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Food is dear to those who want to increase their life duration, purify their existence and have strength, health, 
happiness and satisfaction. Such foods are juicy, fatty, wholesome and pleasing. Food is too bitter, too sour, salty, 
spicy, sharp, dry and hot for those under the influence of passion. Such foods cause distress, misery and disease. The 
paper discusses metabolic syndrome, violation of carbohydrate metabolism as well as causes of obesity in children, 
adolescents and schoolchildren in the Chuvash Republic. “ Bhagavad-Gita” According to WHO findings, about 30 % 
of the world’s population suffers from overweight. Of these, 16.8 per cent are female and 14.9 per cent male. The 
number of obese people is increasing progressively by 10 % every 10 years.

Keywords: metabolic syndrome, insulin resistance, hyperinsulinemia and violation of carbohydrate metabolism

Studying physiological parametric charac-
teristics of carbohydrate, protein and lipid me-
tabolism, detection of frequency and develop-
mental patterns of their disorders are especially 
important in childhood and adolescence, when 
all metabolic processes, like the organism in 
general, undergo significant changes: regulatory 
and transport systems are restructured, and an 
adult type of metabolism forms. An important 
role belongs to lipid metabolism in the process-
es of vital activity of a human body; being one 
of the components of biological membranes, 
they affect their permeability, regulation of in-
tercellular interaction and intracellular process-
es, participate in energy metabolism, and are 
also used in synthesis of hormones and enzyme 
systems [6, 7]. A factor for the development of 
violations of carbohydrate and lipid metabolism 
is obesity, and for people with a high risk of 
diabetes heredity is important, as well as early 
detection of major metabolic disorders and de-
velopment of metabolic syndrome (MS). In 
modern world, a complex of hormonal, clinical 
and metabolic disorders is implied by metabolic 
syndrome that is associated with type 2 diabetes 
mellitus and is a risk factor for the development 
of cardiovascular diseases, which is based on 
compensatory hyperinsulinemia (HI) and insu-
lin resistance (IR) [7, 10]. Diabetes mellitus is 
an endocrine disease associated with impaired 
glucose uptake as well as insulin hormone in-
sufficiency, resulting in hyperglycemia – a per-
sistent increase of glucose in blood. There are 
α-cells and β-cells that are found in the cells of 
pancreatic Langerhans islets, producing gluca-
gon and insulin, to increase and lower blood 
glucose levels [1, 2, 4]. The disease manifests a 
chronic course as well as violation of all types of 
metabolism: carbohydrate, fat, protein, mineral 
and water-salt. Most often, pathology of carbo-
hydrate metabolism is hereditarily transmitted, 

it manifests at an early age in children, at least 
one parent of whom is diagnosed with “diabetes 
mellitus”. A child whose mother was diagnosed 
with gestational diabetes during pregnancy may 
also be in risk group [9]. In excessive weight, 
there is violation of carbohydrate metabolism, 
that is a change in tolerance to carbohydrates 
and proven hyperinsulinemia. With increasing 
duration and obesity degree, these disorders 
can increase. The pathology of carbohydrate 
metabolism is diagnosed in obese children and 
adolescents and represents as glycemia and im-
paired glucose tolerance [2, 3]. The prevalence 
of impaired tolerance to carbohydrates among 
obese children and adolescents aged 4-10 years 
is 25 %, among children 11-18 years old – 21 % 
and 4 % in adolescents with obesity having dia-
betes mellitus. When glucose intake is excessive, 
it is utilized in the form of glycogen in hepato-
cytes. And regulation of glycogen formation and 
decomposition is under hormonal control. The 
main ones are glucagon and adrenaline. Fatty 
hepatosis is a chronic disease where hepatocytes 
degenerate into adipose tissue. It is abdominal 
accumulation of fat that is associated with the 
development of hormonal and metabolic disor-
ders. Excessive consumption of fatty foods rich 
in lipids without rational physical activity leads 
to deposition of “excess lipid energy” in the 
form of triglycerides in the subcutaneous fat [5, 
7]. Gradually obesity develops. When a child 
has excessive weight, this disease is influenced 
primarily by genetic factors and environmental 
factors. An important role in the metabolic syn-
drome is played by digestive organs. Chronic 
stress is a factor in the development of metabol-
ic syndrome as well as diseases of the digestive 
tract, which are formed with prolonged and ex-
cessive exposure to internal and external stress 
factors, hypothalamus dysfunction, vegetative 
department of the central nervous system, which 
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disrupts the peristalsis and tone of smooth mus-
cles in the digestive tract, hyperproduction of 
gastrin and hydrochloric acid. Progression of 
these disorders is hypersecretion of catechola-
mines, glucagon, cortisol, which is manifested 
by a decrease in the resistance of gastric and in-
testinal mucosa, damage to the liver parenchyma 
and the pancreas. Emotional-personal and psy-
cho-vegetative disorders lead to various forms 
of eating disorders. When there is a change in 
diet, intake of large amounts of food disrupts 
the biological rhythm of the digestive tract func-
tioning. This contributes to maintenance and 
formation of motor-evacuation disorders and, 
as a consequence, development of inflammatory 
changes. The role of chronic inflammation is not 
ruled out, in the genesis of which cytokines of 
adipose tissue and activation of lipid peroxida-
tion play an important role. Thus, the metabolic 
syndrome as well as disorders of carbohydrate 
metabolism in children and adolescents remain 
a complex and currently completely unexplored 
problem [7, 8]. An important pediatric problem 
allows us to consider this symptomatic complex 
of thrombogenic, atherogenic, diabetic compli-
cations in adolescence. To fully study the patho-
genetic mechanisms of metabolic syndrome in 
children, only joint activity of pediatricians with 
endocrinologists, gastroenterologists and car-
diologists will make it possible to identify the 
spectrum of clinical manifestations, focusing 
on earlier symptoms that are its predictors. This 
will allow to develop methods of targeted pre-
vention of cardiovascular pathology and type 2 
diabetes mellitus. Diseases of the digestive and 
reproductive system contribute to reducing the 
risk of early disability and premature death [10].

