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METABOLIC ROLE OF VISCERAL ADIPOSE TISSUE

AND MAIN METHODS OF ITS DIAGNOSIS AT THE PRESENT STAGE

A review of the literature on the metabolic role of visceral adipose tissue and the main
methods for its diagnosis is presented. Visceral adipose tissue is an active endocrine organ
what secretes a number of biologically active substances. With an increase in the proportion
of visceral adipose tissue, moderate inflammation is observed with a chronic systemic increase
in the activity of adipokines. Adipokines carry out several immune or metabolic functions
associated with inflammatory infiltration. Active substances such as leptin, adiponectin,
resistin, etc., the source of which is visceral adipose tissue, have peripheral, central and
local effects on the metabolism of glucose and lipids, glycolysis processes in the liver, etc.
It is the activity of visceral adipose tissue that should be considered among the main
pathophysiological development factors obesity and its potential metabolic cardiovascular
and/or liver complications.

Keywords: visceral adipose tissue, chronic systemic inflammation, insulin resistance, metabolic

disorders.

At the present stage, visceral adipose tissue
(VAT) is considered as an active endocrine
organ, which produces a number of biologically
active substances. Visceral adipose tissue is
highly sensitive to the lipolytic action of
catecholamine’s and is low-susceptible to the anti-
lipolytic action of insulin, in contrast to
subcutaneous adipose tissue, has better in-
nervations and blood supply. With an increase in
the proportion of VAT, moderate inflammation
with a chronic systemic increase in the activity
of adipokines, which carry several immune or
metabolic functions associated with inflammatory
infiltration, is observed. A number of active
substances (leptin, adiponectin, resistin, etc.), the
source of which is VAT, have a peripheral, central
and local influence on the metabolism of glucose
and lipids, liver glycolysis processes, and the like.
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Visceral adipose tissue normally in meta-
bolically healthy people does not exceed the index
of 8-10 % in contrast to the indicators of
hypodermic adipose tissue (normally about 90 %).
While hypodermic adipose tissue serves as an
energy depot, VAT performs the role of the active
endocrine organ that produces a number of
biologically active substances known as
adipocytokines or adipokines [1]. Leptin,
adiponectin, resistin, estrogens, adipokine,
angiotensinogen, eicosanoids, steroids, etc., the
source of which are VAT, influence on me-
chanisms of hunger, appetite, absorption and
metabolism of glucose, lipids, processes of liver
glycolysis, etc.

Visceral obesity is closely linked to an
increased risk of insulin resistance, diabetes
mellitus type 2, dyslipidemia, hypertension, non-
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alcoholic fatty liver disease, and other components
of the metabolic syndrome.

According to the research, with an increase
in the percentage of VAT, there is even a «low
grade» of inflammation, but with a chronic
systemic increase in the group of molecules
(adipokines), which, in addition to pro- or anti-
inflammatory actions, carry out several immune
or metabolic functions associated with ma-
crophage infiltration in VAT [1-3]. These two
factors provide a deeper understanding of the
pathophysiology of obesity and its potential
metabolic cardiovascular or hepatic complications
[2, 4, 5]. A small or even moderate weight loss
significantly reduces the number of circulating
inflammatory markers, regulates the profile of
proinflammatory adipose tissue genes and the
risks associated with obesity and other metabolic
diseases [6].

One of the important reasons for the ac-
cumulation of excessive VAT is a nutritional
disorder. In conditions of high intake of food rich
in fats and light carbohydrates, the secretion of
insulin, which, in turn, activates lipogenesis and
deposition of free fatty acids in the adipose tissue,
is stimulated. However, there is a genetically
determined limit of the ability of adipose tissue to
accumulate lipids, so the excess of free fatty acids
through the reverse vein begins to enter the liver
(increases the synthesis of triglycerides, the
accumulation of which more than 5 % of the mass
of the body is treated as steatosis of the liver).
The result of chronic high free fatty acids in the
liver is the activation of lipid peroxide oxidation,
resulting in a large amount of active forms of
oxygen produced, oxidative stress that promotes
the transformation of liver steatosis into
steatohepatitis and these factors lead to the
phosphorylation of the insulin receptor substrates.
Thus, hepatic resistance to insulin is triggered, i.
e., there is a peculiar vicious circle [7].

