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59.09+6.35 %, 5 30 fi], % 21 £, T2DM 41 58.96+6.18
A% 62 B, %46 o, k3G 5 R K A A 4T i v
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Abstract

e AIM: To investigate the expression of Ficolin-3 and
secreted frizzled-related protein 5 (SFRP5) in the serum
of patients with type 2 diabetes mellitus ( T2DM )
combined with diabetic retinopathy ( DR) and their
diagnostic value.

e METHODS: Prospectively selected patients with T2DM
combined with DR admitted to the hospital from May 2023
to May 2025 were divided into non - proliferative and
proliferative groups according to the severity of DR.
Another patients with T2DM alone during the same period
were selected as the T2DM group. ELISA was used to
detect Ficolin-3 and SFRP5 levels; Correlation of serum
Ficolin- 3, SFRP5 levels, and inflammatory markers in
T2DM patients with DR were analyzed using Pearson
method; Logistic regression was used to analyze related
influencing factors; ROC curve analysis was used to
evaluate the diagnostic value of serum Ficolin - 3 and
SFRP5 for DR in T2DM patients.

e RESULTS: This study included a total of 108 patients
with T2DM combined with DR (57 cases in the non -
proliferative group, 51 cases in the proliferative group)
and 108 cases in the T2DM group. The non - proliferative
group had an average age of 59.01+6.28 y, with 34 males
and 23 females. The proliferative group had an average
age of 59.09+6.35 y, with 30 males and 21 females. The
T2DM group had an average age of 58.96+6.18 y, with 62
males and 46 females. The serum levels of Ficolin - 3,
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TNF-«, and IL-6 in the non-proliferative and proliferative
groups were higher than those in the T2DM group (all P<
0.05) , while the level of SFRP5 was lower than that in the
T2DM group (all P<0.05). The serum levels of Ficolin-3,
TNF-«, and IL-6 in the proliferative group were higher
than those in the non- proliferative group (all P<0.05),
and the level of SFRP5 was lower than that in the non-
proliferative group ( P< 0.05). Complying with Pearson
correlation analysis showed that serum Ficolin - 3 was
negatively correlated with SFRPS ( P<0.05) , and both were
related to TNF-a and IL-6 (all P<0.001). Logistic analysis
showed that the course of diabetes, SUA, HbAIlc,
Ficolin-3, TNF-«, and IL-6 were the risk factors for T2DM
patients with DR (all P<0.05) , and SFRP5 was a protective
factor ( P<0.05). Complying with the ROC curve, the AUC
values of serum Ficolin -3 and SFRP5 alone and their
combination for diagnosing T2DM patients with DR were
0.774, 0.793, and 0. 864, respectively. The AUC of
combined diagnosis was better than that of single
diagnosis (Z=2.694, Z=2.708, both P<0.05).

e CONCLUSION: In patients with T2DM complicated by
DR, serum levels of Ficolin-3 and SFRP5 are abnormally
expressed. Both are influencing factors for T2DM with DR,
and the combined detection can improve the diagnostic
value in these patients.

e KEYWORDS :type 2 diabetes mellitus (T2DM) ; diabetic
retinopathy ( DR); Ficolin - 3; secreted frizzled - related
protein 5( SFRP5)
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FHEA R 2R 22500, dE— 25 I HL R T LSD -1 K 565
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20 108 4], JCAR VR 1], T2DM A4 5 0 25 i1 5 0 2
PRI FE SUA F1 HbAlc FLAE, 22 A G148 L () P<
0.001) , Hofth — M oe bl e B 22 R LG i 8 L (¥ P>
0.05), W% 1,
2.2 =42 M & Ficolin—3 #1 SFRP5 7k T & & MR8
Ebas AR AL B9 5 A I T Ficolin—3  TNF-a ,IL-6
KB T T2DM 41 (34 P<0.05) , SFRP5 /K EAX T T2DM
2 (¥ P<0.05) , BAFE A 117 Ficolin—3 \TNF-a  IL-6 7K
TR FE RIZH (1 P<0.05) , SFRPS KA TR 1951
RIZH (P<0.05) , L3 2,
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1 ZABE-RBRBOILE