Practical work
Recommended daily average food sets for 

children 7-11 and 11-18 years are developed 
by pediatricians, dietitians and institutions of 
Federal service for supervision of consumer 
rights’ protection and human welfare, directors 

and deputy directors on social issues of educa-
tional institutions, specialists organizing meals 
for students at schools and other educational 
institutions [9, 10]. 

Healthy ratio of proteins, carbohydrates, 
fats is the following: proteins 10-15 %, fats 
30 %, carbohydrates 55-60 %. 

Proteins are the main components of cells 
in all organs.

Carbohydrates are complex organic com-
pounds that are a source of energy.

Fats are complex organic compounds that 
contain molecules of 3-atom alcohol, fatty ac-
ids and glycerin.

The basic principles for organization of ra-
tional nutrition remain relevant for people of 
all ages [9].

1. For a child’s energy consumption, an ad-
equate energy value of the diet is needed.

2. A balanced diet for all substitute and ir-
replaceable nutritional factors is necessary.

3. The main condition for ensuring balance 
is maximum variety of diet.

4. A child should follow an optimal dietary 
regime.

5. Adequate culinary and technological 
processing of food and products should ensure 
their high taste values and preservation of their 
original nutritional value.

6. Individual characteristics of children 
should be taken into account.

7. Compliance with all sanitary require-
ments for the state of a food unit, food sup-
plied, transportation, preparation, storage and 
distribution of food – ensures food safety.

Organization of food intake for schoolchil-
dren aged 10-17 years has its own peculiarities: 
they are to take into account all those changes 
that occur in a child’s organism at this age. 
During this period, special attention should be 
paid to the following points:

● The organism in general is intensively 
growing at a rate which is comparable to devel-
opment rate of person in the first year of life.

Chemical composition of a product set

Nutrition Age of children, content in the diet, % satisfaction of daily needs
7-10 years old 11-17 years old

Content  % Content  %
Protein, g Proteins-80 g  

(30-35 of animal origin)
119,6 Proteins-100 g  

(50-55 of animal origin)
124,0

Fat, g Fats-80g (65g-fats of animal 
origin, 15g-vegetable origin)

114,0 Fats-95g (75g-fats of animal origin, 
25g-vegetable origin)

115,6

Carbohydrates, g 315,7 94,2 381,9 97,9
Energy value, kcal 2451,0 104,3 2951,0 107,3
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● Development of all basic systems – mus-
culoskeletal (especially the skeleton), cardio-
vascular, nervous, muscle mass – increases 
(taking into account sexual characteristics) and 
radical hormonal changes in the body, associ-
ated with puberty teenager, take place. 

● Workload on the psychoemotional 
sphere increases against the backdrop of all 
physical adjustments.

● Not only do school loads increase, but 
tension caused by adolescent’s social adapta-
tion as well.

● Proper nutrition of schoolchildren can 
help in solving many problems that arise dur-
ing adolescence. It is especially important at 
this time to provide the body with all the re-
sources not only for growth and development, 
but for all increasing loads at school and pu-
berty as well.

● It is in these years – in fact, starting from 
10 years – that a child becomes an adult. This 
concerns his physical, psycho-emotional and 
intellectual development. The child learns new 
rules of adult life. He learns independence and 

responsibility, builds up his relations with peo-
ple in a new way.
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