THE
SCIENTIFIC
HERITAGE

No 11 (11) (2017)
(.1

The scientific heritage

(Budapest, Hungary)

The journal is registered and published in Hungary.

The journal publishes scientific studies, reports and repbdst achievements in different scientific

E |

fields. Journal is published in English, Hungarian, Polish, Russian, Ukrainian, German and French.
Articles are accepted each month. Frequency: 12 issues per yeatr.
Format- A4
ISSN92156 0365

All articles arereviewed
Free access to the electronic version of journal

Edition of journal does not carry responsibility for the materials published in a journal. Sending the
article to the editorial the author confir
possible consequences for breaking copyright laws

Chief editor: Biro Krisztian
Managing editor: Khavash Bernat

Gridchina Olga Ph.D., Head of the Department of Industrial Management and Logistics
(Moscow, Russian Federation)

Singula AleksandraProfessor, Department of Organization and Management at the University
of Zagreb (Zagreb, Croatia)

Bogdanov Dmitrij- Ph.D., candidate of pedagogical sciences, managing the laboratory

(Kiev, Ukraine)

Chukurov Valeriy- Doctor of Biological Sciences, Head dktDepartment of Biochemistry of

the Faculty of Physics, Mathematics and Natural Sciences (Minsk, Republic of Belarus)

Torok Dezso Doctor of Chemistry, professor, Head of the Department of Organic Chemistry
(Budapest, Hungary)

Filipiak Pawel- doctor ofpolitical sciences, proector on a management by a property complex
and to the public relations (Gdansk, Poland)

Flater Karl- Doctor of legal sciences, managing the department of theory and history of the state
and legal (Koln, Germany)

Yakushev Vasiliy Candidate of engineering sciences, associate professor of department of
higher mathematics (Moscow, Russian Federation)

Bence Orban Doctor of sociological sciences, professor of department of philosophy of religion
and religious studies (Miskolc, Humyga

Feld Ella- Doctor of historical sciences, managing the department of historical informatics,
scientific leader of Center of economic history historical faculty (Dresden, Germany)

Owczarek Zbigniew Doctor of philological sciences (Warsaw, Poland)

Shashkov Oleg #andidate of economic sciences, associate professor of department (St. Peters-
burg, Russian Federation)

¢cThe scientific heritagee
Editorial board address: Budapest, Kossuth Lajos utca 84,1204
E-mail: public@tskournal.com
Web:www.tshjournal.com

ms



CONTENT

ART STUDIES

Selezneva N.A.

ELEMENTS OF IMPROVISATION IN THE
METHOD OF TRAINING OF MUSICIANS
PERFORMERS.........coiiiieee e 4

Selezneva N.

THE PROBLEM OF MOTIVATION OF
PROFESSIONAL ACTIVITY
CHOIRMASTER........coovvvvvveeeieeeevveeeeeee T

BIOLOGICAL SCIENCES

Kashulin P.A., Kalacheva N.V.
PHOTOSYNTHESIS SYNCHRONICITY
BETWEEN ARBOREAL TREE SPECIES
PROMOTES THEIR HARD
RESISTANCE........ooveieieeeeeeeeem e, 12

CHEMICAL SCIENCES
Syrovaya A.O., Levashova O.L., Chalenko N.N.,

Kozub C.N., Tishakova T.S.
INVESTIGATION OF QUANTUM-
CHEMICAL PROPERTIES OF MEFENAMIC

MEDICAL SCIENCES

Bilovol O.M., Bobronnikova L.R.
IMBALANCE OF ADIPOCYTOKINS IN
PATIENTS WITH COMBINED NON
ALCOHOLIC FATTY LIVER OF LIVER
DISEASE AND DIABETES MELLITUS 2

Ermakova M.K.

QUALITY OF LIFE AND
PSYCHOEMOTIOML STATUS IN
OBSTRUCTIVE RESPIRATORY DISEASES
IN CHILDREN AND ADULTS................... 27

KravchenkoA.l.

ERECTILE DYSFUNCTIONAS A
PREDICTOR OF CORONAR ARTERY
DISEASE.......oooo e 36

Magrlamova K.G., Kravchenka\.l.
NEW EFFECTIVE MEDICAL TEACHING
FOR STUDENTS. ...t 38

KravchenkoA.l., Magrlamova K.G.
NEW HEALTH SYSTEM AND MODERN
MEDICAL EDUCATION ....covvviiveeiieeenn. 41

Navchuk I.V., Navchuk G.l.Navchuk. D.l.
STUDY OF THE CONNECTION BETWEEN
THE MORBIDITY AND MORTALITY RATES
FROM CIRCULATORY DISEASES........ 44

lurevich N.¢., Sychova L.V.