The increased intake of free fatty acids (or
their precursors) to the liver may be observed
with an elevated hyperlipidemia caused by
excessive consumption of fats or a rapid loss of
adipose tissue during fasting. The increase in their
synthesis occurs due to excessive intake of
glucose in the liver, which also serves as a source
for the formation of triglycerides [8, 9]. It has
been shown that insulin resistance is due to the
accumulation of triglycerides in non-fatty tissue
cells, mainly in the liver and skeletal muscle.

Decrease of the processes of withdrawal of
triglycerides from the liver occurs as a result of a
decrease in the synthesis of transport systems
[10,11].

Adiponectin plays an important role in lipid
and glucose metabolism, which is synthesized only
by adipose tissue and whose level in obese pa-
tients is lowered recent years [11]. Studies have
shown that low levels of adiponectin in the blood
precede the development of insulin resistance. A
direct relationship was found between the level
of adiponectin and the risk of developing diabetes
mellitus type 2 and an atherogenic blood profile
[2]. Adiponectin exhibits antiatherogenic effect
by reducing platelet adhesion to the endothelium,
suppressing the transformation of macrophages
in foam cells, and proliferation and migration of
myocytes. Adiponectin reduces the supply of VAT
in the liver and stimulates their oxidation, and thus
contributes to reducing liver glucose, triglycerides,
low density lipoproteins. Adiponectin stimulates
the oxidation of free fatty acids in muscle tissue,
preventing its placement in the muscles, improves
the sensitivity of muscle tissue to insulin [3, 4,
9-11].

Increasing the percentage of VAT and im-
balance of immunomodulatory proteins (adi-
pokines) is considered to be the key link in the
development of cardiovascular diseases (hyper-
tension, atherosclerosis, myocardial infarction).
A number of researchers are considering pre-
dicting the course of the cardiovascular diseases
not the body mass index, namely the area or
percentage of VAT [5, 6, 10]. The adipose tissue
synthesizes angiotensin, which, under the
influence of renin and angiotensin-converting
enzyme, is converted into angiotensin I, which
causes vasospasm and stimulates the synthesis
of triglycerides [8, 9]. An increase in the per-
centage of high density lipoproteins is ac-
companied by chronic elevated synthesis of
angiotensin I, which leads to increased blood
pressure and development of hypertension.

Recent researches have shown that the
increase in VAT area is due to the increase of
the cardiovascular risk. Thus, in men, the VAT
plane, exceeding the 131 c¢cm? index, was
associated with an increased risk of cardiovascular
diseases [5, 6, 11]. A number of researchers have
shown the effect of VAT on cardiovascular risk
in patients with normal body mass due to the
highest mortality risk of this group. It has been
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established that in people with normal body mass
and visceral obesity of the cardiovascular risk it
is higher in 2,75 times, and the risk of death from
all causes is 2,08, than in people with normal body
weight without visceral obesity [7]. At the present
stage, the visceral abdominal tissue and abdominal
subcutaneous adipose tissue are considered as
new biomarkers of metabolic disorders [9, 10].

Studies of the last decades have shown the
need to separate the concepts of «abdominal
obesity», which is diagnosed when the WHO
indicators are exceeded and «visceral obesity»,
which is diagnosed with an increase in the number
of VAT [6, 7].

Japanese and Korean researchers have
published data on the possibility of evaluating the
quantitative indicators of VAT by means of
computer tomography and introduced their method
of analysis of the coefficient of VAT / PAT. They
proved that the ratio of the planes of intra-
abdominal VAT to PAT is closely related to
carbohydrate and fat metabolism disorders in
obese people. These metabolic rates were
significantly higher in the so-called «visceral»
group (with VAT / PAT level not less than 0,4),
compared to those in the «subcutaneous» group
(with VAT / PAT level less than 0,4) [2, 7]. The
same authors found in the «visceral» group the
independence of carbohydrate and lipid
metabolism disorders from gender, age and body
mass index. In addition to the quantitative
indicators of visceral fat, the quality of health
affects the functional state of VAT, and the risk of
metabolic disorders affects its dysfunction [1, 2].

