
Brief information about the project 

 

Title AP25795019 «Determination of new circulating 

biomarkers associated with nephropathy in patients with type 2 

diabetes mellitus» 

Relevance Despite significant advances in diabetes treatment, early 

diagnosis and prediction of nephropathy remain challenging 

tasks, particularly in specific populations such as the Kazakh. 

The main issue lies in the fact that, at early stages, clinical 

symptoms of diabetic nephropathy (DN) are often subtle or 

absent, and changes in biomarkers are frequently undetectable 

during routine examinations, complicating the diagnostic 

process. In later stages, the disease progresses rapidly, impairing 

renal function and leading to poor outcomes without timely 

intervention. 

The integration of novel microRNA-based biomarkers into 

clinical practice represents a promising direction in the rapidly 

evolving field of personalized medicine. This area encompasses 

not only diagnostic improvements but also the development of 

effective therapeutic strategies based on new molecular insights. 

Goal To is to investigate the prognostic value of novel oxidative 

stress biomarkers as well as changes in microRNA expression 

associated with the development of nephropathy, comparing 

them with classical biomarkers used in diabetic patients within 

the Kazakh population. 

Tasks 1. To provide a comprehensive assessment of anthropometric 

and clinical parameters, as well as to compare biochemical 

indicators between the control group and patients with type 2 

diabetes, both with and without nephropathy complications. 

The study is expected to yield the following results: Collection 

of blood samples from patients with T2DM, both with and 

without nephropathic complications, as well as from healthy 

controls within the Kazakh population. We will collect samples 

and gather patient demographic and clinical data for analyzing 

oxidative and epigenetic markers. 

 

2. Determination of microRNA Expression: We will 

investigate the expression levels of microRNA-21, microRNA-

155-5р, and microRNA-146a in patients with T2DM, both with 

and without nephropathy, as well as in the control group. This 

will allow us to evaluate how changes in the levels of these 

microRNAs may be associated with the development of 

nephropathy. 

 

3. Assessment of Redox status: We will evaluate the oxidative-

reductive status by measuring markers of oxidative damage, 

including advanced oxidation protein products (AOPP) and 

lipid peroxidation (LPO), in the bloodstream of the studied 

population. The next step will involve investigating the levels 

of oxidative stress markers in the same patient groups. 

Statistical methods (e.g., ANOVA, t-tests) will compare novel 

and classical biomarkers within groups to assess new 

diagnostic and monitoring approaches for nephropathy. 

 

4. The obtained data will be compared with clinical indicators 

and stages of nephropathy, along with an analysis of correlation 

coefficients between microRNA levels, oxidative stress 

markers, and the severity of nephropathy. A correlation 

analysis will be conducted using Pearson or Spearman 

coefficients to assess the relationship between microRNA and 



oxidative stress markers. 

5. Based on the obtained results, an analysis will be conducted 

on all studied markers and their diagnostic value associated 

with the presence of type 2 diabetes and its vascular 

complications within the studied groups. Diagnostic criteria 

system will be developed based on the identified biomarkers. 

Utilizing the ROC curve method, the sensitivity and specificity 

of the proposed diagnostic criteria will be assessed. The 

establishment of such criteria based on microRNA and 

oxidative stress markers will enhance early diagnosis and 

prediction of nephropathy complications. 

It is anticipated that the data obtained will enable a detailed 

comparative analysis between the new and classical 

biomarkers, which may highlight the advantages of utilizing 

new approaches in diagnostics. 

Expected and Achieved Results The research results will be published in at least 2 (two) 

articles in the first three quartiles of the impact factor in the 

Web of Science database or in journals with at least 50 

percentiles of CiteScore in the Scopus database. Predictable 

logs: International Journal of Molecular Sciences (Scopus 

CiteScore citation index is 8.1, with a 90% percentile 

https://www.mdpi.com/journal/ijms); Antioxidants (Scopus 

CiteScore citation index is 10.6, with a 74% percentile 

https://www.mdpi.com/journal/antioxidants);. 

The findings will be disseminated among experts in the 

fields of biomedicine, molecular biology, biochemistry, and 

endocrinology. 

The integration of new biomarkers into clinical practice may 

enhance diagnostic accuracy and treatment effectiveness, 

ultimately leading to improved quality of life for patients.  
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