ASSESSMENT OF ANTIFUNGAL THERAPY
OF PATIENTS WITH YEARROUND
ALLERGIC RHINITIS EFFICIENCY WITH
THE COMBINED SENSITIZATION BY
MEANS OF BIOINDICATOR

SYSTEMS. ... 46

Fleicher G.

PLASMOLIFTING - ONE OF THE METHODS
OF COMPLEX TREATMENT OF
PERIODONTAL DISEASES............ccu..... 49

Bilous wwy Pavlovych L.B, Chornenka Zh¢.
CURRENT SITUATION WITH THYROID
GLAND DISEASE INCIDENCE IN
CHERNIVTSI REGION.......cccvvieeiiieees 53

PHARMACEUTICAL SCIENCES

I Ikhovska¢ .B.

THE EFFICIENCY EVALUATION OF THE
PHARMACEUTICAL COMPNY MEDICAL
REPRESENTATIVE PERFORMANCE IN
UKRAINE ..ot 57



TECHNICAL SCIENCES

Gasanov Z.Z.
PROBLEMS OF AUTOMATIC SOFTWARE
PARALLELIZATION ..o 64

Deryabin P.P.

PROPERTIES OF CELLULAR CONCRETE
OBTAINED INTEGRATED CREATION
SYSTEM THE POROUS STRUCTURE OF
THE COMPOSITE.......ccooiiiiiieeeiiiieceennn 67

Uryvskiy L., Pieshkin A.

THE INFORMATIONAL EFFICIENCY
IMPROVING METHODS OF THE SIGNAL
CODE CONSTRUCTIONS WITH THE
CONDITION OF PROVIDING REQUIRED
RELIABILITY oo 72

Serik M., Polupan V., Bakirov M.,

Kolesnik V., Penkina N.

QUALITY ASSESSMENT AND
JUSTIFICATION OF THE STORAGE TIME
OF PROTEIN MINERAL ADDITIVE ........ 78



4 The scientific heritage Nbl (11),2017

ART STUDIES

urs 7;88.005

dgddzijLdz s 0O 1. .
JHiM CO dz2Oy' tdzOdz dz0 dilzL d ydz© OC OH j o
Hsyjdals SOWiHted BpgEtsl gzl d¢

tlfrfrror wilttyluydfaufr rRAwWBht{Jup daupy Jof ] s sy R
IrRs {191 A wl

ELEMENTS OF IMPROVISATION IN THE METHOD OF TRAINING OF MUSICIANS-PERFORMERS
Seleznevad\.A.

Odessa National A.V. Nezhdanova Academy of Music
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ABSTRACT

The article considers the problem of using collective vocal imgation as a means of training of musicians
of the highest qualification. Identified gerstyle preconditions of this form of musigaking. Outlined three areas
of process development by students of vocal and improvisational skills: 1}tatetrningéchniques of melodic
development of medieval cappella polyphonic music, 2) mastering the techniques of folk singing under voice, 3)
an introduction to improvisational abilities aleatoric music. Outlines general methodological guidelines use of
vocal improvsation in the preparation of musicians in universities.
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Keywords: musical improvisation, vocal improvisation, imprsation training, polyphonic music, musician,
higher education.
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ABSTRACT

The author aims to draw attention to the problem of motivation of professional activity, chorus master musi-
cian. The article discusst® theoretical basis to solve this problem and presented a working model of the complex
motives that lead to this type of musical activity. The author concludes that solution of the problem is impossible
without attracting the provisions of psychology particular, without recourse to the typology of motives. As a
working model of motivation choirmaster adopted a set of activities, which includes aesthetic, communicative,
cognitive, practical and glorical motives.
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ABSTRACT

The photosynthetic capacity seasonal dynamics features for arbore&dpesss tremulaf Betula pendula
in Kola Subarctic were studied in terms of |etegm foliage PAM (Pulse Amplitude Modulateahlorophyll flu-
orescence measurements. The distant mutual influence of the crone foliage between the different species trees
were found during the sharp environmental changes. The influence was appeared as trangitchrdoosis
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ABSTRACT

Mefenamic acid is a widely used drug in medical practice. The quactiemical properties of mefenamic
acid were determined. These properties are very important for understanding explanation the causes of the mani-
festation of certain biological effects. &lgeometry optimization for mefenamic acid molecule was performed by
PM3 method, PolaRibiere algorithm. The main spatial, energetic and electronic properties of the molecule of
mefenamic acid molecule was determined: distance between atoms, totaldgresitye characteristics of molec-
ular orbitals.

