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Abstract

e AIM. To investigate the expression and clinical
significance of Toll - like receptor 4 (TLR4) and vascular
endothelial growth factor A (VEGFA) in the serum of
patients with diabetic retinopathy (DR).

« METHODS.: A total of 183 patients with type 2 diabetes
mellitus (T2DM) admitted to our hospital from January
2021 to January 2022 were collected as the study subjects.
They were grouped into non diabetic retinopathy ( NDR)
group (n=>54), proliferative diabetic retinopathy ( PDR)
group (n=68) and non proliferative diabetic retinopathy
(NPDR) group (n=61). In the same period, 70 volunteers
who underwent physical examination in our hospital were
randomly stratified according to age and sex. After
discharge, DR patients were followed up for 1a and
grouped into a poor prognosis group (n=40) and a good
prognosis group ( n=89) based on whether they had
visual impairment. Enzyme-linked immunosorbent assay
(ELISA) was applied to detect the levels of TLR4 and
VEGFA in serum; Logistic regression was applied to
analyze the influencing factors of DR; receiver operating
characteristic (ROC) curve was applied to analyze the
clinical value of serum TLR4 and VEGFA levels in
diagnosing DR and predicting prognosis.

e RESULTS: There were statistical significance in TLR4
and VEGFA levels among the control group, NDR group,
PDR group, and NPDR group ( F=935.753, 516.936, all P<
0. 05), and further pairwise comparisons showed
statistical significance ( P<0.05); the expression levels of
TLR4 and VEGFA in the serum of patients with poor
prognosis were higher than those of patients with good
prognosis ( P<0.01); the results of Logistic regression
analysis showed that TLR4, VEGFA, course of disease,
and HbA1c were all risk factors for the occurrence of DR
(P<0.05) ; the ROC results showed that the AUC of serum
TLR4, VEGFA levels, and their combination for predicting
DR was 0.869, 0.862, and 0.931, respectively, the AUC of
serum TLR4, VEGFA levels, and their combined
prediction of visual disability in DR patients was 0. 864,
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0.863, and 0.938, respectively.

¢ CONCLUSION: The expression of TLR4 and VEGFA in
serum of DR patients is up-regulated, and the combined
detection of TLR4 and VEGFA can be used as a potential
indicator to evaluate the occurrence and poor prognosis
of DR.
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L TLR4 5 2 B JR % ( diabetes mellitus type 2,T2DM) &
B I RAE R A R A B EBR . mAE N
A K B F A (vascular endothelial growth factor A,
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(2)IZWr AT | SR RGP 5 (3) A I H A R 8 5 s
TR B it A5 BELZE | B ok o A R A | e ol s I 9 B
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K FH Bl B 4 58 W B 5 (enzyme - linked immunosorbent
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P T i R T iR ) SERERE, SR H Ak
Ay BTSN S i 5 NS AR 5 4R bR, 6035 25 I IR ( fasting
blood glucose, FBG) . i AL Il 41 FE 14 ( HbAlc) ik i & fis
(total cholesterol, TC) H ¥ =Mr ( triglyceride , TG ) iK% i
6 25 1 IE [E % (low density lipoprotein cholesterol , LDL-C) |
15 85 B 2 1 M [ s ( high density lipoprotein cholesterol ,
HDL-C) 7K -, 2R FH 5 6 928 125 0 5 25 18 Ik 5% 2% ( fasting
insulin, FINS) 7K,
1.2.4 Hi/EHES DR B EWIATHELIRIT IRIT RS
5 (T W PR O 0 RS A5 I R I2 97 35 1 (2014 4F) )
B IE Y IEATRE T, I La, FHAR o X 500 9 ) 6 4R 4 6
B KA 4y R BUGAS R4 (40 1) 5 S
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BiAT24 5007 SR FH SPSS 22.0 #AE AT 5CHR 40 47, %

