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Non-alcoholic fatty liver disease (NAFLD)
is a clinicopathological change characterized
by the accumulation of triglycerides in hepa-
tocytes and has frequently been associated
with obesity, type 2 diabetes mellitus (T2D),
hyperlipidemia, and insulin resistance (IR) [1].
NAFLD 1is strongly associated with hepatic
IR, inflammation and fibrosis. NAFLD is not
only associated with metabolic syndrome but
is also an independent risk factor for cardio-
vascular disease (CVD), with CVD accounting
for majority of deaths in patients with this di-
sease [2, 3]. The most important focus of the
NAFLD-related chronic diseases during the
last 10 years has involved chronic liver disease,

CVD and T2D; e. g., a recent meta-analysis
showed that NAFLD increased overall morta-
lity by 57 % mainly from liver-related and CVD
causes, and increased risk of incidents T2D
by approximately two fold [4.]. Dyslipidemia,
IR, increased production of proinflammatory
cytokines, low adiponectin, high PAI-1 levels,
hypertension, and hyperglycemia are main fac-
tors that lead to NAFLD, further aggravate the
course of NAFLD, and accelerate the progress
of atherosclerosis and the development of CVD
[6]. Collectively, all the above findings support
the notion that there is a causal, bi-directional
link between NAFLD and T2D [6]. It is well-
known that the balance between pro- and anti-
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inflammatory cytokines is fundamental in the
control of systemic and hepatic insulin action,
and as a consequence, in the development of
NAFLD [7]. Adipose tissue has been recog-
nized as an active endocrine organ and a main
energy store of the body [8].

Tumor necrosis factor-alpha (TNF-a) is an
proinflammatory cytokine and its expression
is hugely increased in the fat cells of obese hu-
man subjects and patients with IR. This cy-
tokine acts as the link between systemic in-
flammation, IR and obesity [9], which plays an
important role in the development of T2D.

However, there are reports about absence of
relationship between circulating TNF-a, obe-
sity and T2D [10].

The question remains about the role of pro-
inflammatory cytokines, in particular TNF-q,
in initiating and maintaining inflammation at
various stages of development of NAFLD, and
the data presented in the literature are few
and contradictory. Therefore, the purpose of
our work was to study the circulating levels of
TNF-a in patients with type 2 diabetes and to
determine the nature of vascular complications
in the presence and absence of NAFLD.

MATERIALS AND METHODS

The general population consisted of pa-
tients with T2D with long duration of the
disease against the background of metabolic
syndrome, with varying degrees of glycemic
control and hepatic homeostasis disorders, in
the absence of renal failure, in the age range
of 28 to 80 years. For the analysis, 146 people
were selected: 95 of them were type 2 diabe-
tics in the presence of NAFLD and 51 patients
with T2D without NAFLD. The data were col-
lected through a standard questionnaire. All
patients were interviewed regarding a full
medical history that included age, sex, occupa-
tion, duration of diabetes, mode and duration of
treatment, presence of any associated illness,
surgical history, personal history of smoking/
alcohol/drug abuse, dietary habit and family
history of diabetes. Controls (n=21) were indi-
viduals with no clinically significant abnormal
physical findings. None of the controls had any
personal history of diabetes at the time of blood
donation, which was ascertained with a ques-
tionnaire completed by each healthy volunteer.
All cases and controls signed an informed con-
sent for clinical and biochemical studies and

the protocols were approved by the institution-
al review board of SI «V. Danilevsky Institute
of Endocrine Pathology Problems of NAMS
of Ukraine». Cases and controls from study
were all Caucasoids and residents of Kharkiv
region (Ukraine). The cases were clinically
and biochemically confirmed as T2D. The
diagnosis NAFLD was verified in accordance
with the recommendations of the American
Gastroenterological Association (AGA) and
the American Association for the Study of liver
disease based on the clinical course of the di-
sease, lipid and carbohydrate metabolism, ac-
tivity of alaninaminotransferase (ALT), aspar-
tataminotransferase (AST), ratio ALT/AST and
sonographic examination [26]. Nutritional sta-
tus was assessed by measuring weight, height
and abdominal circumference using well estab-
lished techniques. Statistical analysis was per-
formed using parametric and nonparametric
methods. To compare the indices with normal
distribution Student’s t-test was used and for
comparison variables with abnormal distribu-
tion Mann-Whitney’s U-test was used. The data
are presented as mean + SEM.