Installed quantunthemical properties of mefenamic acid are the basis of the molecular mechanisms of its
pharmacological action.

Keywords: Mefenamic acid, spatial structure, quantahemical properties.

INTRODUCTION Antipyretic effect relates to its property to reduce
Benzoic acid derivatives have a broad spectrum aéfie production of prostaglandins and exetiafice on
biological activity, making this group of compoundsthe thermoregulatory center. It stimulates the produc-

perspective for the research of new drugs. tion of interferon. [1]

Benzoic acid is a weknown medicament used Mefenamic acid inhibits the synthesis of inflam-
externally as an antimicraddiand antifungal agent, and matory mediators (PG, serotonin, kinins, etc.), reduces
upon oral administration has expectorant effect. the activity of lysosomal proteases involved in the in-

In human organism, benzoic acid is the end prodlammatory esponse, and affects exudation and prolif-
uct of oxidation of fatty acid with odd number of car-eration phases. It stabilizes protein ultrastructure and
bons. Benzoic acid occurs naturally free and bound asll membranes, reduces vascular permeability and tis-
benzoic acid esters inany plant and animal species.sue edema. Uncouples oxidative phosphorylation, in-
For example, hippuric acid consists of benzoic and antiibits the synthesis of mucopolysaccharide. It sup-
noacetic acid residues, and forms during the detoxificaresgs preinflammatory activity of serotonin. It stops
tion of aromatic substances in the liver of mammals. cell proliferation in area of inflammation, increases the

According to the literature data the enhancememesistance of the cells and stimulates the healing of
of the spectrunof benzoic acid derivatives biological wounds.
activity is achieved by introducing into its molecule In the mechanism of the analgesic effect, along
amino acid fragments, nitrogaontaining heterocyclic with the influence of the central wiganisms of pain
compounds (pyrazole, pyridine), which may contributeensitivity, an important role is played by a local effect
to the presence in these derivatives-arftammatory  on the area of inflammation, the ability to inhibit algo-
analgesic, and other types of activity. genity of endogenous substances (kinins, histamine,

Currently, a group of drugs nesteroidal antin- and serotonin). The analgesic effect of mefenamic acid
flammatory drugs (NSAIDs) have representatives adssociated withts effect on the peripheral and central
benzoic acid (sodium salicylate, mefenamic acid, anmechanisms of pain sensitivity.
voltaren al.) which characterized by significant analge-  The pharmacological action of mefenamic acid as-
sic, arti-inflammatory and antipyretic activities. sociated with its ability to increase the activity of T

Mefenamic acid (Z4(2,3-Dymetylfenyl)amino] lymphocytes that stimulates the interferon production
benzoic acid or N2,3-dimethylphenyl)anthranilic and provides aninflammabry effect.
acid) is a norsteroidal antinflammatory, antrheu- Quantumchemical properties of the drugs mole-
matic drug used for treatment diseases of the musculailes can explain the molecular mechanism of pharma-
skeletal syem, fever syndrome. It has moderate antieological action. Nossteroid antinflammatory drugs
pyretic and analgesic properties; analgesic activity gNSAID) are among the most commonly used medica-
mefenamic acid is comparable to butadion (Phenylbutions in the world for pain, fever and inflamtizan
azonum). treatment [1, 2].
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We have studied the quanturhemical properties lowest unoccupied (LUMO) molecular orbitals (eV)
of molecules of NSAID: paracetamol, ibuprofen,and absolute hardneds, €V)[14].

meloxicam, diclofenac, 2;dichlorobenzoic acid [31].