235 5 1 1 SR 1% A Kolmogorov —Smirnov e 56 e BEA
FFEE A B AR iR - B e bR 25 (x £5) FRoR, 0
R[] ) LA R A ST AR A ¢ K656, 4 4[] 1 BE e SR FH B 1A
Rl &m0, gLt — 2 LR FH SNK—-¢ K56 5 7 809¢
BB RTE S b (B, %) Feom , IR 22 5 AT R O
XK, SRASZIAHE TAERRE M2 (ROC) 2087 TLR4
VEGFA 2l DR & 4= K 15 WA {8 ; 38 1 Logistic 7114
SIS HT DR & A 52 M R R, BTy 15 o Of R A
1 A8 B RO S A SPSS 22.0 B 78 B i 108 7 9 e 1)
BT BEFEHE (Forward ) |, 181 9 28 BUEFRASG THE L B 5 X &) L
J7 M BB A S IL M2 T, 5% 22 % 8% Durbin-
Watson , B i& 15 2 [l 5 730 BT 45 28 . DA P<0.05 A ZERFH S
ES-3'@
2HR
21 — MM A LLAEEY PRSI BMIL W s ATk
JE LDL-C.TC K b#, Z 5 WG IT%FE L (P>
0.05), ‘SXFIE4H %S, NDR 41 \NPDR 41  PDR 4 IfiL i F
HbAlc FBG FINS TG /K347t , HDL-C 7K - REAIG,
2 S WH G X (P<0.05) ;5 NDR 41 4, NPDR 4
JfE HbAlc TG /K F-¥ Tt , PDR 4% F2  FINS /K-
Fim, ZR WA G E L (P<0.05) , W& 1,
22 £ A IMEH TLR4 1 VEGFA K FEEb & U 4 1]
TLR4 \VEGFA /K LA, Z R WA A SR IT % 8 L (P<
0.01) , S5XFHA4 %, NDR 41 . PDR 41 NPDR 41 £ % Il
& TLR4 . VEGFA /K371 (P<0.05) ; 5 NDR 4 It
% ,PDR 41 #1 NPDR 4 {835 113 H TLR4 . VEGFA 7K-F-34
FFE(P<0.05) ;5 NPDR 41 %%, PDR 41 & & 1 7 f
TLR4 .VEGFA /KT8 (P<0.05) , W3 2,
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7D Xf FEZH NDR 41 NPDR 4 PDR %1 F/uX? P
%k 70 54 61 68

AR (XES ) 54.60+7.71 54.71%7.23 55.89+6.80 55.60%6.50 0.519 0.669
PN (B2 A1) 40/30 28/26 34/27 39/29 0.458 0.928
BMI(X%S kg/m”) 24.56+2.33 24.89+2.97 24.63+2.53 24.36+2.57 0.428 0.733
FRTE(XES a) - 3.14£0.85 7.69+2.18° 10.56+3.11°° 154.167  <0.01
Y45 (X £S , mmHg) 123.5+9.12 125.29+10.24 126.66+12.02 125.88+15.63 0.828 0.480
£F3K HE (X£S , mmHg) 78.49+5.45 80.28+10.24 79.99+10.47 80.33£8.75 0.656 0.580
HbAlc(X%£S,%) 5.18+0.74 9.05+1.01° 9.86+1.23"" 9.45+1.42° 248200  <0.01
FBG(X %S, mmol/L) 5.11+1.03 10.02+2.02° 9.91+1.46" 10.311.49° 184.998  <0.01
FINS(X %S, mIU/L) 5.39+0.48 11.45+2.05" 12.56+3.01° 13.51+3.48"¢ 143.188  <0.01
TC(X %S ,mmol/1.) 4.6120.75 4.79+1.00 4.80+1.05 4.82+0.68 0.854 0.466
TG (XS, mmol/L) 1.0120.30 1.65+0.31° 1.83+0.43" 1.88+0.36" 80.04 <0.01
HDL-C(X %S, mmol/L) 1.4120.15 1.05+0.23" 1.13+0.22° 1.16+0.33" 26.851 <0.01
LDL-C(X %S ,mmol/L) 2.68+0.69 2.69+1.01 2.69+0.86 2.57+0.76 0.330 0.807

TE 0 B . ) ) b AR e W 530 3 S BB A T AR BRSO 7R JE A . * P<0.05 ws X2 3 P<0.05 ws NDR £H ;°P<0.05 vs NPDR 41,

*x2 FKHAMFF TLR4 F1 VEGFA FikKkFE xxS
2H 51 kA TLR4(ng/L) VEGFA (pg/mL)
X B2 70 6.53+2.00 12.15+2.65
NDR 4 54 14.23+2.25* 61.87+17.89°
NPDR 4 61 18.46+£2.83"¢ 107.45+25.35%°
PDR 4 68 27.82+3.05"° 151.46+30.25%°
F 935.753 516.936
P <0.01 <0.01

R IR [R1 e JRAR % | 1) 43 2 WML 8 436 0 A7 (g B R A6 199
WMEE " P<0.05 vs XTI ;°P<0.05 vs NDR 41;°P<0.05 vs
NPDR 4,

23 ¥ DR ZEMBKREZS LUEE L4 DR
A8, DL TLR4 \VEGFA J 2 HbAlc FINS TG b H 7% i,
HEAT Logistic [81 U550 #r, 45 W78, TLR4 . VEGFA % 2
HbAlc #J/& DR KA MFER &K (P<0.05) , WL 3,

2.4 ROC M4 #riiE®h TLR4 1 VEGFA il DR £ &
2N LIk DR B3 (NPDR 411 PDR 4H) Fiik
%4 DR % (NDR 4) i TLR4 . VEGFA ¥4 /E ROC h
2. ROC 455 W R, ILi TLR4 . VEGFA /K FEFiill DR %
LB AUC 43 51 M 0.869 (95% CI:0.812 ~ 0.915) 0. 862
(95%CI.0.909 ~0.980) , f5z 1 4% Wi {E 43 51 4+ 16.82ng/1.,
92.32pg/mlL, X 7 1) B 43391 Ok 83.72% .82.95% , ¢ 5+
4391 879.63% .88.89% , IfiLif TLR4 \VEGFA /KF-HA i
MK AUC 5 0.931 (95% CI:0.884 ~ 0.963) , 3% IfiL 15
TLR4 .VEGFA BRI ) AUC T, B R 82.17%,
G N 94.44% WK 1,

