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Aims To explore the association between serum retinol binding protein 4 (RBP4) and type 1 diabetic nephropathy (T1DN), to identify the optimal threshold in patients with T1DM, and to elucidate the molecular mechanisms underlying the observed serum RBP4 elevation.

Methods We retrospectively enrolled 718 patients with T1DM between January 2010 to December 2022 in the First Affiliated Hospital with Nanjing Medical University and included 414 age- and sex-matched patients with T2DM as a control group. Patients were divided into DN and non-DN groups based on the diagnosis of DN. Logistic regression identified independent risk factors for DN. Restricted cubic spline (RCS) model examined non-linear relationship between serum RBP4 and DN risk and identified optimal thresholds. Considering that RBP4 is primarily reabsorbed and catabolized by renal proximal tubules, we analyzed the human DN tubulointerstitial transcriptome dataset GSE30122, with differential expression analysis, feature selection (LASSO and random forest), and pathway exploration via GSEA.

[bookmark: OLE_LINK2]Results In T1DM, the DN prevalence was 8.9% (64/718). Serum RBP4 was significantly higher in the DN group than in the non-DN group (39.7 vs 26.7 mg/L, P<0.001). In T2DM, the DN prevalence was 16.6% (69/414), and overall RBP4 levels were higher than those in T1DM (median: 36.8 mg/L vs 27.6 mg/L, P<0.001). The RCS analysis showed a "J-shaped" relationship between RBP4 and DN risk in T1DM, with a lower optimal threshold (27.42 mg/L), compared to T2DM (37.01 mg/L). Conversely, transcriptomic analysis revealed a downregulation of RBP4 and its receptor STRA6 in the renal tubular tissues of DN patients.

Conclusion Serum RBP4 is associated with DN in T1DM and exhibits a lower risk threshold than in T2DM. These findings support serum RBP4 as a sensitive biomarker for the early risk stratification, providing a potential impairment of the RBP4–STRA6 mediated renal tubular uptake/signaling axis.
.
[image: 0dcbfc48-190e-4b01-9cb2-f493b9c4f36f]



image1.png
0Odds Ratio (95% CI)

10.0

N
o

o
o

[nd
o

0.0

Association between RBP4 and DN Risk
Restrioted Cubic Spline Model

27.42

20 40
Serum RBP4 (mg/L)

60