Absolute hardness of the mefenamic acid mole-

Mefenamic acid has the greatest number of prescripule was determined by the following equation:

tions compared to other NSAID dn-steroid antin-
fl ammatory drugs), the
anal gesicso, which is

h= | Lukoli [ Homo) _
class of drug known as fani
C 0 MRESULTS AMDMISCOSS®HON i n medi cal

practice [810].
The purpose of this work is to study quantum
chemical properties of mefenamic acid molecule.
MATERIAL AND METHODS

Research of quantum chemical and pharmacolog-

Molecular model of mefenamic acid molecule was
calculated based on geometrical optimization depicted
in Figure1l; atoms numeration used in calculation of
guantum chemical parameters are shown in Figure 2.
Calculated charges for each atom in the

ical properties of mefenamic acid was conducted by thiefenamic acid molecule are presented in Figure 3.

method of molecular mechanic MM+ and semi empiri
cal method PM3 [1415]. All calculations were carried
out using the Polak Ribiere conjugate gradient algo-

The regions of high electron density reside on oxygen
atoms ¢0.379;-0.343 a.u.) as well as on nitrogen atom
(-0.277 a.u.). The electron density on Cs, Ci1, Ciz,

rithm. During the research, the following parameterg,,atoms:-0.113,-0.187,-0.203,-0.221 and0.199 re-

were studied: interatomic distance (E), the angles b
tween the bonds), atomic charges (a.u./eV), distribu-
tion of electron density of outeshell electrons, the to-
tal strain energy (kcal/mol), bondingexgy (kcal/mol),
electronic energy (kcal/mol), intgrucleus interaction
energy (kcal/mol), heat of formation (kcal/mol), locali-
zation and energy of highest occupied (HOMO) an

€pectively.

The electron deficient area are observed on carbon
atoms directly bonded to oxygen androgfen atoms
(0.360, 0.195, 0.111 a.u.). Positive charges are located
on hydrogen atoms (from 0.251 to 0.085 a.u.).

d

Figure 1. Structure of mefenamic acid moleduldue colour correspond to carbon atoms, raakygen, grey

hydogen.
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Figure 2. Atom numeration of mefenamic acid molecule used in calculation of quantum chemical parameters.
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Figure 3. Atom charges in mefenamic acid molecule.

The overall dipole moment of a molecule may bearticle. Its value is a measure that defines thigigc
determined by th magnitudes of the partial charges andf chemical interaction (Figure 4).
by the distances between them. It characterizes the ex- The total dipole moment of mefenamic acid mol-
tent of charge separation within a molecule. Dipoleme cul e i s 2.46268 D. The diste
ment quantitatively determines a static polarization &.46268 D, Y = 1.28849 D, Z = 0,00000 D.

e

I

{

Figure 4. Dipole moment of mefenamic acidlecule

The distribution of electron density of outer va-(+0.360) as a potential electrophile and can react with
lence electrons of the mefenamic acid is shown in Figrucleophilic reagent. Hydrogen atoms directly bonded
ure 5. The highest electron density is observed on oxie oxygen are capable to form hydrogen bonds with
gen and nitrogen atoms;0C4, Ci1 atoms. Gs atom  electro neutral atoms of other molecules.

1

<

Figure 5. Distribution of electron densibf outer valence electrons in the mefenamic acid molecule
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The reactivity of the molecule is characterized byhe mefenamic acid atecule. Localization of electron
the localization of HOMO LUMO (H. Fukui theory) density of HOMO LUMO depicted in Fig. 6 (a, b).
[15]. Table 1 shows some eleciptical parameters of

Table 1.
Electro-optical properties of mefenamic acid
Property Value

Total energy (E) (kcal/mol) -68594.86658
Binding energy (kcal/mol) -3613.8575
Electronic energy (kcal/mol) -430271.7198
Heat of formation (kcal/mol) -36.8595
HOMO (eV) -8.2209
LUMO (eV) -0.4898
HardnessK) (eV) 3,8656

HOMO characterizes the molecule ability to inter{HOMO energy) and electron affinity (LUMO emgy).
act with electron acceptors, LUMOwith electron do- The frontier orbitals are delocalized in the mefenamic
nors. According to the Kaidpomeursd t heorem, energies of
boundaries surfaces correspond to the ionization energy

Figure 6b. Localization of LUMO in the mefenamic acid molecule

Boundary orbital (HOMO, LUMO) in the mole- Molecular parameters such as hardness can be
cule of mefenamic acid are delocalized. The calcula&zomputed using data from Table 1. Based on the values
tions of the energy levels of the electron orbitals albtained for HOMO and LUMO, the hardness is equal
lowed to quantify the value of the HOMO and LUMOto 3.8656 k=  iiumd 1 [ Homo).
energies:8.2209 eV and0.4898 eV respectively. The
value d the HOMO indicates that the molecule of
mefenamic acid is a donor of electrons.
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Ibuprofen Paraceta- Meloxicam Piroxicam Mefenamw Diclofenac
> mol > > > acid >
4.8 43 4.11 4.05 3.86 2.87

