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 Excessive body weight and obesity in childhood and adolescence are 

becoming more and more important unfavorable factors that entail 

extremely adverse consequences and require close attention of 

physicians of any specialty. Along with the high prevalence of obesity 

and metabolic syndrome in pediatric patients, children and adolescents 

in the majority of countries are diagnosed with vitamin D deficiency. 

Among the non-calcaemic effects of vitamin D, a significant role is 

played by its impact on the hormonal regulation of glucose metabolism 

and the synthesis of adipokines by fat tissue. The review presents 

literature data indicative of a close pathogenic relationship between 

vitamin D insufficiency and impaired tissue insulin sensitivity. It 

demonstrates the role of vitamin D insufficiency in immune reactions 

resulting in development of subclinical inflammation in fat tissue 

infiltrated with macrophages and lymphocytes. It also shows the role of 

adipokines, immune system cells and pro-inflammatory cytokines 

produced by them in the pathogenesis of obesity, as well as the function 

of vitamin D as an endocrine and paracrine regulator of the process of 

inflammation in adipose tissue. The relationships between the principal 

adipokines (leptin, adiponectin, resistin) are revealed in the presence of 

normal vitamin D content and in vitamin D deficiency. The carbohydrate 

and lipid metabolism parameters in overweight children and adolescents 

with vitamin D insufficiency are analyzed. A high prevalence of vitamin 

D insufficiency in overweight and obese children and adolescents 

(increasing along with the severity of obesity) is demonstrated. The 

review also presents the current recommendations for the correction of 

vitamin D insufficiency and underlines the need for higher 

cholecalciferol doses to achieve serum calcifediol targets in overweight 

and obese children and adolescents. 
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Prevention of obesity is one of the most important problems of today’s medical science, since the rate at 

which the prevalence of obesity is increasing worldwide indicates a pandemic [1], [2]. In 2010, 

complications related to overweight and obesity resulted in the death of at least 4 million people in the 

world, in the decrease of the quality of life in 4% of the population every year and 4% of the population 

become disabled [3]. According to WHO data for 2014, 39% of the world’s population suffered from 

excessive weight and 13% from obesity, overweight/obesity afflicted 43 million children under 5 years of 

age, and this amount is estimated to increase up to 60 million children worldwide by the year 2020 [2]. The 

prevalence of vitamin D deficiency and insufficiency in overweight and obese patients ranges from 5.6% in 

Canada [4] to 96.0% in Germany [5]. In recent years, there has been a sharp rise in interest in studying the 

role of vitamin D in the human body. This is due to the fact that there have been accumulated and reappear 

not only the bone (calcemic) effects of vitamin D, but also completely new effects—non-bone (non-

calcemic) [6]. According to contemporary views, vitamin D deficiency is associated with an increased risk 

of diabetes mellitus, arterial hypertension, heart failure, peripheral arterial disease, acute myocardial 

infarction, various forms of cancer, autoimmune and inflammatory diseases, decreased immune defenses 

and increased mortality [7]. Vitamin D plays an essential role in the regulation of glucose homeostasis, 

insulin secretion mechanisms, and inflammation associated with obesity [8]. Pregnant women, people of 

color (blacks, Hispanics and anyone with increased skin melanin pigmentation), obese children and adults 

and children and adults who practice abstinence from direct sun exposure are at especially high risk [9]. 

These studies are the result of understanding that vitamin D is not a vitamin in the classical interpretation. It 

is a steroidal prehormone with autocrine, paracrine and endocrine action, which through enzymatic 

processes is consistently transformed into the body into biologically active metabolites that affect various 

organs and tissues through genomic and non-genomic effects. 

 

2. Experimental 

Thirty-nine urinary stone samples were collected between April 2013 and August 2013 from patients 

undergoing surgery for the PCNL (percutaneous nephrolithotomy) procedure at Shahid Faghihi Hospital, 

Shiraz City. The removed stones were placed in polyethylene dry bottles and kept cool until analysis. All 

polyethylene bottles were labeled with the name, sex and age of the patient and the date of surgery. The 

types of urinary stones that were collected were 36 renal, 2 bladders, and 1 ureteral stone samples. Because 

gender and age are likely factors of urinary stones, they were considered during the sample collection. The 

patients were 25 males and 14 females ranging in age between 24 and 82 years. 

 

3. Results and Discussion 

The QXRD method is demonstrably capable of providing accurate determinations of individual crystalline 

phases in urinary stones [21]. For an accurate quantitative analysis of constituent phases in urinary stones it 

is necessary to perform the Rietveld refinement using high quality X-ray powder diffraction data. During 

the Rietveld refinement, structure parameters, scale factor, unit cell parameters and background 

coefficients, along with the profile parameters describing the peak shapes and widths are varied through a 

least-squares procedure until the calculated powder pattern best matches the observed pattern. In order to 

get an improvement on the calculi phase analysis, a Rietveld refinement of 39 urinary stone samples was 

performed. The results of the mineralogical analysis of urinary stones are shown in Table 1. 

 

4. Conclusions 

The importance of mineralogy in the field of medicine lies in the application of mineralogical methods to 

study pathological mineral deposits in the human body. Therefore, this study underestimated real urinary 

disease prevalence, but for the aim of the study it was only necessary to verify a difference in the 

composition of urolithiasis and also verify the impact of age and sex on the distribution of the pathology in 
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the Fars Province. The application of XRD, SEM and polarizing microscopic (PM) techniques enabled us to 

explain the detailed characterization of mineralogical composition of the urinary stones. The results of 

QXRD analysis indicated that the urinary stones had different mineralogical compositions. Uricite and 

whewellite minerals were the most frequently occurring. Minerals such as cystine, hydroxyapatite and 

weddellite occurred less frequently as urinary stones. SEM analysis results confirmed the XRD analyses. 

Platy-like/monoclinic whewellite, prismatic/monoclinic uric acid and hexagonal cystine crystals were 

revealed by SEM. Urinary stones studied by PM revealed biominerals such as whewellite, uricite and 

calcium carbonate. These minerals showed that formation of crystals in pathological mineralization follows 

the same principles as normal calcifications. Moreover, quartz was a very rare mineral component in 

uroliths, so more detailed investigation (such as Energy dispersive X-ray analysis and quantitative analysis 

by XRD) of the nature and origin of SiO2 in the sample will give a greater understanding of the formation 

mechanism. 

 

In addition, we found a relationship between age, sex and frequency of urinary stones according to their 

mineralogical composition. The highest incidence of urinary stones was observed in the 40–60 age group. 

Comparison of data related to the age group and mineralogy of urinary stones revealed a possible 

relationship between the age group and increase in frequency of calcium oxalate and uric acid minerals. 

Calcium oxalate and uric acid stones are more frequent in men than women. Thus, various forms of 

minerals present in the urinary stones can be helpful in identification of possible environmental (food habits 

and water quality) and metabolic factors. 
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