i T2DM 4 (n=108) eI RIL (n=57) HEFEAI (n=51) X*/F P

AEIR (X £S %) 58.96+6.18 59.01+6.28 59.09+6.35 0.008 0.992
B4 (Hil) 62/46 34/23 30/21 0.084 0.959
BMI(X%S kg/m”) 23.72£2.79 23.53£2.76 23.62+2.86 0.089 0.915
R (X £S ,a) 6.20+1.34 8.65+1.38" 9.34x1.44° 113.497 <0.001
W R s (11, 9% ) 42(38.9) 21(36.8) 28(54.9) 4.531 0.104
PRI (], % ) 37(34.3) 20(35.1) 22(43.1) 1.251 0.535
L (5], %) 45(41.7) 28(49.1) 28(54.9) 2.611 0.271
TG(X%S ,mmol/L) 1.38+0.28 1.39+0.31 1.43+0.37 0.455 0.635
TC(X%S, mmol/T.) 4.13+0.89 4.19+0.89 4.28+0.94 0.483 0.618
LDL-C(X%£S ,mmol/L) 2.52+0.46 2.55+0.49 2.63+0.53 0.893 0.411
HDL-C(X%S ,mmol/L) 1.15+0.24 1.14+0.23 1.10+0.20 0.844 0.432
W4 R (X £S , mmig) 120.16+10.89 122.92+11.54 123.05+11.76 1.693 0.186
FFKJE (XS, mmHg) 77.85£8.16 76.87+9.14 76.99+9.25 0.307 0.736
ALT(X%s,U/L) 18.01+2.67 18.11+3.14 18.19+3.21 0.070 0.933
AST(X%£s,U/L) 16.52+3.15 17.13£3.31 17.23£3.36 1.122 0.328
Ser(X %S, pmol/L) 60.42+10.37 61.22+11.29 61.29+11.38 0.159 0.853
SUA (XS, pmol/L) 298.65+14.26 321.56+15.94" 352.65+16.05"" 223.006 <0.001
FBG(X%£S , mmol/L) 9.19+2.05 9.21%2.12 9.26+2.21 0.019 0.981
HbAlc(X%S %) 7.85+1.05 9.12+1.08" 9.58+1.18™° 52.695 <0.001

L AR R A AR SO AR R R I B B S AR B AR K i R i A0 T AR I A S R AR R B, AR R R A it
o AT A G BATAL ; $ HE R ZH AL X T A LT | 0 I BB B (AR, 7 P AR A o 8 A — BB 6 A2 T2DM 40 ) A
B3Z9697 (H IR FEARAS A HER: DR) 19545 T2DM 23 ,*P<0.05 vs T2DM 4 ;°P<0.05 vs JEIEFERILA

k2 Z=#HHEFEME Ficolin—-3 F1 SFRP5 7k £ K # M H5HRAT LB xxts
205 n Ficolin=3( wg/mL) SFRP5( pg/mlL) TNF-a(ng/L) IL-6(ng/L)
T2DM 24 108 28.63+3.64 426.58+53.26 16.53+3.12 100.64+26.54
A FE T2 57 34.63+4.95" 403.28+51.08" 21.89+4.92° 119.65+27.86"
HETH A2 51 43.29+6.25"¢ 276.54+46.25"¢ 52.65+5.18%¢ 179.62+31.25"¢
F 168.759 154.169 1333.727 130.294
P <0.001 <0.001 <0.001 <0.001

TE ARG AV A AR SO AETRT LI L 98 ) A R R R IR IR i Dk e A0 0 JE R A S S e L, IR I SR A il
ST YESE B AL ; 04 FE R 2L B 0 I A A T A A A B R MR 2 A I R 8 A — S FE PR A T2DM 41 [ 4
2007 (IR BEARAS A HEBR DR) Y HL4E T2DM ## .*P<0.05 vs T2DM 4 ;° P<0.05 vs EHIFHAILL

2.3 T2DM &3 DR &35 1 7F Ficolin—3 #1 SFRP5 7k F &
KEBIFHMEXE RIS Pearson *ﬁﬂé@ﬁ%, i ¥
Ficolin-3 55 SFRP5 7 fH5E( P<0.05) , —H ¥ 5TNF-a
IL-6 FH% (#) P<0.001) , W3 3,
24 T2DM &3 DR B2EMEMEZ S FEHRER |
PRSI BMI It RIS RN R G, WA SN T2DM B4
EEHIFDR(E=1,%5=0), AN LA 2 5 1R
(B [ HiT ¥E ) |, Logistic 43 BT 4 % 7% 9% £ . SUA . HbAlc
Ficolin-3 .TNF-a . IL-6 Jy T2DM 4 3 DR 3% 1 f& &
# (3 P<0.05) ,SFRP5 M4 A K (P<0.05) , L 4,
2.5 I §% Ficolin—3 #1 SFRP5 %t T2DM & 7 DR BE& 12
WEME R4 ROC BZ A, L7 Ficolin—-3 . SFRPS Hh
KEEAZ W T2DM 43 DR B 1) AUC 4 0.774.0.793
0.864, 512 Wiy AUC I T 5 4M1i2 B ( Z = 2.694 ,2.708,
¥ P<0.05) , WLIE 1,3 5, WA RN BLAREIR = 2.987 %
Logit( Ficolin—3) +0.432xLogit ( SFRP5) +%# & ,
31tie