RESULTS AND DISCUSSION

Compared to control subjects, T2D pa-
tients were characterized by a significant
(p<0,05-0,001) increase in body mass index
(BMI), increased levels of free fatty acids, tri-
glycerides (TG), TNF-a, insulin, HOMA-IR
indexes and decreased insulin sensitivity
(QUICKI). Patients with T2D and NAFLD
have a higher BMI (35.10+0.77 kg/m?) than
type 2 diabetic patients without NAFLD

(32.13+0.82 kg/m?) (p<0.001). The waist-to-
hip ratio (WHR) among patients with T2D and
NAFLD (0.99+0.01) is higher (p<0.05), than
among patients with T2D without NAFLD
(0.96+0.01). In diabetic patients, an increase
in the HOMA-IR index was verified in the pre-
sence of NAFLD (9.86+1.44) compared to the
group of patients with T2D, uncomplicated
NAFLD (6.65+0.62), (p<0.05). The increase
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in the indexes detected during the examination
of the patients proves the presence of NAFLD-
related pathogenic factors that adversely af-
fects tissue sensitivity to insulin. In patients
with T2D and NAFLD in comparison with non-
NAFLD patients with T2D, features of dysli-
pidemia with a significant increase in TG con-
tent (3.96+0.57 mmol/l vs. 2.22+0.15 mmol/I)
were established (p<0.05). It was found that
the average level of TNF-a in patients with T2D
was 3-fold higher as compared to the control
group (5.47+3.44 pg/ml, p<0.05). Stratification
of the diabetic population on the base of the
presence/absence of NAFLD shown a more pro-
nounced increase in circulating levels of TNF-a
in the presence of NAFLD (20.36+4.81 pg/ml
vs 10.05+1.62 pg/ml, p<0.05) which substan-
tiates this parameter utility for further applica-
tions as a diagnostic marker for the aforemen-
tioned complication.

It was found that the level of TNF-a in this
cohort of patients (in the presence of NAFLD)
was associated with body weight. Thus, in the
group with elevated BMI (26—29 kg/m?) TNF-a
level was (17.98+5.34) pg/ml, while in the group
with BMI >30 it was (33.58+5.90) pg/ml
((5.47+3.44) pg/ml in the control group, p<0.05).
It is known that with the development of obe-
sity there is not only an increase in the size
and number of adipocytes (hypertrophic/hyper-
plastic expansion of adipose tissue), but also
a change in their functional activity, which pro-
motes the development of clinical and metabolic
changes associated with obesity. The increase
in the severity of IR in patients with T2D com-
plicated by NAFLD, is accompanied by an in-
crease in the activity of the pro-inflammato-
ry link of the cytokines presented by TNF-a,
which can be considered as a trigger of the com-
plication. Despite a fairly large number of stu-
dies of the NAFLD development mechanisms,
there is no clear idea of the inflammatory cy-
tokine dependence on the NAFLD stage. Thus,
the study of the TNF-a role in the pathogenesis
and progression of NAFLD represents an un-
doubted interest.