Figure 7. Hardness valued)

By the comparison of hardness valbgghown on of potassium salt of 2;dyhlorbenzoynoyi acid. Phar-
Figure 7, we can conclude that the studied molecule camaceutical Journal, 20107 1 i P. 7579.
be considered as a soft reagent. Thus, mefenamic acid 7. Chekman 1.S., Syrovaya A.O., Levashova
most actively will react with soft reagents comprisingO.L., Kozub S.N. Investigation of quantum chemical
cysteine residues in proteins as evidenced by the putroperties of diclofenac. Reports of the National Acad-

lished data [37, 17]. emy of Scienes of Ukraine, 2016.~ 9 P. 94 98.
CONCLUSIONS 8. Champion G.D., Feng P.H., Azuma T. Et al.
Main geometrical and energetic parameters weMdSAD-induced gastrointestinal damage. Drug, 1997.

established for mefenamic acid molecule. P. 619.

It was shown that negative electrostatic potential 9. Bertram G. Kattsunh. Basic and Clinical phar-
is on the oxygen and nitrogen atoms. macology.i St. Petersburg: Binom Nevskialect,

It was shown that mefenamic acid is a soft reaged®98.1 V1.6 12 ., V2. 670 p.
(h=3.8656). 10.Kozchok N.N., Seluk S.A., Bichkova S.A.,

Installed quanturrchemical properties of Besacha V.V. The optimal choice of NSAID in modern
mefenamic acid could be the basis of the moleculgtinical practice. News of Medicine and Pharmacy,

mechanisms of its action pharmacological action. ~ 2007.i = 8 / 271{8.-4.3
11.Chekman [.S. Quantum Pharmacologjy.
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ABSTRACT

The aim of our research was to study the peculiarities of metabolic disorders in an interrelationship with the
imbalance of adipocytokines in patients with comorbid-atmoholic fatty liver disease (NAFLD) and diabetes
mellitus (DM) type 2Decrease in omentin level and increase in serum level of-RBPpatients witiNAFLD
and DM type 2 should be considered as a biomarker for the formation of metabolic syndrome and activation of the
liver fibrogenesis.

Keywords: nonalcoholic fatty liver disease, diabetes mellitus type 2, metabolic disorders, pathogenetic re-
lationships, adipocytokines.