T2DM £ & F 4 ARE, K B & 5 R A8 5 it

%3 T2DM & &3 DR I Ficolin—3 #1 SFRP5 7k F

R EEIRE A
e Ficolin-3 SFRP5
it r P r P
TNF-a 0.398 <0.001 -0.408 <0.001
IL-6 0.401 <0.001 -0.415 <0.001
Ficolin—-3 -0.446 <0.001
SFRP5 -0.446 <0.001

G5 KA U AT GO0 P B A | I A8 R A2 B DR
0, DR BRWET S S P & B DR AL S
BRI 8% IR FRRA R, ZFHRMEENZSS
TRBIR A FERE , MR 22 T e 2l AR IR A4 R i i i 3 )
S IS W R AR 7 W) S D 14 2 L PR - 2 AR Y
P2 2% 1L o, DA T 5 i — R DO R B, e J5 52 3 DR
S R AR PR SR T B2 T DR AR B X
BHE TR IU G,

Ficolin A Z 5 HGIHUA A9, IF REFLIE ML 1) #b
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%4 T2DM &3 DR 2EMBIMEESHT
i H Tt {E B SE Wald X* P OR 95%CI
WH IR IR AR S 0.985 0.315 9.787 0.002 2.679 1.445-4.967
SUA SEIAE 1.121 0.329 11.603 0.001 3.067 1.609-5.845
HbAlc S 1.265 0.341 13.755 <0.001 3.542 1.815-6.911
TNF-a SEE 1.282 0.334 14.734 0.001 3.604 1.873-6.936
IL-6 FMME 1.127 0.308 13.394 <0.001 3.087 1.688-5.646
Ficolin-3 S 1.094 0.412 7.054 0.008 2.987 1.332-6.698
SFRP5 SEIAE -0.839 0.346 5.885 0.015 0.432 0.219-0.851
% 5 M Ficolin-3 #1 SFRP5 % T2DM & DR B& KIS iME
S AUC 95%CI R (%) RS (%) WA
Ficolin—3 0.774 0.712-0.836 72.65 77.69 41.268 pg/mL
SFRP5 0.793 0.735-0.851 74.58 75.74 352.415 pg/mL
15 B e i 0.864 0.816-0.911 93.28 74.85
1.01 P I LA 530 P 2 A W R i R B ) 400 DR B 2 2 1 i
I A5 fk, SFRPS & Wit f5 5 3 B B4 B0 I 7, 24 HOK S B
| ﬁ_@f Ah 2 0E 3 75 1% 3 I, DA IR IR B 2R R
0.81 } [ . SFRPS5 7KF-Ft i B o] 046l 3 1% WntSa {5 5388 6 00 i) 58
f ' I ﬁfiﬂ_\i,%,H\7K¥F%1E§Hﬂ‘éiﬁiii2i%%iﬁﬂﬁ%ﬁfim,iﬁ
ool [ o RMERIG R . ATO R SFRPS £ 4F T2DM [ 4
e / DR 1] A, FE 5 5% DR P2 A 45 56 , i FLid %
P A—mEWZW M E, A as R % B, DR 4 i i
0al [ SFRP5 K-V T T2DM 4, 5 Hi AWFFE AR, 3 07 7] g a2
o P PRI Ry 2 L 7K S B ARG B AT 5 5 900G Wne 5 5 38 3% 2 il
I Ficolin-3 B—cateninf% % BN 40 A% N 5 4R SR IR 7 454G, AT &
0.2 *stfgmu BB AN I BE 5 A B R IMLAE | 5 A HLAAR H B S E
SHEL N LA B 2 fh & VEGF R B, 48 1 3 4 1 4 4k
WG, FEOEF MR A, WM fE UE DR B9 &R, HAE 5l
%%0 o2 04 06 0.8 1.0 UL L3 SFRPS 7K MG, BEHIHE T A 5 J8 3% DR H
2 = Ficol L s o A ARG ST R LI Ficolin-3 5 SFRPS
| R Flooun™O M SFRPS WE TEDM AF DR BHE gk =4 KRS S DR 1978 R

