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Modern dietary habits, characterised by high consumption of processed foods, have increased exposure to advanced glycation end products (AGEs). Although 
AGE accumulation is a recognised contributor to oxidative stress, inflammation, and musculoskeletal decline in adults, evidence in children remains inconsistent 
due to detection procedures and related ethical issues, supporting the need to develop innovative non-invasive biomarkers to determine AGEs or their effects in 
vivo. In a pilot study, conducted on Italian children as part of the I.Family study, we recently revealed significant associations between AGEs concentrations in 
urine and four circulating (c)-miRNAs (hsa-miR-10b-5p, hsa-miR-501-5p, hsa-miR-874-3p, hsa-miR-2355-5p), supporting an interplay between urinary AGEs and 
c-miRNAs in sub-clinical inflammation. 

The present study, by screening urinary miRNAs, extends our earlier 
investigation of plasma c-miRNAs and inflammatory markers conducted 
within the same cohort (Russo et al., 2023). Earlier  results suggested a 
complex interaction between dietary AGEs, inflammation, and miRNA 
regulation, highlighting their potential role in cellular homeostasis and early 
disease susceptibility. 
Urinary miRNAs derived from Extracellular Vesicle (EVs) were extracted by 
the exoRNeasy Kit (Qiagen). Illumina sequencing libraries were prepared 
from extracted RNA using the QIAseq miRNA Library Prep Kit (Qiagen), and
profiled by the Illumina NovaSeqX system in 150 bp paired end mode. 
Enrolled population included a subset of Italian children (n=99) participating 
in the I.Family Study with dataset complete for all variables of interest 
comprising high-sensitivity C-reactive Protein (hs-CRP) and other
inflammation biomarkers. Serum samples stored at −80 °C were used to
detect levels of hs-CRP, using an electrochemiluminescent multiplex assay
(using either single or MULTI-SPOT® Assay Systems, Meso Scale Discovery).
Subjects were divided into tertiles based on hs-CRP values and specifically 
into two groups (I tertile vs II and III tertile). Urinary AGEs concentrations 
were detected by using a fluorimetric method (Borriello et al. 2022). 
Associations between urinary-miRNA expression, urinary AGEs levels, and 
plasmatic  markers of subclinical inflammation were examined. 

These preliminary findings offer new insights into the complex molecular mechanisms linking diet, oxidative stress, and metabolic health during early life. Such 
evidence may update preventive strategies aimed at identifying individuals at risk before clinical complications arise, thereby supporting healthier aging 
trajectories. Furthermore, urinary miRNAs may represent a novel, non-invasive screening approach for detecting AGE-induced subclinical inflammation in 
children and adolescents.
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This study aims to further investigate the role of miRNAs by screening urinary miRNAs as biomarkers of AGE-related processes in otherwise healthy children
and adolescents, providing insights into early molecular alterations that may predispose to chronic diseases later in life and offering opportunities for
preventive interventions from an early age.

CRP (n.27) CRP (n.73)
I tertile II and III tertiles

Sex (Boys/Girls) 11/16 45/28
Age in years 12,13±1,48 11,41±1,61
Z-core BMI 0,73±,74 1,48±,99
hs-CRP (mg/dL) 0,01±0,01 0,65±1,15
IL-6 (pg/mL) 0,44±0,21 0,64±,61
IL-8 (pg/mL) 7,10±4,97 7,49±6,85
IP-10 (pg/mL) 228,09±79,06 272,68±149,11
IL-15 (pg/mL) 2,23±1,16 2,73±1,77
IL-1Ra (pg/mL) 273,07±119,72 419,99±216,92
TNF-ɑ (pg/mL) 3,90±4,06 2,98±1,21
Urinary AGEs (AU) 259,85±81,60 300,62±101,36

The Benjamini-Hochberg procedure was used to determine statistical 
significance by adjusting p-values to control the false discovery rate. 

Data are expressed as mean ± standard deviation. BMI: Body Mass Index; hs-CRP: high-sensitivity C-
Reactive Protein; IL-6: Interleukin 6; IL-8: Interleukin 8; IP-10: Interferon Gamma-induced Protein 10; IL-
15: Interleukin 15; IL-1Ra: Interleukin 1Ra; AGEs: Advanced Glycation End products.

Distinct associations emerged: hsa-miR-4516 showed a significant 
relationship modulated by urinary AGE levels, whereas the association 

with hsa-miR-223-3p was driven by CRP concentrations.

Further analyses are currently ongoing to characterize the connections 
among urinary microRNA (miRNA) expression profiles, urinary AGEs 
concentrations, and the additional plasmatic biomarkers of subclinical 
inflammation.
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