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Merabonuyeckuii cuaapoM (MC) — coueTaHne MaTOreHETHYECKH CBSI3aHHBIX MEXKIY COO0M METa0OIMYeCcKHX,
TeMOAMHAMHYECKUX M TOPMOHAIIBHBIX HApyIICHUH, YCKOPSIOIIMX PAa3BHTHE M IPOrPECCHPOBAHUE aTePOCKIEpPO3a,
CEepACYHO-COCY/IMCTHIX 3a00/ICBaHMI N caxapHOTo AnabeTa 2-ro Tuma. [ Mo uHaMus, HOBBILICHHBIH AlIETHT, YacTbIC
NIePEKyCHI, TOJIOBHBIE OOJIM, CTPECCHL, BBICOKast YTOMIIIEMOCTb Ha y4e0e 1 paboTe SBISIOTCS IPOBOLUPYIOIIMH (ak-
TOpaMH Pa3BHTHS METabOIMYIECKOro CHHAPoMa. J[0ka3aHO, 4TO METabOIMYeCKUH CHHIPOM BCTPEYACTCs MpaKTHYe-
CKH y KaXJI0T0 BTOPOro OOJIBHOTO oxupeHneM. Kpome Toro, y moneid ¢ MeTaboInuecKuM CHHIPOMOM CYILICCTBEHHO
BBIIIE PUCK Pa3BUTHS CaxapHOTro auabera 2 Tuma. B cTpanax roxHOU A3un MeTabOIMYSCKUH CHHAPOM BCTPEaeTCst
B 2,5 pa3a uamie, yem B EBpore. J{yisi BbIABICHUS pUCKa pa3BUTUS METAOOIMYECKOTO CHHIPOMA M M3JIMIIHEH Mac-
ChI TeJIa OBbUT MCIIOIB30BAH METOJ| aHKeTHpoBaHus. [Toka3ano, 4to 36 % ONMPOLICHHBIX COOTBETCTBOBAIN KPHTEPHAM
muarsoctuku MC, npeuioxkeHHo# MeskxyHaponHoit Acconnarmeii /[nadera. YCTaHOBIGHO, UTO y KXKIOTO TPETHETO
CTy[EHTa U3 TPYHIBl PUCKA PA3BUTUS METAOONHYECKOrO CHHAPOMA, MMEIOTCS POICTBEHHHUKH C HAaJIUUHEM Ceped-
HO-COCYIHCThIX 3aboseBaHmif. KaxIp1il BTOpoii CTyleHT OTMeTHII y ce0st POCT SMOIMOHAIFHO-CTECCOBBIX HATPY30K
M OTCYTCTBHE IIPUBEPKCHHOCTH K 310pOBOMY 00pa3y sKH3HHU. Pe3ynbraTsl GHOMMIIETaHCOMETPHH [OKA3a I HaJTHIHe
OXKUPEHHUS TIEPBOH CTENEHH HIIU H30BITOYHYIO MacCy Tela y CTyAEHTOB U3 IPyMIIbl pucka pa3utus MC.

KuioueBble ci10Ba: MeTadoImuecKuit CHHAPOM, HHCYJIMHOPE3UCTEHTHOCTD, 36}10MPlHaJ'lLHO-Bl/lCl.lepa.]'lbﬂoe OKHMpeHue,
THNEPUHCYJIUHEMUSA, CaXaprlﬁ nuader 2 THIIA, THNIEPIUITUACMHA, THNEPTPUTTIMIECPUAECMHS,
HapyueHue TOJIEPAHTHOCTH K IVIIOK03€e
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Metabolic syndrome (MS) is a combination of pathogenetically related metabolic, hemodynamic and hormonal
disorders that accelerate the development and progression of atherosclerosis, cardiovascular disease and type
2 diabetes. Hypodynamia, increased appetite, frequent snacking, headaches, stress, high fatigue at school and work
are provoking factors in the development of the metabolic syndrome. It is proved that metabolic syndrome occurs in
almost every second patient with obesity. In addition, people with metabolic syndrome have a significantly higher
risk of developing type 2 diabetes. In countries of South Asia, metabolic syndrome occurs 2.5 times more often
than in Europe. A survey method was used to identify the risk of developing metabolic syndrome and overweight. It
was shown that 36 % of respondents met the criteria for the diagnosis of MS proposed by the International Diabetes
Association. It was found that every third student at risk of developing metabolic syndrome has relatives with the
presence of cardiovascular diseases. Every second student noted an increase in emotional stress stress and a lack of
commitment to a healthy lifestyle. The results of bioimpedansometry showed the presence of first degree obesity or
overweight in students at risk of developing MS.
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The problem of obesity in combination
with various metabolic disorders and / or dis-
eases is the focus of modern medical research.
In recent years, the metabolic syndrome, char-
acterized by the presence of tissue insulin re-
sistance, hyperinsulinemia, impaired glucose
tolerance, primary arterial hypertension, dys-
lipidemia, and also abdominal obesity and
hyperuricemia, has been of great interest to
researchers. In recent years, many researchers
have proposed expanding the scope of MS, in-
cluding as components of steatosis of the liver
and obstructive sleep apnea syndrome [1].