It is known that IR and arterial hyper-
tension are two interrelated events that lead
to atherosclerotic vascular damage. Hyper-
insulinemia is pathogenically associated with
the arterial hypertension development, because

high levels of insulin increase the activity of
the sympathetic nervous system, thereby in-
creasing cardiac output and peripheral vascu-
lar resistance. Hyperinsulinemia stimulates
the proliferation of the vascular smooth muscle
cells, which leads to an increase in vascular
rigidity, as well as stimulates the activity of
the renin-angiotensin system, increases endo-
thelin production [11]. It is believed that high-
er levels of systolic and diastolic blood pres-
sure are recorded in patients with NAFLD,
but we did not find a statistically significant
difference between groups in the presence
and absence of NAFLD (systolic pressure
(142.20+3.84) mm Hg, diastolic pressure
(92.30+3.24) mm Hg for NAFLD vs. systolic
pressure (142.86+1.86) mm Hg, diastolic pres-
sure (87.17+2.86) mm Hg for non-NAFLD,
p>0.05). In our study, the presence of arteri-
al hypertension (AG) was found in more than
half of obese patients. Hypertension was also
significantly more common in the group of pa-
tients with NAFLD (76.56 % vs. 64.71 % in the
absence of NAFLD), but the statistical signifi-
cance of this difference was not proved, per-
haps due to the small sample size.

Many studies have shown the relationship
between NAFLD and hyperlipidemia. We found
significant differences (p<0.01 — p<0.001) in
TG and the other dyslipidemia parameter levels
between patients with and without NAFLD.
Thus, in 85.19 % of patients with T2D, in the
presence of NAFLD there was an increase in
the level of total cholesterol, 62.22 % — LDL
cholesterol, 61.81 % — level of triglycerides,
and in 100 % of patients was revealed decrease
in HDL cholesterol. At the same time, only in
29.41 % of patients with T2D without NAFLD
there was an increase in the level of total cho-
lesterol, 17.64 % — LDL cholesterol, 41.17 % —
level of triglycerides, and in 47.05 % of patients
was reduced HDL cholesterol. Accordingly, our
data indicate a significantly enhanced risk of
cardiovascular complications in the examined
diabetic patients with NAFLD.

In several recent studies there was a high
risk of coronary heart disease (CHD) in pa-
tients with NAFLD. In our study, 67.37 % of
patients with T2D were diagnosed with CHD.
It was found that coronary artery disease was
observed in 63.2 % of patients with NAFLD
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and in 68.6 % of patients who had no concomi-
tant liver disease (p>0.05). Our data do not
coincide with the results of a study conducted
by Wong V. W. et al. (2011), wherein, particu-
larly, the clinical implications of coronary an-
giography in patients with NAFLD were ana-
lyzed; the endpoint combines cardiovascular
mortality, nonfatal myocardial infarction and
the need for coronary intervention. There were
612 patients participated in the Wong’s study,
356 (58.2 %) patients had ultrasound signs of
NAFLD, 318 (562.0 %) participants had eleva-
tion of ALT, and 465 (76.0 %) patients had CHD
(the CHD was observed in 84.6 % of NAFLD
patients and in 64.1 % non-NAFLD patients,
p<0.001). Having made an amendment to the
demographic indicators, the authors estab-
lished a direct relationship between the pre-
sence of NAFLD and the development of coro-
nary heart disease, elevation of ALT and the
formation of coronary artery disease. Having
analyzed the obtained data, the authors of the
study concluded that the presence of NAFLD
can provoke the development of coronary ar-
tery disease. However, according to the au-
thors, «fatty liver» cannot «predict» CHD and
mortality in patients with established coronary
artery disease [12]. On the other hand, experi-
mental date with respect to the myocardium
morphology of young animals with the alimen-
tary obesity model indicated the development of
circulatory disorders (plethora and thrombosis
of vessels, diapedesis hemorrhages, myocardial
hypertrophy, interstitial and perivascular ede-
ma, focal cardiosclerosis), which results in the
fatty myocardial dystrophy [13]. Explanation
the reasons for the discrepancy between our
research data and Wong’s ones may consist of
the fact that a genetically different contingent
of patients was examined. It is known that
NAFLD can be a risk factor for the develop-
ment of T2D and cardiovascular disease. It has
been shown by Gastaldelli A. et al. (2009) that
NAFLD increases the risk of CHD occurrence
irrespective of other predictors and manifesta-
tions of metabolic syndrome. [14]. Our study
included patients who already had T2D in the
presence and absence of NAFLD, while the
work of foreign authors was a prospective study
involving patients with NAFLD and without
liver disease who had undergone coronary an-