M.C. Amato and co-authors [4] proposed a
new calculation for the determination of the
visceral adiposity index associated with
cardiovascular risk-associated dysfunction. This
gender-specific index uses both anthropometric
measurements (body mass index, waist
circumference) and metabolic parameters
(triglycerides, high density lipoproteins), which
simultaneously takes into account the distribution
pattern and metabolic function of adipose tissue.
The calculation of visceral adiposity index
provides an opportunity to estimate individual
deviations from the norm of constitutional and
metabolic indicators in the patients under
investigation [8]. It has been shown that unlike
the previous classical markers (waist circumference,
body mass index, etc.) taken alone, visceral
adiposity index is independently associated with

all factors of metabolic disturbances [7]. Visceral
adiposity index uses both physical and metabolic
parameters which are indirect reflection of other
nonclassical risk factors, such as changes in the
production of adipocytokines, lipolysis, increased
free fatty acids in blood plasma, which are not
detected with a separate definition of body mass
index, waist circumference, triglycerides, high
density lipoproteins. That is why visceral adiposity
index can be an integral indicator of the
functioning of VAT [7, 8]. The value of visceral
adiposity index > 1 was considered as the
presence of dysfunction VAT.

It should be noted that as a violation of the
diet can affect the percentage of VAT, and the
presence of visceral obesity can change the eating
behavior. Recent studies have shown that the
central (abdominal) type of obesity, and not the
increase in total body fat, is an important risk
factor for the development of eating disorders,
namely loss of control during meals. Many
researchers view obesity as a result of pa-
thological behavioral reflex: they feel saturated
only when consuming the entire portion of food,
regardless of its size, while decreasing portions
from the usual to the required reduces the use of
excess calories per day for 16-29 % [8]. In a
study by L.A. Berner et al. [6] it was determined
that with an increase in 1 unit of VAT volume in
the abdomen, the risk of uncontrolled overeating
in the future increases by 53 % [6]. This study
emphasizes the close relationship between the
features of eating disorders and the percentage
of metabolic active VAT.

Conclusions

Thus, visceral fatty tissue is an active
endocrine organ that produces a number of
biologically active substances. With an increase
in the proportion of VAT, moderate inflammation
with a chronic systemic increase in the activity
of adipokines, which carry several immune or
metabolic functions associated with inflammatory
infiltration, is observed. A number of active
substances, the source of which is VAT, have a
peripheral, central and local influence on the
metabolism of glucose and lipids, liver glycolysis
processes, and the like.

Exactly VAT activity should be considered
among the main pathophysiological promising
factors of the development of obesity and its
potential metabolic cardiovascular or hepatic
complications.
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I'Jl. @aoeenxo, A.B. Huxugoposa
METABOJIUYECKAS POJIb BUCIHEPAIBHOM )KHPOBOW TKAHA U OCHOBHBIE METO/IbI
EE JUATHOCTHKHU HA COBPEMEHHOM 2TAIIE