According to World health organization,
about 30% of the world’s inhabitants (16.8 %
of women, 14.9 % of men) are overweight. The
prevalence of MS in the general population
is high, it ranges from 14-24% and increases
with age. So, among people aged 20-29 years,
MS can be diagnosed in 6.7 % of residents; 60—

69 years old — in 43.5%, 70 years and older —
in 42%. The number of obese people is pro-
gressively increasing every 10 years by 10 %.
Over the past 10 years, the frequency of obe-
sity has increased everywhere by an average of
75%, and an increase in the number of obese
people is projected in all regions of the world.
It is believed that by 2025, 40% of men and
50% of women will suffer from obesity [1].
People with obesity are 50% more likely to
develop hypertension than people with normal
body weight. According to the results of the
Framingham study, for every extra 4.5 kg of
weight, systolic blood pressure rises by 4.4 mm
Hg in men and 4.2 mmHg among women. Iso-
lation of MS into a separate nosological unit is
of great clinical importance, since, on the one
hand, this condition is reversible, because with
appropriate treatment, it is possible to achieve
the disappearance or decrease in the severity of
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its main manifestations, and on the other hand,
it precedes the occurrence of cardiovascular
diseases, type 2 diabetes mellitus and athero-
sclerosis. [2, p. 11]. Today, cardiovascular dis-
case (CVM) is the leading cause of death in the
world and accounts for 30 % of total mortality,
or 17.5 million deaths per year. CVM mortal-
ity rates are steadily increasing year by year
throughout the world. In Russia, CVM mortali-
ty is 903 cases per 100 thousand people. One of
the serious risk factors for CVM is overweight,
visceral obesity, which leads to the formation
of metabolic syndrome [3].

In promising domestic and foreign studies,
it was shown that the risk of developing type
2 diabetes in patients with MS is 5-9 times
higher than the risk of stroke and coronary
heart disease (CHD) and 3 times higher com-
pared to patients without MS [4, p.64; 5, p.
2490; 6, p. 1254]. The presence of abdominal
obesity in the patient and two additional crite-
ria is the basis for the diagnosis of his meta-
bolic syndrome [7, p. 48; 8, p. 1439].

As the number of overweight people, car-
diovascular diseases, type 2 diabetes mellitus
is growing every year, the relevance of study-
ing the etiopathogenesis of the metabolic syn-
drome is not in doubt.

Aim of the research: to identify risk fac-
tors for the development of metabolic syn-
drome in medical students.

Material and research methods

1. Questioning. We have compiled a ques-
tionnaire to identify individuals with over-
weight and risks of developing metabolic
syndrome. As the objects of research were
60 students of the 3rd year of VSMU named af-
ter N.N.Burdenko at the age of 20 to 25 years.

2. A study was conducted of students at risk
of developing MS by measuring the complex
resistance of biological tissues (body composi-
tion analyzer) of a person when a weak alter-

nating electric current (bioimpedanceometer)
passed through the body on the Medscanner
Wellness hardware-software complex.

All the data obtained were subjected to
mathematical and statistical analysis using a
professional computer with the calculation
of average values of samples and correla-
tion coefficients.

Research results and discussion

In 2009, the All-Russian Scientific Society
of Cardiology proposed criteria for the diag-
nosis of metabolic syndrome. The main diag-
nostic criterion is the central (visceral or ab-
dominal) type of obesity, which is estimated at
a waist volume of more than 80 ¢cm in women,
more than 94 cm in men.