giography. Consequently, differences in the fre-
quency of CHD in patients are also associated
with long-term T2D in our cohort of patients,
but, as we know, T2D is a lesion of the macro-
and microvasculature. Pathogenic mechanisms
of close relationship between T2D and coronary
artery disease, which predetermine the early
development and aggressive course of coronary
atherosclerosis, are still not completely clear
and actively studied. Among them a significant
role is given to oxidative stress. As it is known,
hyperglycemia in uncontrolled diabetes is the
cause of metabolic dysfunction, auto-oxidation
of glucose, non-enzymatic glycosylation of pro-
teins, and activation of glucose metabolism
through the polyol pathway with an increase in
the manifestation of oxidative stress [15].

Thus, the main explanation for the same
incidence of coronary artery disease in pa-
tients with T2D in the presence and absence of
NAFLD is the independent contribution of T2D
to the overall risk of CVD.

The participation of cytokines including
TNF-a and endothelial dysfunction in the
progression of vascular pathology has been
established. At the same time, TNF-a is not
sufficiently defined in the formation of cardio-
vascular risk under T2D in combination with
NAFLD. The obtained results indicate that
the proinflammatory cytokine TNF-a can be
considered as a marker of cardiovascular risk,
since the level of this cytokine is increased in
patients with hypertension and high body mass
and abdominal obesity [16—18]. It is possible
that cytokines can play a key role in the pro-
gression of NAFLD, since TNF-a and other cy-
tokines cause not only damage of hepatocytes,
but also the development and progression of IR
and endothelial dysfunction. It is known that
TNF-a activates the nuclear transcription fac-
tor kappa B (NF-kB) in adipocytes and hepa-
tocytes, which leads to increased phosphoryla-
tion of the type I insulin receptor, a violation
of insulin binding to the receptor, a decrease
in the activity of glutathionetransferase 4 and
phosphoinositol-3-kinase and, thus, to reduce
the uptake and utilization of glucose by cells,
the elevation of hyperglycemia and the deve-
lopment of IR and oxidative stress. The activa-
tion of NF-kB also stimulates the production
of inducible NO-synthase, contributing to the
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Table 1

Circulatory levels of TNF-a in patients with type 2 diabetes,
complicated with nonalcoholic fatty liver disease, stratified in the presence (+)
and absence (-) of macro-/microvascular complications

The nature

TNF-a level, pg/ml

of the complication _
Ischemic heart disease 27.68 £ 7.93 18.97+3.13
Hypertension 16.81 + 2.40 16.92 + 3.62
Retinopathy 1742+ 2.13 20.06 + 18.07
Neuropathy 17.08 £ 2.32 17.71 £ 4.07

development of inflammatory reaction in the
vascular wall, adhesion of the monocytes to the
endothelium and the entire cascade of oxidative
stress. Under the influence of TNF-a, smooth
muscle and endothelial cells of blood vessels in-
crease the production of monocyte chemotaxis
protein 1, which plays an important role in
the development of microcirculatory disorders.
TNF-a also promotes expression and synthesis
of the Bcl-2 protein that activates hepatocyte
apoptosis [19-21].

However, studies on the contribution of
TNF-a to the development of cardiovascu-
lar complications in patients with T2D and
NAFLD are ambiguous. Stratification of the
diabetic patients in the presence and absence of
vascular complications shown a significant in-
crease (p<0.05) in circulatory levels of TNF-a
compared to control subjects in both subgroups
of patients, with greater emphasis on its se-
verity in association with clinically manifested
macroangiopathies-CVD and hypertension in
the presence of NAFLD (see Table 1, Table 2).