[Ipencrapnen 0030p JIUTEPATYPHI, KACAIOMICHCS BOIPOCOB METAOOIUIECKOM POJIA BUCIICPATTBHOM K-
POBOM TKaHU M OCHOBHBIX METOJIOB €€ JUarHOCTUKHU. BucrepaibHas xKUpoBas TKaHb — aKTUBHBIN IHJI0-
KPHHHBIH OpraH, KOTOPBI CEKPETHPYET Psi OMOIOTHIECKH aKTHBHBIX BelIecTB. [Ipy yBemuueHnn J0Iu
BHCLIEPAJIbHOM )KUPOBOI TKaHU HAOIIOAAETCA YMEPEHHOE BOCHIAJIEHUE C XPOHUUECKUM CUCTEMHBIM ITOBBI-
IIeHNEeM aKTHBHOCTH aTUTIOKHHOB. [locnenHie oCcymecTBISIIOT HECKOIBKO IMMYHHBIX WIIA MeTa0oInIec-
KHX (DYHKIMH, CBS3aHHBIX C BOCHAIUTEIbHON HH(UNbTpanueil. Takue akTHBHBIE BELIECTBA, KAK JICTITUH,
aJUIOHEKTHUH, PE3UCTUH U T. I1., ICTOYHUKOM KOTOPBIX SIBIISIETCS BUCLIEpAJIbHAS KUPOBAs TKAHb, OKa3blBa-
0T NepudeprIecKoe, IEHTPATbHOE 1 MECTHOE BIMSHUE HA METa0O0IM3M TIIFOKO3bI M JIMIHJIOB, IIPOIECCHI
IVIMKOJIU3a B IIeYeHU U Ap. IMEHHO aKTUBHOCTb BUCLIEPAJIBHOM KUPOBOM TKaHU CIELYET paccMarpuBaTh
CpPEeAH ITIABHBIX MATO(U3HOIOTHUECKUX (PAKTOPOB PA3BUTHS OKUPEHHS U €T0 MOTCHI[HATIBHBIX METa00N!U-
YECKHUX CEPACUHO-COCYIUCTBIX U/MIIN NEUCHOUHBIX OCIIONKHEHHH.

Knwuegvle cnosa: sucyepanvhas #upoeds mkamb, XpOHUYECKoe CUCIMEMHOE 80CNALeHUe, UHCYIUHO-
pe3ucmenmHocmy, MemadoIuiecKue HapyuieHus.

MEJULIMHA CbOTOJHI 1 3ABTPA. 2019. Ne 1 (82)



TEPAMIA 41

I'JI. @aocenko, A.B. Hikihoposa
METABOJITYHA POJIb BICHIEPAJIBHOI ZKHPOBOI TKAHUHHU TA OCHOBHI METOJIA
i IIATHOCTUKH HA CYYACHOMY ETAIII

[Tonano omisiz JTiTEpaTypH, MO CTOCYETHLCS MTUTAHb META0OIIYHOT POJTi BiCIIEPATIbHOT dKHUPOBOT TKAHWHU
Ta OCHOBHHX METOJB 11 liarHOCTHKY. BicnepaibHa )kupoBa TKaHNHA — AKTHBHUM €HJOKPUHHUM OpraH, sIKuit
BUPOOIIS€ HU3KY 010JI0T1YHO aKTUBHUX Pe4OBHH. [IpH 301bIIEHH] YaCTKH BiCLIepaNbHOI )KUPOBOi TKAHUHU
CIOCTEPIraeThesl HOMipHE 3aMaICHHS 3 XPOHIYHUM CHCTEMHHM ITiIBUIIIEHHAM aKTUBHOCTI aAuIOKiHiB. Oc-
TaHHI1 311HICHIOIOTH KiNbKa IMyHHUX a00 MeTab0IiuHUX (PYHKIIiH, OB’ A3aHMX 13 3aMaJIBHOIO iH(IIBTpALTi€lO.
Taxi akTUBHI peUOBUHH, K JIEITHH, aIUTIOHEKTUH, PE3UCTHH TOIIO, [PKEPETIOM SIKHX € BicIlepalibHa XKUPO-
Ba TKaHWHA, CIIPABISAIOTH epu(pepruuHuii, HEHTPaIbHUN Ta JOKaJbHHUI BIUIMB HA META0O0Mi3M IJIFOKO3U i
JITITiB, IPOIIECH TIIIKOMI3Y B TIeviHIli Tomio. Came akTHBHICTB BiCIIepalIbHOT dKUPOBOT TKAHUHHU CJI1JT PO3IIIS-
JIATH cepejl TOJIOBHUX MaTO(i310JI0TIYHNX YNHHUKIB PO3BUTKY OKUPIHHS Ta HOTO MOTESHIIHHUX MeTab0JIid-
HUX CEPIIEBO-CYJAMHHNX Ta/a00 MeYiHKOBHX YCKIIaTHEHb.

Knrwwuogi cnosa: sicyepanvha sicuposa mrkanuna, XpoHiune cucmemue 3andaieHHs, iHCyniHope3uc-
MeHmHICMb, MemaboniuHi NOpyueHHs.
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