Additional criteria include the presence of:
arterial hypertension (BP> 130/95 mm Hg);
increased triglycerides (TG) (> 1.7 mmol/ 1);
a decrease in HDL (<1.0 mmol/ I in men and
<1.2 mmol/ 1 in women); — increasing LDL
(> 3.0 mmol / I); — fasting hyperglycemia (fasting
plasma glucose of 6.1 mmol /I or more); impaired
glucose tolerance (plasma glucose after exercise
is greater than the limits of 7.8-11.1 mmol / 1).

According to the results of the survey, it
was revealed that 16 students (26.6 %) met the
criteria for the diagnosis of MS (Fig. 1).

These students were divided into 2 groups.
The Ist group included 6 students (37.5 %),
in whose heredity there are cardiovascular
diseases. It is noted that these students do
not play sports, and lead mainly a sedentary
lifestyle (more than 5 hours). They have an
irregular meal (1-2 times a day) and periodic
use of alcoholic beverages. Group 2 consisted
of 10 students (62.5%), who, in addition to
the weight component of the metabolic syn-
drome, noted malnutrition (at home more
than 3 times and frequent snacking outside
the home), as well as a relentless increase in
emotional stress.

The number of students surveyed, in%
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Fig. 1. The results of the survey among medical students
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To date, it has been proven that alcohol
consumption, lack of exercise, poor nutrition,
as well as the relentless growth of emotional
stress stresses — all this contributes significant-
ly to the development of obesity, hypertension,
increased blood sugar and cholesterol, which
significantly increase the risk of developing
cardio -vascular pathology, type 2 diabetes and
a number of other diseases.

In 16 students selected by preliminary
questioning, a body mass index (BMI) was
calculated by the ratio of body weight and
height. It should be noted that this indicator is
widely used for diagnostic purposes to assess
the degree of obesity or malnutrition. BMI is
directly affected by the type of figure and bone
thickness. When examining students for the
percentage of body fat, it was found that this
indicator is higher than 40 %, with a norm of
21.0 — 32.9%, while the content of visceral fat
was 7%, which corresponds to the norm (1-9).

A survey using the Medscanner Wellness
hardware-software complex showed that the
Ist group of students with burdened heredity
had obesity of the 1st degree. These students

have an average body mass index of 32 (norm
18-25), the proportion of fat mass is on aver-
age 11 kg higher than normal, and extracel-
lular fluid and muscle mass are 4 kg higher
than normal. When analyzing the risks of de-
veloping diseases, it was revealed that these
students in the first place have a risk of de-
veloping diseases from the reproductive and
digestive systems, in second place from the
respiratory and cardiovascular systems, and
in third place from the central nervous and
immune systems (Fig. 2).

It was found that in the 2nd group of stu-
dents without burdened heredity, there is a
slight increase in weight. They have an average
body mass index of 27 (norm 18-25), fat mass
and extracellular fluid on average increased by
2 kg, and skeletal muscle mass by 3 kg. A de-
crease in their fat mass and extracellular fluid
is observed due to the fact that they regularly
engage in sports and lead an active lifestyle.
When analyzing the risks of developing dis-
eases, it was revealed that students of the 2nd
group are prone to diseases of the lymphatic
and reproductive systems (Fig. 3).
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Fig. 2. Analysis of the risks of developing diseases of the first group, in %
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Fig. 3. Risk analysis of the development of diseases of the second group, in%
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Amuonlkec&vedammandmpoﬂsaremta basis for making a clinical diagnosis.In case of persistent violations,
you should consult your doctor for a detailed medical examination.