An analysis of the TNF-a level in T2D pa-
tients with and without NAFLD, as well as in

the presence and absence of vascular compli-
cations was demonstrated significant changes.
Thus, in patients with NAFLD and CVD the
mean TNF-a level was grater, than in the pa-
tients with T2D without NAFLD, but in the
presence of CVD (p<0.05, see Table 1, 2). It
was found the difference between TNF-a le-
vels in non-NAFLD diabetic patients with
different types of vascular complications
(p<0.05 — p<0.02). There were almost 2-fold
higher TNF-a levels in patients with T2D
and NAFLD regardless of vascular complica-
tion type (p <0.05, see Table 1). In general, the
group of patients without the liver disease had
lower levels of TNF-a, but the lowest levels of
TNF-a were noted in patients with T2D with-
out the liver or vascular complications (p <0.05,
see Table 2).

Thus, the absence of significant differences
in the concentration of circulating proteins at
the background of macro/microvascular com-
plications with IR and NAFLD confirms the
leading influence of IR and dysglycemia on the
above parameters of the chronic inflammatory
process in patients with T2D complicated by

Table 2

Circulatory levels of TNF-a in patients with type 2 diabetes,
without nonalcoholic fatty liver disease, stratified in the presence (+)
and absence (-) of macro-/microvascular complications

The nature

TNF-a level, pg/ml

of the complication _
Ischemic heart disease 10.88 +1.89 6.99 + 2.92
Hypertension 10.92 + 1.76 3.54 + 2.54*
Retinopathy 10.93 + 1.76 3.46 + 2.56*
Neuropathy 10.31 +1.82 7.74 £ 3.39

Note:

*

p<0.02 compared to the patients with vascular complications.
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NAFLD. Our data suggest the presence of ad-
ditional factors that modulate the total TNF-a
level in patients with T2D and NAFLD against
the background of vascular complications. In
the examined patients with T2D and NAFLD,
a significant increase in TNF-a level was de-
tected, regardless of the presence of concomi-
tant vascular disease, which may be indicative
of the predominant effect of IR and dysglyce-
mia on the above-mentioned parameters of the
chronic inflammatory process.

Recently published data on the develop-
ment of cardiovascular disease form the view
that most new biomarkers do not improve the
likelihood of predicting the risk of its develop-

ment when included in a model that is based
on traditional risk factors [22]. At the same
time, we suggest, that the found associations of
such new biomarker as TNF-a level, along with
other metabolic markers (e. g., BMI), and the
risk of NAFLD development not only help us
to understand their role in the pathogenesis of
the disease, but also substantiate prospects of
their use in the preventive therapy. We agree
with statement, that diabetes and NAFLD
are reciprocal risk factors and when they are
occur together, an increasing body of data
demonstrates that diabetes is more difficult
to manage and that NAFLD is more likely to
progress [23].

CONCLUSION

Non-alcoholic fatty liver disease is closely
associated with hormonal and metabolic risk
factors and markers of cardiovascular disease
and type 2 diabetes and may increase the risk
of development and progression of cardiovascu-
lar complications.

Stratification of the diabetic population on
the base of the presence/absence of NAFLD
shown a more pronounced increase in circulat-

ing levels of TNF-a in the presence of NAFLD,

which substantiates this parameter utility for
further applications as a diagnostic marker.