INTRODUCTION tissue, however, the mechanisms and catfifeet rela-

Nontralcoholic fatty liver diseaseNAFLD) is a tionships between the progression of liver fibrosis and
common chronic disease and often occurs in comorbithe disorders of carbohydrate metabolism, as well as
ity with diabetes mellitus (DM) type 2, insulin re-the influence of fatty tissue hormones during comorbid
sistance (IR), increased body weight, hyperlipidemi&lAFLD and DM type 2 have not been studienough.
and atherosclerosis, and is considered as one of The aim of the research was to study the peculiar-
manifestations of the metabolic syndromé&2][ ities of metabolic disorders in intercurrent with imbal-
NAFLD is diagnosed in 890% of obese individuals, ance of adipocytokines in patients with comorbid
in 30-50% of patients suffering from diabetes mellitu:course oNAFLD and DM type 2.
and in 90% of surveyed with hyperlipidemia [2, 5]. Tht Materials and methods.In the study, 92 partici-
combination of DM type 2 antlAFLD increases the pated patients wittNAFLD and DM type 2 (subcom-
risk of developing liver cirrhosis and patocellular puted): the $group consisted of 48 patients with com-
carcinoma by 2.5 times and ranks number 4 amonibined course oNAFLD and DM type 2, and the"®
the causes of lethality of DM [3]. The weight gain anigroup consisted of 44 patients wNtAFLD. The con-
immediate abdominal obesity play an important roltrol group (n = 20) was maximglcomparable in age
both in the pathogenesis &fAFLD and associated and sex to surveyed patients. The average age of the
metabolic disorders and in DM typeahd IR, accord- pati ents was 49.6 N 5.7 years
ing to according to the data of some authors, is tl Diagnosis of DM type 2 and MS was performed
cause of fat accumulation in the liver [6, 12]. This prcaccording to the criteria of the International Diabetes
cess is due to the peculiarities of visceral adipocyte Federation (IDF, 2013). Clinical examination of e
which are characterized by a reduced sensitivity to tltients included the analysis of complaints, the collec-
antilipolytic action of insulin and an increased sensition of anamnesis, physical monitoring and anthropo-
tivity to the lipolytic action of catecholamines [7, 11].metric evaluatiori was determined the height, body
It should be noted that a low concentration of insuliweight, waist size (WS), hip size (HS), calculated the
receptors in the abdominal adipose tissue contributesratio of WS/HS and body mass index (BMThe pres-
an increase in the production of fatty acids, ameéase ence of abdominal obesity (AO) was diagnosed at a
in the level of triglycerides in the blood and the proce:waist size (WS) of 94 cm in men or more and 80 cm or
of atherogenesis [11]. It is assumed that the significamore in women.
role in the development of IR is played by the chanc Biochemical and instrumental methods of re-
in the production of adipocytokines, biologically activesearch were used to verify the diagnosislafF-LD and
proteins that are fomed in adipose tissues, such ato assess the functional statetlod liver. The study of
omentin, retinobinding proteind (RBR4), tumor ne- the hepatobiliary system was carried out according to
crosis factor alpha (TNE ) and ot her sthe standard procedure on the ultrasound diagnostic
Progressing with excess body weight, adipocytokirsystem Philips HDIL1. Reliable criteria for fatty liver
imbalance is a risk factor for lipid and carbohydrate meinfiltration in ultrasound were hepatomegaly, medium
tabolism dsorders, increasing blood pressure and, asgrained structte transformation, parenchymal hy-
consequence, leads to the formation of metabolic syperechogenicity, and dorsal echo attenuation. The func-
drome components [2]. Progression and variants tional state of the liver was assessed using biochemical
NAFLD course depends on the activity of the inflammethods: the content of bilirubin and its fractions (the
matory process and the intensity of fibrosis in the liveEndrashikCleghornGrof method), the activity of ala-
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nine aminotransferase (ALT), aspartate aminotransfemunoassay ("NVO Immunotech"”, Moscow). The con-
ase (AST) (Reitmafrr en z el mglatanmaie dtent of platelets in the blood serum was determined us-
transpeptidase (GGT) (unified methodology by using ing a photoelectric colorimeter KFR. The concentra-
standard set of reagents). The AST/ALT ratio was dtion in the serum of venous blood of adipocytokines
termined, which is an indicator of the liver fibrosi®p was defined: omentinby EIA using the k ("Bio Ven-
gression. To assess the presence and activity of the dor", Czech Republic); Retindlinding protein -4
flammatory process in the liver, the level of thegac- (RBP-4) by EIA using the kit ("DRGUSA). Statistical
tive peptide (CRP) in the blood serum was determin¢processing of research results was carried out by the
by an enzyme immunoassay. The concentration of fa Statistica8.0 application software package using Stu-
ing blood glucose in the serum (FBG)svdetermined dent's ttest.
by the glucose oxidative method, glucose tolerance w Results and disassion.In assessing the trophic
also determined. The serum lipid profile (total cholesstatus in patients with combined coursé&@fFLD and
terol (TC), triglycerides (TG)) was determined by thDM t ype 2, the mean of, BMI wa
enzymatic colori metri c withldegree of obesity diagnosed in 47.3%, 2 grade s
(Germany). The lovdensity lipgrotein cholesterol of the obesity in 29.0% and 3 degree of obesity in
(LDL-C) was calculated according to the W.T. for22.4% of patiats (p <0.05). In half of patients with AO,
mula: Friedwald: LDLC = TC- (TG / 2,2 + HDL:C). the obesity duration was more than 7 years, and in
The insulin resistance level was assessed using HON15.4%- since childhood (p <0.05). The body mass in-
(homeostasis model assesment), a homeostasis mcdex in patients with combined course MAFLD and
with the calculation of the insuliresistance index DM type 2 was by 1.2 times higher than that of patients
(HOMA-IR). The HOMAR index was determined by with NAFLD (p <0.05) (Table 1), and the WS/HS index
the calculation method according to the formula D.Fwas higher by1.7 times (p <0.05). In patients of the 2nd
Matthews et al. (1985). At value HOMIR greater group, overweight (p <0.05) was diagnosed in 54.4%
than 2.77 were diagnosed the insulin resistance. Tof cases. The established increase of BMI in patients
blood content of the Peptide wagletermined by an with concomitant course MAFLD and DM type 4s
enzyme immunoassay (Finland). The serum level consistent with the literature data on the large specific
TNFFU was determi ned by t weightofnoralcoholic steatosisin overweight patieats
munoassay (ELISA) using the "Protein contour” kit[1, 12]. In this case, the liver receives an excessive
(St. Petersburg). The concentration of fibronectin weamount of fats and carbohydrates, which are converted
determined by the method of solithese enzyme im- to fatty acids, which are substrate for the synthesis of
triglycerides, accumulating in hepatocytes [1, 12].

