SFRP -4 5 B & 2838 ol il ad 5 B i 8 H 2 1R 45 B i
M) Wnt {55 538 B, PR A 5% 5 AR LR R A e %
HEPT, I 5 R APURAERRAS , s, fEk DR &4, HA
iff5¢ DR B 113 SFRP-4 5 HbA1C . FPG HOMA-IR %5
EAR S IEAE, HE—AUiBH SFRP-4 5 (it vl BE 8 i 3
IR, ek DR s vk

CHI3L1 J& TWE 7K fift Bl 8 R 18, J& — b 5 22 1) 43 Wb
RUOBEEE 1, 352 i Mo 4 M | W A e - LA i 4 3
W, FES 5L FE E | 2008 MR AE B M 21 il 4
SEFRE A, CHIBLL 5 EmG CT7 R Mk AE BT £F 4
Ak TEER 3h ik s S 9 9 28 U0 AH O, b DR 1 R 3 R A
PR, Kwak 4572 BT 45 FUE B, CHIZLI 7] fig 234
I W DR g B T E A, AR AR 45 SR b, DR R E LT
CHI3L1 7KV 8 T 7 , 5 28 1 15 261 R 5% v S 300 DR
B R IS CHI3L1 Rk —5, 456 B o it
DH AT BB T CHIBL 7K F- T 5wl ) 8 7 i 1l 4% e
W05, HESh PR Ve . I [AIEE DR B8 BREL b B A w5 1A
51 E A 51407, e CHIBLL /K7 i DR Y & A=
KIRAFAE % VB R, H AW 5T th CHI3L 5 1fi % 45 45
HbA1C 254156 #E—48 /R T CHI3LI K- THeE ml fig 5
e L 51 & 1 108 46 49 A 56, i CHIBLL T il B & i —
A RAE T b

A RS R S5 R BoR, (AN E 22 A4
M~ -22 454 (12 W7 DR AR 2 51 8 34.2% Al
39.5%, AHF5% SFRP -4 CHI3L1 F2 Wi s (79.67%
H178.68% ) i T LR WF 5T . 4r Mk S H AT BE S i T A
FENA BB IR OISR T R BFSE , Ge it oM 4 AR 8
YER 3 TR SRR X T34 38 R AE 7, AR 95 #5 b SFRP -4 |
CHIZL Fy R P ARG T 5, AN B 32 LAl i P 90 5 1) 5%
HANARIEFE ROC M2 455 WoR , F5 bR L2 T AUC Rl

B 1 1% SFRP-4 #1 CHI3L1 7k £i2#7 DR # ROC gk, FEMTIKEG2W, $2RE5E /K IFE R ] DR 112
*5 %S EXE Logistic BlJAH#HH00 DR ZEMWEE

(S B SE Wald X OR 95%CI P
SFRP-4 0.991 0.327 9.185 2.694 1.419-5.114 0.002
CHI3L1 1.029 0.309 11.087 2.798 1.527-5.127 0.001
gt 0.016 0.104 0.023 1.016 0.829-1.246 0.879
TG 0.107 0.157 0.465 1.113 0.818-1.514 0.495
LDL-C 0.133 0.124 1.147 1.142 0.896—1.456 0.284
HbALC 0.104 0.135 0.598 1.110 0.852-1.446 0.440
FPG 0.128 0.121 1.111 1.136 0.896—1.440 0.292
HOMA-IR 0.146 0.129 1.278 1.157 0.899-1.490 0.258
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HAT — 5 i R AE T, T 45 o 0 el Pt 588 250 400 I 6 722 4R
B, ZHEFEFIE4S55 W%, SFRP-4 CHI3LL /& DR & /E
M fEpe R %, B8R i SFRP-4 CHI3L1 KV T
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e FRVBE s BT It R AT =5 PECBT X PR 2R HIE 28 15 i, 22 17
W 2 BUBE PRI BB SRR RS AR DR Y LR KU,
T DR FEERUMAE T AR, o B2 BT B B 1 £ 1 4 ek
A5 A] BETE AR GEAE P B B T LV 2 d 25 o AR 1 A W
PR 22— AN T TH WA AR SC R AR, 1MV AR AS SR A By
T A A AS [a] i PR B BV TE R A 22 e it 1
SR HIEHRE