There was no significant differences in the
TNF-a levels in T2D patients with NAFLD re-
gardless macro/microvascular complications,
which confirms the leading influence of hepatic
insulin resistance and a possible presence of
additional factors, that modulate the general
level of this proinflammatory cytokine.
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The relationship between non-alcoholic fatty liver disease (NAFLD) and risk factors for vascular disorders
and type 2 diabetes mellitus (T2D) remains the subject of discussion. Therefore, the purpose of our work was
to determine the circulatory levels of tumor necrosis factor-alpha (TNF-a) in patients with T2D and to deter-
mine the nature of the effect of vascular complications in the presence and absence of NAFLD on this indicator.
146 patients with T2D aged from 28 to 80 years old (68 men / 78 women) were examined, with varying degrees
of glycemic control and overweight, without renal insufficiency. 95 surveyed people had NAFLD. 21 practi-
cally healthy persons were studied as controls. Compared to controls, patients with T2D at the background of
impaired glucose homeostasis were characterized by a marked increase in body mass index (BMI), increased
levels of free fatty acids, triglycerides (TG), TNF-a, basal insulin, HOMA-IR indices, and decreased insulin
sensitivity. It was found that the average level of TNF-a in patients with T2D (17.88+3.42 pg/ml) was 3-fold
higher than in the control group — 5.47+3.44 pg/ml (p <0.05). Patients with T2D with NAFLD have a greater
BMI (35.10+0.77 kg/m?) than T2D patients without NAFLD (32.13+0.82 kg/m?, p<0.001). Stratification of
the diabetic population on the base of the presence/absence of NAFLD shown a more pronounced increase in
circulating levels of TNF-a in the presence of NAFLD (20.36+4.81 pg/ml vs 10.05+1.62 pg/ml, p<0.05), which
substantiates this parameter utility for further applications as a diagnostic marker. It was found the diffe-
rence between TNF-a levels in non-NAFLD diabetic patients with different types of vascular complications
(p<0.05—-p<0.02). There were almost 2-fold higher TNF-a levels in patients with T2D and NAFLD regardless
of vascular complication type (p <0.05). In general, the group of patients without the liver disease had lower le-
vels of TNF-a, but the lowest levels of TNF-a were noted in patients with T2D without the liver or vascular com-
plications (p <0.05). There was no significant differences in the TNF-a levels in T2D patients with NAFLD re-
gardless macro/microvascular complications, which confirms the leading influence of hepatic insulin resistance
and a possible presence of additional factors, that modulate the general level of this proinflammatory cytokine.

Key words: type 2 diabetes mellitus, non-alcoholic fatty liver disease, tumor necrosis factor-alpha, vas-
cular complications.
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Bzaemosp’sizox Heankorosbuol skupool xBopobu meuinku (HAWKXII) 3 darxropamu pusury cyaumHHOL
maroJiorii Ta mykposoro miabery (IIJI) 2 Tuny sanumnraerbca mpeamerom auckyciit. Tomy meTo HaMIol po-
0oTu OyJI0 BUBHAUEHHS IIUPKYJIITOPHUX PIBHIB darTopy Hekpody nyxiuH aabda (TNF-a) y xBopux ma I1J]
2 THUIIYy Ta BCTAHOBJIEHHS XapaKTepy BIJIMBY CyIMHHUX yCKJIATHEHDb 3a HasgBHocTl Ta BigcyTHocTi HAMKXII
Ha 1ei mokasuuk. Oocreskeno 146 mamieuTis 3 I[J[ 2 Tumy Bikom Bijg 28 mo 80 pokis (68 wosoBiku / 78 sKiH-
KH), 3 PI3HUM CTYIIEHEeM IJIIKEeMIYHOI'0 KOHTPOJIIO Ta HAJJIHUIIKOBOI MacH Tijia, 0€3 HUPKOBOI HEJ0CTATHOCTI.
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Kniniuna endokpurosioeisa