Table 1
Peculiarities of the clinical and biochemical par ame:
Index, Controlgroup NAFLD NAFLD +DM
measurement unit (n=20) (n=48) (n=44)
BMI 24, 6 N1 27,58 3, 35, 24 4,
AST, mmoll 0, 42N0, 0, 87FK0, 0 1, 44RK0, 16
ALT, mmoll 0, 54N0, 0, 96 K0, 0 1, 520, 7
ASTALT eckmol /| 0, 64N0 0, 75"N0, 6 0, 97'R0, 8
GGT, IU/L 43, 75N1 57, 2R15, 63, 9RM 9, 7
FBG, mmoll 4, 03NO 6, 18K1,5 7, 9Kk 7
1bolfm, % 4, 2NO, 5, 1N0, 5 7,8 ™1, 8
1 { [ dR 1, 4N1, 3,6K1, 8 5, 4K% , 6
4RP, ml mmol 0, 82N0 2, 8K0, 8 3,2f/kM, 2
v], kimol 1, 8NO, 4, 4N1, 6 5, 2R1, 4
TC, mmoll 4,204 4,8 0,8 5, 7K1, 8
CH LDL 5,30,5 4,5N0, 71 4, 2N0, 7*
CH HDL 0, 9NoO, 1,6°0,1* 1,90,4* #
Platelets, 109/1 227,024 209, 0N36 200, ON46*
Fibronectin, kgml 344, 5N¢ 397, NS, 485, 0RO, !

* p<0,057 the reliability of differences in comparison with the control group;
# p<0,05i the reliability of differences in comparison with patients of the first group;
## p<0,05 the reliability of differences in comparison with patients in the secongpgro

The level of systolic and diastolic BP in patientggroup and control (p <0.05), which indiedtthe activ-
with combined course dfAFLD and DM type 2 was ity of inflammatory process in the liver. The ratio of
hi gher than in patient s ABTALT wassigifioadtly lggher in patieht§ofthesl N 0. 0
142.3 N 1.05, respecti v egroyp, tfapinpatentHobtheiZroup (p <0.05), which