KRS, Ficolin—3 1E R LG HE M — 51, & WESS U A+,
HArH RS R A EER , vl i MR B H iR 2%
TR TG W AMAS B9, HAMA R Ge 0t BE 0 il A R
i I 2 55 b5 R W O & B aF T Ficolin - 3 7
T2DM FB 35 137 Hh B 3 T g, 2 200 o ik s A A e 114 5% i) (R
2, TR R T B S Sh Bk RERE AL O FE AR L A EE &
I Ficolin—3 #£ T2DM & & A T B 3l ik s 42 1L v h FF
L, Sk RAE A O, 3 AT X R oh bk AR iR AT 2
Wil AREESE 45 B R B, DR 41I03E Ficolin-3 /K F & F
T2DM 41, 5 A7 A BF 5T AL, H e 3% 7 50 21 v oK SF B 4 T
L AT RES 5 E DR WUEE IR SRS R G,
DU AT R R 2 g B 2 Tk B s O LA I A MAR R ¢
VR JRE N, RAE S 4504 198 5 B 40 Jifd 1) 25 44 A Dy g
Ficolin—3 &5 4451473 4l il 2= 1hI BC A S5 , 40T MASP AH G
fitf , J hAMA C3.CS FEALTETE 1, 3E— A5 S 76 400 ) g 38
FAE/IMA AR HEAE R PR 2k, MU ) A P S FRl o,
BB I B4 R K JE A0 M 0 T, AR S T2DM R &
/EE DRfls] .

Wt 5530 fif 7] 2 5 08 o S 457 9 78 19 28 Jig | 3l ik
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HAE RN F DR A E AT OC A2 2 A i P+ 2 53K
B2 A5 P4 ZE DT 5 |6 6 400 0T A 2 o, I N B
H AN 5 & B K A DR, TNF -« 2 L W 440 Jif0 252 4 ik
HR -, AT SR 28 B VEGE (U, 42 I8 1R Y
AR IAE e a0 A5 7 T v, DT AR 2 P B 40 L PR 7
3 3 AR AL B I O Bl T 2 R AR R, AT 51 R
DR, IL-6 J& DR &4 A3 i, Hoal i § 42 i VEGF Al
UL DR RS A LA, 34 e PR 1 A0 o gl o M, DA T 523 DR
KA AR S R DR 40 TNF-a IL-6 K& T
T2DM 41, HAF 7 AUl b S8 s, Uil — % af 2 5 DR
R R SR TE A G,

HRAE AH & M 43 B & B I 7 Ficolin — 3, SFRPS ¥ 5
TNF-a IL-6 A 5, Ui — % nl il o 45 TNF-a  IL-6
5 DR Wi J, Logistic 43 H7 W% /K 5 5 2 . SUA | HbAlc
Ficolin-3 SFRP5 . TNF-a . IL-6 & T2DM & Jf DR &1
K ZE YA AT 685 DR A9 A 56, H b OB PR s
TR 218 AL B4 e I 7S, 338 075 S 400 0 JisE 2 1 1)
], DT 463 403 400 I 65 10 4 R 2212 SUA KT &
TR AL RAE RN, 755 7= A 1 5 KBTI TR AL Y
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LA AN I A K S, B ) A S i & #0051 & DR
HbA 1e 3821 s RS PN 1z 40 i & A 4 , £ i DR 19
HEREPY D ROC IR S50, ML Ficolin—3 SFRPS Bt Kz Bk
H2 W1 T2DM 59 DR A& 19 AUC 8 T 52 b, U B K
G X2 T2DM &9 DR BE A — & B IR M E, AR5
FIR G R AR i — 252 Tt T2 Wskhe R T 2Rk
A R 35, kb T B —FE A 12 W e S MR 2 Y ik
K, A PR IHIR 51 DR 4L 158 0 BB, X5 SE 8 DR A L
HAvRAr RS 2 2 AN PR AL T 1R AT 5 A9 I R R R A
L, T 0 B e RS I VS 7 ] R L 1 SR W A T YR TT

28 FRTR , T2DM 45 7f DR B3 [iLiE Ficolin—3 .SFRP5
KOS H Fh, YR DR BRI I &R BEA R I T $2
FXF T2DM 45 3F DR B3 B2 Wit (i, (A BIF 53 ff A
A BN, BRI T Z D KAE, nTREM 25 R BA — 2 s
FRAE, HORFEIR W AT 05T R TR WIBE DT, R TEA
YRR HTE DR GBI RE A 1 4> F VR AL , 5 208 (8
KAEEA X H AT 300k, I 45 5 240 M 52 55 i) B 455411
il , i — 20 B E G R AN (EL

F 22 MR B A SORFAE R 25 P28
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