95 obcresxenux masu HAMKXIL. 21 npakTrdHO 310pOBY JIIOIUHY PO3TVISAAHN B AKOCTI KOHTPoJI0. [lopiBHSIHO
1o KOHTPOoJII0 xBopl Ha I[J] 2 Tumy 3a yMOB HOPYIIEHOTO TJIIOKO3HOI'0 TOMEOCTAa3y XapaKTepuayBaJIuCs BU-
pasHuM migBuinenHam iHgexcy macu Tiga (IMT), spocranHEsaM pPiBHIB BIIPHHUX KHPHUX KHUCJIOT, TPUTJIIIE-
puznis (TT'), TNF-q, incyminy marme, ingexcis HOMA-IR ta sHukeHHs 4y TJInBOCTI 10 iHCyJiny. Bussieno,
mo cepenuiyi pieeab TNF-a y xBopux ma IIJ[ 2 tuny (17,88+3,42 nr/mi) B 3 pasu BUINHMA, HIK y I'PYIIL
KOHTPOII0 — 5,47+ 3,44 nr/ma (p<0,05). Xeopi ma I[J] 2 Tuny 3a svassrocti HAWKXII marors Ginsmmuit IMT
(35,10+0,77 xr/m?, p<0,001), mix xBopi mHa IIJI 2 tumny 6es maasmocti HAWKXII (32,13+0,82 wr/m?).
Crparudikaiisa giaberuuynoro 3arauy 3a HassHocTi/BimcyTHocTi HAMWXII 3acBimuniia 6iiabin BUpasHe IIij-
puienua nupryaaTopaux piBHiB TNF-a 3a HAMKXII (20,36 +4,81 r/mut mporu 10,05+ 1,62 rr/mir, p<0,05),
10 OOIPYHTOBYE JIOIIJIBHICTD BUKOPUCTAHHS I[HOT'0 MOKA3HWKA JJIS MOJAJIBIIOr0 3aCTOCYBAHHS B SIKOCTL
IIarHOCTHYHOTO IIapaMeTpPy BHUINEO3HAUYEHOI'0 yCKJIATHEeHHs. BuasieHo posbiskuocTi Misk piBHaMmu TNF-a
y HAIleHTIB 13 I[yKPOBUM AiabeToM, sSKl He MaJii IeYIHKOBOIO YPAsKeHHs, 3 PIBHUMHU TUIIAMH CYIUHHUX
yeraamgaensb (p<0,05 — p<0,02). Beranosieno, o narmientu 3 [1J] 2 tuny 3a HAMKXII y mopiBuaHHI 10 Tpy-
nu 0e3 MeYiHKOBOIO ypaskeHHs MaJin Maibske B 2 pasu Bumil piail TNF-a HesamesxHO Big TUIY CyIUHHOTO
yernagaeHHd (p<0,05). Haamaxuai pisuai TNF-a Bigmiveni y xsopux Ha L[] 2 Tuny 6e3 cymryTHBOI IaTOJIO-
rii (p<0,05). BigcyTHicTh JOCTOBIPHOI'0 BIJIMBY CYJAWHHUX YCKJIAIHEHDb HA KOHIIEHTPAI[IIO I[UPKYJIIOIYOr0
TNF-a 3a ymoB HAWXII 3acBiguye npoBiHUY BIJIUB HEeYiHKOBOI 1HCYJIIHOPE3UCTEHTHOCT] Ta MOKJIUBY Ha-
SIBHICTB JIOJIATKOBUX (PAKTOPIB, TK1 MOYJIOIOTH 3aTAJIbHUIN PIBEHDb JJAHOT0 IPO3anaIbHOr0 ITUTOKIHY.