In studying the functional state of the liver (seéndicated a mutually disturbing metabolic disorder in
Table 1), the activity indices of ALT, AST and GGT inthe combined coursef the disease and a high risk of
patients of the 1st group were significantly higher itibrotic changes in the liver. In assessing the lipid pro-
comparison with the parameters of patients of the 2rfide, lipid metabolism disorders were significantly
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higher in patients with concomitant course of the disfactors that leads to the development and progression
ease, compared with patients of the 2nd group (93.666 inflammation in the liver. Correlation analysis re-
and 43.44, respectively, p <0.05). Hypercholesterolevealed positive relation between the index of insulin re-
mia was diagnosed in 79.6% of patients with combinesistance HOMAIR and BMI(r = 0.47, p <0.001), TG
course oNAFLD and DM type 2, in 22.9% of patients level (r = 0.49, p <0.001). The identified patterns in the
was increased CHLDL, and in 36.3% of patients wasombined course MAFLD and DM type 2 emphasize
decreased CHLDL level (p<0.05). TC level in patientshe systemic nature and regularity of metabolic disor-
of this group was significantly higher than in the comders. In hyperglycemia, free oxygen radicals are
parison and control group (p<0.05). The serum triglycformed directly fronglucose, which triggers a cascade
eride level was by 1.5 times higher (P<0.05) in patientsf reactions of lipid peroxidation and proteins with the
with NAFLD and DM type 2 than in the 2nd group anddevelopment of hypoxia and leads to an increase in the
exceed 2.5 times in the control group (p §),Qhat is atherogenic modified fraction of lipoproteins, inhibi-
associated with the development of thecatled vi- tion of the enzymatic link of antioxidant protection,
cious circle, when the fatty liver intensively synthesizewhich leads to disruption of apoptosis and development
triglycerides and very low density lipoproteins. Fronof systemic metabolic changes [8]. The level of CRP in
recent, due to increased activity of triglyceride synthehe serum exceeded the control values in both groups of
tase and triglycerifipa s e-lipoprbteins are synthe- patients (p <0.05). The greatest increase (by 2.1 times)
sized [1]. The increase in the concentration of TC andas observed in patients with coméd course of
TG in the ® group is directly depended on BMI (r = NAFLD and DM type 2 (p <0.05) correlated with BMI
0.64, p <0.05, r = 0.65, p <0.05, respectively), which i& = 0.49; p <0.001), FBG levels (r = 0, 46; p <0.001),
associated with the progression of metabolic disordefd T (r = 0,53; p <0.001, TG levels (r = 0,44; p <0.04),
in the liver, in particular, with excessive intake of fatindex HOMA-IR (r = 0,46; p <0.001). Decreased sen-
and carbohydrates into the liver converting to fatty acsitivity of tissues to insulifeads to compensatory hy-
ids, which are a substrate for the synthesis of triglyceperinsulinemia which enhances lipolysis in adipose
ides, which accumulate in hepatocytes, that confirndepo, and release into the bloodstream of a large
the theory regarding of dyslipidemi#fext on the pro- amount of free fatty acids, resulting in enhanced syn-
gression oNAFLD [1, 12]. It has been established thathesis of TG [7]. Analyzing parameters of coagulation
a decrease in the level of CHHDL in patients witthomeostasis increase wiaentified an increase in the
NAFLD and DM type 2 was significantly more likely serum of the fibronectin level byl.4 times in patients
than in the comparison group (56.2% and 22.0%, r&vith combined course of NAFLD and DM type 2 com-
spectively, p <0.05). In obese patts observed a lower pared with the control group (p <0.05). Fibronectin is
level of CHHDL compared with the value of this indexknown as an extracellular matrix protein and as a sever-
in the group of patients with normal body weight (pty marker of the mesenchymahflammatory syn-
<0.05). The patients of the 1st group had a significantrome [7]. The established changes indicate a hyperco-
increase in the fasting blood glucose (FBG) level relagulable syndrome which contributes to the progres-
tive to the controfgroup (p <0.05), which can be ex-sion of the liver cell apoptosis; enhance insulin
plained by the presence of abdominal obesity, the highesistance, the development and deepening of hypoxia,
est level was observed in patients VNMAFLD in com-  activation of fiee radical lipid oxidation, destruction of
bination with DM 2 type- 2.4 times (p <0.05). The cell membranes and the closure vicious circle patho-
impaired glucose tolerance (IGT) in patients with isogenesis of NAFLD [7]. A decrease in platelet content
lated coursef NAFLD was identified in 10.5% of pa- in the blood serum is the most pronounced in patients
tients (p <0.05). A significant increase in HbAlc in pawith concomitant disease course compared with the
tients with combined course MAFLD and DM type 2 contol group (p <0.05), indicating that indirectly has
was found, indicating a negative effect of excess weigpbinted out fibrotic formation in the liver.

on carbohydrate metabolism (p<0.05). Decreased sen- In the analysis on hormonal parameters in the
sitivity of tissues to insulin by the HOM/IR test was groups of the surveyed patients, a significant increase
observed in 100% patients of the 1st group and f TNF-Ulevel in the serum was observed in compari-
87.5% patients of the 2nd group (p<0.05). It has beeson wih the control group (p <0.05). The greatest in-
found that the level of insulin resistance correlated witbrease of the index in 4.2 times (p <0.001) was ob-
the serum AST content (r = 0.63, p <0.0@thjch con- served with the combination of NAFLD and DM 2 type
firms the hypothesis that insulin resistance is one of t{&able 2).

Table2
Adipocytokine blood profile in the examined patients
( MN m)
Index Control group Groups of patienth=92)
measurement unit (n=20) Il group(n=44) | group(n=48)
TNF-U, pg/ ml 41, 950N 72, N2, 109, 2 BB |
CRP, pg/ml 33N 12, 37N 17, 43N 5,
Omentine, ng /ml 4528N B, 415, 21N1 348,46N 8%
RBP-4 , /nslg 312N 26 , 389N 7, 9 34, 042NO0,

*| p<0,001- the likelihood of differences in comparison with the control group;
#i p<0,001i t he likelihood of differences in comparison with patients of the first group
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The establishe@orrelation between TNE and NAFLD and DM type 2 should be consiéeras a bi-
ALT indices (r = 0.42, p <0.001), as well as GGT (r =omarker for the formation of metabolic syndrome and
0.43, p <0.001), testified to the role of TNFin the activation of the liver fibrogenesis.
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