Tunisian dietary and Type 2 Diabetes Mellitus: Importance of Macro and Micronutrients in Glucose Homeostasis

Nadia Kheriji1,2, Wided Boukhalfa1,2, Faten Mahjoub3, Meriem Hechmi1, Thouraya Dakhlaoui4, Mehdi Mrad2,5, Afef Hadj Salah Bahlous2,5, Nadia Ben Amor6, Henda Jamoussi3,6, Rym Kefi 1*
1-Laboratory of Biomedical Genomics and Oncogenetics, Institut Pasteur de Tunis, University of Tunis El Manar Tunis, Tunis 1002, Tunisia.
2-Faculty of Medicine of Tunis, University of Tunis El Manar, EL Manar I, Tunis 2092, Tunisia.
3-National Institute of Nutrition & Food Technology of Tunis, Service “A” of Nutritional Diseases, Tunis 1007, Tunisia.
4-Regional Association of Diabetics of Zaghouan-Regional Hospital of Zaghouan, Zaghouan 1100, Tunisia.
5-Laboratory of Clinical Biochemistry and Hormonology, Institut Pasteur de Tunis, Tunis 1002, Tunisia 6- Research Unit UR18ES01 on “Obesity”, National Institute of Nutrition and Food Technology, Tunis 2092, Tunisia.
* Correspondence: rym.kefi@pasteur.utm.tn
Abstract
Statement of the problem: The prevalence of Type 2 diabetes (T2D) is increasing worldwide. More than 530 million of adults had diabetes in 2021[1]. Diabetes is usually caused by a combination of genetic and environmental factors [2] including lifestyle and diet [3]. Hence, analyses of macro- and micronutrient intake across global populations may help to explain their impact on glucose homeostasis and disease development [4][5]. The purpose of this study is to conduct a prospective cross-sectional study of daily dietary intake among Tunisian population to determine nutritional components associated with diabetes development and their impact on glucose homeostasis.
Methodology & theoretical orientation: In this study, 420 Tunisians have been enrolled. Various data were collected and blood samples were drawn for biochemical assay. A 24-hour Recall questionnaire (24-HR) was obtained from participants to evaluate dietary intake. Statistical analyses were conducted using Nutrilog and R software. Biochemical analyses stratified the studied population (n = 371) into three groups: diabetics (n = 106), prediabetics (n = 192) and controls (n = 73); 49 subjects were excluded.
Findings: Our findings indicated that Tunisian studied cohort consumed hypercaloric diets rich in carbohydrates and fat. Variation in the amounts of some vitamins and minerals, such as riboflavin and niacin were statistically different among groups. A higher risk of T2D was linked to reduced vitamin D intake. Higher vitamin A and sodium intake were associated with poor glucose homeostasis, although protein intake may improve it (Figure 1).

Figure 1: Characteristic of dietary intake among Tunisian studied population and effects of nutrients (macro and micro) on glucose homeostasis and diabetes development. (T2D: Type 2diabetes).

Conclusion: This study is the first of its kind investigating the role of micro and macronutrient intake on glucose homeostasis among Tunisians. Our results will help to establish a National Program for the prevention of diabetes adapted to the nutritional specificities of the Tunisian population. In perspective, it would be interesting to conduct nutrigenomic and nutrigenetic studies in Tunisia.
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