25 AEWEEEMDEH TLR4 #1 VEGFA K FEbi
Ja AN R IS TLR4 \VEGFA 35K 3 TS
RIFA, 2253 A 5252 L (P<0.01) , W3k 4,

2.6 ROC #iZ4#rmiE s TLR4 & VEGFA il DR &%
MAOZKEBTNME ROC 451 8w, L& TLR4,
VEGFA ZKF- il DR & W 1 5% % 1) AUC 535120 0.864
(95%CI:0.793 ~0.918) .0.863(95%CI:0.792~0.917) , f&%

%3 % RAZE Logistic EIF45 7

A B SE  Waldx* P OR 95%CI
TLR4  1.641 0.486 11.401 0.001 5.159 1.990~13.370
VEGFA 1.672 0.488 11.724 0.001 5.322 2.044~13.857
JEFE 1.148 0.378 9.239 0.002 3.151 1.503~6.606
HbAlc 0.417 0.196 4.535 0.033 1.518 1.033~2.229
FINS  0.523 0.444 1.387 0.239 1.687 0.707~4.028
TG 0.159 0.503 0.099 0.753 1.172 0.437~3.142
x4 WAMED TLR4 #1 VEGFA RikKkFE xEs
20 531 %5 TLR4(ng/L)  VEGFA(pg/mL)
e RA 40 29.37+2.98 170.58+32.37
TiJE RAF4 89 20.70+2.94 112.71+25.94
! 14.427 10.830

P <0.01 <0.01

FERRWT I 43 91 K 25.21ng/L, 136.84pg/mL, X I B i %
FE4 51 4 85.00% . 80.00% , 4 5 i 43 5l Ky 83.15%
89.89% , Ifil 7§ TLR4 . VEGFA /K - B¢ & I i AUC Ky
0.938(95%CI.0.882 ~0.973) , % Ifi. #& * TLR4 . VEGFA
BRI B AUC T, 8RR B A 80.00% , FE S R
97.75% , WP 2,
34t

DR JE W5 R fi i UL A0 B0 A I &, g2 o ik 2k B
By FE R E NPDR A0 08 v s £ i
bR A X B ) A, R B i L IS B T, DA B H OB DR
R K i 5| R i v 0y e R Bl B e it R
PDR, £ H 885 10 I S 2k 22 4 i A i 45 AR O A AR 7 12 2%
DA K B J v ot 400 Do B I 2, ST R E SR R, DR Y
A ER ST ERE WA R, WREAEY
BT, R —2F G PDR B #E STE2 K0S 5a P B
B P FE R A B8 B A S I AR D) B 06 5 T+ A T
i Rk, R BURNE I X T AESE DR At ok
PR3 2 5 R I D T HH R G B
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AT LS WoR A NDR 41 NPDR 41 ,PDR
ZH 135 1 HbAlc ,FBG FINS TG .HDL-C f7-7E i 3% 22 5%,
PR A L MBS A 53 0 78 DR &2k R b R 4% i AR
AT BRI

VEGF PRI A4S 18 i PR K 1, & —Fp — RIRBEE A,
HAEFHES YOI B K B 2o A8 v HLA i i A A g ik
DA 1= o A (3 R 11 A SR ) S 1 1= R N
VEGFARYFEIA , il FHTT 1 DM 5| 2 i8I0 B AR i 45 114 98
PR ABFSEH DR B 175 VEGFA /KF 8% &
T NDR /3 DL SRR ARE, B DR & G AR A
A=, VEGFA JKF-Z i 7t & , #277 VEGFA A BEXT DR 9 &
A R EAT AR SR T, FTRAE R S0 DR AR TS AN R
M TEFEIM T HE bR, X 525 EAF T Ml — 8, HEIL AR
FHAIL AT i R 08 1 o b 145 T 5 S0 9 8 1 9 3k
TP LA, S B G B IR | 2 g [ ol A4 A ZE BHLA 4R
SYTRL, TR R R A, A SR D N R AR S UG i RT
5 VEGFA B933k , VEGFA 45 P4 iz 41 g 55 25 3% 5 A
LI A7 5 1 BT, 184 T e 2 B B ) SRS 1, TS 5
DR A% 0 I i T v i o AR mERE 2R Mk 2 o R ik A
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DR JEFH WP AUC 2 0.864, —F A T AUC
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R ls RO B T 8 — 4645

£ L i 1 DR 8E I3 ' TLR4 \VEGFA /K- 1.
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