Zx LTk DR BE A TE LG SFRP -4 CHI3L1 ik
SH L B E IR DR RAEMER N E, SFRP-4,
CHI3LI K& AT DR #9122 Wi L RE , I PR R R — 25 7
Wi AF 9225 P4l DR, LLAE K I SR BB 45 it B A DR
B4 A RS e e — G T R . o e 3 i R AT
HORAWEHE , AW TR T A= Wb ic P i & BLFHT B3R
TR U B E A AR KR TS 7 o ABASBIESRAN A7 AE R B -
SFRP-4 .CHI3L1 25 DR %5 % R i) LE My pL i 7 ik —
TRVT, HAEA 3D ] B A B G T4 R AFAE — & i
5, RHIT I . 4 J5 A K DR H 3 TH W0 2 1 R4 2 A
DR ShW Rt AT 05, gkt — 20 B Al DR 82 H W
SFRP -4 CHI3L1 X AL 4505 14 TR
S 30K
[1] Perais J, Agarwal R, Evans JR, et al. Prognostic factors for the
development and progression of proliferative diabetic retinopathy in people
with diabetic retinopathy. Cochrane Database Syst Rev, 2023,2(2):
CD013775.
[2] Kowluru RA. Cross talks between oxidative stress, inflammation and
epigenetics in diabetic retinopathy. Cells, 2023,12(2) :300.
[3] Yue T, Shi Y, Luo SH, et al. The role of inflammation in immune
system of diabetic retinopathy; Molecular mechanisms, pathogenetic role
and therapeutic implications. Front Immunol, 2022,13:1055087.
[4] RIRAR, ST, WRIIK, 55. I SFRP-4 /K75 2 AURE IR R
B A TR R IR AR I B A AL TE bR B AR DG k. B 2y
A&, 2021,20(2) :158-162.
[5] Li JR, Tao TC, Yu YY, et al. Expression profiling suggests the
involvement of hormone—related, metabolic, and Wnt signaling pathways
in pterygium progression. Front Endocrinol, 2022,13,943275.
[6] 256665, BRI, Z5MKAE, 5. L7 syndecan—1 5 CHI3L1 2
TS BRI B GG PR (23 B A6 R 2% S I IR, 2021, 18(15) ¢
2270-2272.
[7] Lian CP, Lou H, Zhang JF, et al. MicroRNA —24 protects retina

from degeneration in rats by down—regulating chitinase—3-like protein 1.

1732

Exp Eye Res, 2019,188.107791.

[8] HEEIMEM N IR 423, B G50 I IR B2
EERFTE O R IRE 43 BS W eh R SRR AR IR A
2022,14(2) : 120-139.

(9] Brkk, 15, XURE. HEARIALIM O i TIESS G2y T e . 5
g2y | 2021,16(22) :3270-3277.

[10] Fickweiler W, Mitzner M, Jacoba CMP, et al. Circulatory
biomarkers and diabetic retinopathy in racial and ethnic populations.
Semin Ophthalmol, 2023,38(5) :446-456.

[11] Tan TE, Wong TY. Diabetic retinopathy: looking forward to 2030.
Front Endocrinol, 2022,13.1077669.

[12] Nadeem MW, Goh HG, Hussain M, et al. Deep learning for
diabetic retinopathy analysis: a review, research challenges, and future
directions. Sensors ( Basel) , 2022,22(18) :6780.

[13] Du XH, Yang L, Kong L, et al. Metabolomics of various samples
advancing biomarker discovery and pathogenesis elucidation for diabetic
retinopathy. Front Endocrinol, 2022,13.:1037164.

[14] SCTEAE, BRI, %, 45, 2 TOWH PRI 100 S0 A 0 347 1 375 25—
BRAEE R D KV B R A ™ S AR B A5 R DY R A0 AT. I R R 12 1R
¥f, 2021,34(1) :98-102.

[15] Tang L, Xu GT, Zhang JF. Inflammation in diabetic retinopathy :
possible roles in pathogenesis and potential implications for therapy.
Neural Regen Res, 2023,18(5) :976-982.

[16] Senyigit A, Uzun H, Gultepe I, et al. The relationship between
carotid intima — media thickness and serum secreted frizzled — related
protein—4 and dipeptidyl peptidase — 4 in diabetic patients with
cardiovascular diseases. Bratisl Lek Listy, 2019,120(3) :188-194.
[17] Zhang YL, Guan H, Fu Y, et al. Effects of SFRP4 overexpression
on the production of adipokines in transgenic mice. Adipocyte, 2020,9
(1):374-383.

(18] KBmH, ZE2¢4E, THRIR, 4. T Wnt 558 B4 LI miR-
184 XM DR A 190 g 228 A5 20 A Bl ) T TSR [ S R 2 40K
2023,43(3) :602-606.

[19] &AffF, 248, R, . MRE Bk B 5 A&
MARCEE A -4 IRE R A4 B R MR K KB . S8 F I R I 2 4%
AR, 2022,26(21) :41-45,64.

[20] Yao JH, Xie JX, Wang HX, et al. Chitinase 3—like 1:a specifical
regulator of myocardial infarction. J Cardiovasc Transl Res, 2023, 16
(3) :606-607.

[21] Zhao T, Su ZP, Li YC, et al. Chitinase—3 like—protein—1 function
and its role in diseases. Signal Transduct Target Ther, 2020,5(1) :201.
[22] Kwak SY, Seo TH, Chung I, et al. Effect of chitinase -3 —like
protein 1 on glucose metabolism: in vitro skeletal muscle and human
genetic association study. FASEB J, 2020,34(10) :13445-13460.

(23] WhFIR, ZE4R7F, WM, 4. 1L-22 J IL-22 Z545 2 (I 7E 2 A0
PRI G H-400 1P S 78 R85 0L 3 P 9 R 3k B R . LR E 2 AR
2023,39(23) :4028-4032.