Bioimpedance Measurement Table

l 50000 'y
Hand on the right - Foot on the right R 340 Xc 49
Hand on the left - Foot on the left R 341 Xc 51
Parameter Value ‘ Norm
Height (cm) 186
 Weight (kg) 116
Waist circumference (cm) 105
Hips circumference (cm) 115
Body mass index (kg/m2) @335 18.5 - 25.0
BMI classification Obesity degree
Waist / hip ratio 0.91 0.70 - 0.95
' Phase angle (degrees) 8.43 6.83-9.17
Fat mass (kg) @328 11.2-19.6
The proportion of fat mass(%) ®283 9.6 - 16.9
Lean mass(kg) 83.2 67.7 - 87.7
Cell mass (kg) 47.3 439-67.1
The proportion of the cell mass (%) ®56.9 50.0 - 56.0
Musculoskeletal mass(kg) ®48.1 38.6 - 45.6
The share of skeletal muscle mass ®57.8 46.4 - 54.8
(%)
Total liquid (kg) ®64.6 57.4 - 64.3
Extracellular fluid (kg) ®315 17.4 - 26.7
Intracellular fluid (kg) 3341 30.8 - 46.9
The main exchange (kcal/day) 2595
Body weight distribution Fluid distribution

27.2%

240, 597

m Fat mass

m Cell mass

m Extracellular fluid
= Other mass

51.2%0

= Extracellular fluid
= Intracellular fluid

Fig. 4. Diagnostic parameters measured on Medical Scanner Wellness

We suggest that an increase in extracel-
lular fluid may be associated with malnutri-
tion in students. The results of the survey
showed that most students at risk abuse fast
food, and as snacks use foods rich in sodium
salts (chips, crackers). Probably with the use
of salty foods, the osmolarity of the intercel-
lular fluid increases, leading to a change in
the osmotic gradient between the cell and the
extracellular space. Therefore, the liquid, ac-
cording to the law of osmosis, enters towards
a osmotic pressure i.e. into the extracellular
space. It should be noted that one of the rea-
sons for the increase extracellular fluid may
also become excessive aldosterone produc-
tion by the adrenal cortex.

When examining students using a hard-
ware-software complex The Medical Scanner
Wellness also determined the phase angle and
cell mass (Fig.4).

Phase angle. It can be considered as a score
of muscle tissue state and performance capa-
bility as well as a score of metabolic activity.
Healthy people are characterized by phase an-
gle score in the upper range of the interval of
allowed values. When the person is healthy,
high values point to the good state of cell mem-
branes as well as high activity and high pro-
portion of musculoskeletal mass. Sick people
(especially with chronic illnesses) are charac-
terized by phase angle score in the lower range
of the interval of allowed values. As a general
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rule, the lower the values, the more unfavora-
ble prognosis for a disease. In both groups of
students examined, the phase angle indicator is
closer to the top of the interval of acceptable
values and averages 8.7 degrees (normal range:
6.8-9.2 degrees).

Cell mass. This part of the lean body mass
depends on the age, height and genetic char-
acteristics. Body cell mass includes muscles,
organs, the brain, and nervous cells. There-
fore fat degradation and maintenance of cell
mass (fat loss occurs in this particular tissue)
are very important aspects of weight loss. Cell
mass loss is a main reason of failure with main-
taining the weight loss because the progress is
hindered after the first successes. Consequent-
ly, it is necessary to keep an adequate nutrition
of the cell mass.

The proteins should be included in the
diet. They are ‘building blocks’ for all the
body cells, enzymes, hormones. Exception-
ally proteins can be a source of energy. The
body constantly needs proteins because it is es-
sential for the cell mass maintaining. Dietary
fats are the source of fat-soluble vitamins A,
E, K, D, essential fatty acids, lecithin. The fats
are vital source of energy. The fats are part of
cells and cell organelles, they are involved in
the metabolic processes. Normal proportion of
body fat is an important condition of a good
health, performance capability, and well-being.
Excess of dietary fat can be a threat of liver
and pancreas illnesses, obesity, atherosclerotic
vascular disease, cholelithiasis. Carbohydrates
are the source of energy for all body cells. They
form certain enzymes, hormones and other bi-
ologically important compounds when paired
with proteins. Complex carbohydrates satisfy
the appetite perfectly. When the cell mass gets
enough energy from the carbohydrates it helps
maintain the basal metabolic rate and calorie

intake by the body. The cell mass of all exam-
ined students is within normal limits (normal
range: 43.9-67.1 kg).

Conclusions

Thus, based on the studies, it was found
that in the 1st group of students the probabil-
ity of developing the metabolic syndrome is
much higher than in the 2nd group. This is due
to the fact that the development of the meta-
bolic syndrome is facilitated by: unhealthy
diet, a sedentary lifestyle, and a burden of
hered ity in diabetes mellitus and cardiovas-
cular diseases.
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