KiaoduoBi cnoBa: mykpoBuii miaber 2 TUILY, HEAJIKOTOJIbHA KU POBA XBOPo0a IMeUiHKN, PaKTOp HEKPO3y
MyXJIUH ajabda, CyTUHHI YCKIaJHeHH.
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Bsaumocesasp mHeasmkorosbuol skuposBoir 6osesuu mevenu (HAWBII) ¢ dakropamu pucka cocymucrToin
narosioruu u caxapuoro quabera (CJl) 2 Tuma ocraercsa mpeamerom auckyccuii. [loaTomy 1enbio Hanreir pado-
THI OBLJIO OIIpeJIeJIeHre ITUPKYJIATOPHBIX YPOBHEH hakTopa Hekposa onyxosu anbda (TNF-a) y 6onpubix CJ]
2 THUIIA ¥ YCTAHOBJIEHYE XapaKTepa BIUSHUS COCYTUCTHIX O0CJIOMKHEeHUH Tpu Hauuuu u orcyrcTsuu HAMBIIT
Ha aToT mokaaareisb. O6cmemoBano 146 mamuenTtos ¢ CII 2 Tuma B Bo3pacte or 28 mo 80 Jser (68 mysxumn /
78 sKEHIINH), C PA3HOM CTEIleHbI0 ININKEeMUYECKOr0 KOHTPOJISI M N30BITOYHOM MacChl Teja, 0e3 II0UYedHON He-
mocrarounoctu. 95 obcaemopanubix umean HAJKBIL. 21 mpaxkTtudecku 3I0pOoBOr0 4YeIOBeKa MCCIIENOBAJIK
B KauecTBe KOHTpOJs. [lo cpaBHenwuo ¢ KouTposeMm Oonbuble CJ] 2 TIra ¢ HApyIIIeHHBIM IJIIOKO3HBIM I'OMe-
0CTa30M XapaKTepU30BAJIUCh BHIPAKEHHBIM MOBBIIIIeHneM mHaerca maccel Tesna (MIMT), poctom ypoBHei
cBoOoaHBIX KUPHBIX KucoT, TpurauiepuoB (TT'), TNF-a, uacynuna maromaxk, nagexcoB HOMA-IR u cuu-
SKeHUeM YYBCTBUTEJIBHOCTH K MHCYJIHHY. BeisiBieHo, uto cpenuuit yposenb TNF-a y 6osbubix CJI 2 Tuna
(17,88+3,42 nr/mu1) B 3 pasa BbIllle, YeM B Ipylmne KOHTpoJsia — 5,47+3,44 uar/mia (p<0,05). Boasasie CJ]
2 tunia nipu Hasmuyuu HAMKBII umeror 6onpmuit UMT (35,10+0,77 kr/m?), yem 6oapable CJl 2 Tuna 6es Ha-
anunss HAWHBII (32,13+0,82 xkr/m?, p<0,001). Crparuduranusa namueato ¢ CI] 2 tuma mo mammumo/oT-
cyrcereuo HAMBII nmokazasia 6osiee oTueTsinBoe MOBKINIeHYE TUPKYIATOPHBIX ypoBHeidl TNF-a mpu HAMKBIIT
(20,36 +4,81 ur/mu nporus 10,05+ 1,62 mr/mi, p<0,05), 4To 060CHOBBIBAET 11€JIECO00PA3HOCTD UCIOJIb30BAHU S
AHHOTO IIOKA3aTesis B KAYeCTBe JUATHOCTHYECKOT0 ITapaMeTpa BBHINIEYKA3aHHOTO OCJIOMKHEeHUs. Beiao 006-
HapyskeHo pasymuue Mexay ypoHaMu TNF-a y nuaberndecknx namuenTos 6es HAKBII ¢ pasnuuabiMu
TUIIAMU COCYUCTHIX ocsoskHeHui (p<0,05 — p<0,02). Yeranosieno, yro nmaruents: ¢ CJI 2 Tumra u HAMKBII
110 CPaBHEHUIO C TPYIIION 6e3 MmopaskeHus IIeYeHd UMeJIH ITouTH B 2 pasa GoJsbiinne ypoBHu TNF-a HesaBu-
cuMo or Tuna cocygucroro ociaoxkuenusa (p<0,05). Camere Huskue ypoBuu TNF-a ormeuensr y 6onbabix CJI
2 tuma 6e3 comyrcrByomei marosoruu (p<0,05). OTcyTcTBHE TOCTOBEPHOTO BIUAHUS COCYIUCTBIX OCJIOIK-
HeHU# Ha KoHIeHTpanuio nupkyaupyomero TNF-a npu wannuynun HAMKBII ceumeresbcTByeT 0 BeayIei
POJIH TIEYeHOUYHON WHCYJIUHOPE3UCTEHTHOCTH M BO3MOKHOM HAJIMYUH JOIMOJHUTEIBHBIX PaAKTOPOB, KOTOPHIE
MOAYJIHUPYIOT OOIUY YPOBEHB JAHHOTO IIPOBOCIATIUTEIBHOTO ITUTOKUHA.

Knmouesrie cimoBa: caxapublil quabeT 2 THIA, HEAJKOroJbHASA MKUPOBAS 00JIE3HD IEeYEeHU, (PAKTOP
HEKPO03a OMyX0JIu aJibda, COCYAUCTHIE OCJIOKHEHUS.
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