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Introduction. Today, non-alcoholic fatty liver disease
(NAFLD) is becoming more widespread worldwide [1].
NAFLD is diagnosed in almost half of the adult popula-
tion, 25-30% of whom are at risk to progress to non-
alcoholic steatohepatitis. Among the most important
factors influencing the prognosis of NAFLD, tactics and
effectiveness of treatment is the progression rate of fi-
brotic liver transformation [2]. According to recent stud-
ies, the prevalence of liver fibrosis in the world ranges
from 6.9% to 19.0% [3]. Nowadays numerous research-
es are conducted that study the immune system role
in the diseases of digestive organs, in particular a close
connection has been established between disorders in
the immune status and pathology developments in the
hepatobiliary system [4,5,6]. It has been proved that
the immune system can be suppressed as a result of
the organism’s intoxication caused by various reasons:
toxins of microorganisms which cause the inflamma-
tory process, toxic effect of antibacterial drugs used for
the treatment [7]. In addition, it has been shown that
these are cytokines that provide intercellular interac-
tion in the immune system, communicate between the
immune, endocrine, nervous and other systems, ensure
their involvement in the organization and regulation of
defence responses [8,9]. The content of serum pro- and
anti-inflammatory cytokines shows not only the active-
ness of generalized inflammatory process, but also the
effectiveness of treatment, predicts the course of the
disease, the development of its complications [10].

Increasing TNF-a levels for a long time is known to
inhibit the activity of type 1 T-helper cells and conse-
quently the cellularimmune response. On the one hand,
TNF-a is necessary for the proliferation of hepatocytes
and prevention of their apoptosis during liver regenera-
tion, on the other, it is a mediator of hepatotoxicity dur-
ing bacterial, viral and toxic stresses. In addition, the de-
gree of increase in serum TNF-a content correlates with
the morbidity [11].

Recent publications have shown that the level of
IL-6 in serum is directly proportional to their concentra-
tion in the liver, indicating the grade of its inflammation
[12,13]. In addition, isolated inflammatory cytokines
from hepatocytes activate stellate cells [14].

Currently, scientists worldwide are conducting clini-
cal validation of various elastographic methods to de-
termine the stage of liver fibrosis. The study performed
by Wong and co-authors [3] demonstrates the high ac-
curacy of the shear wave elastography (SWE) method
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for the diagnosis of fibrosis and cirrhosis in patients with
NAFLD, that being the case when stiffness is not affected
by liver steatosis, necrosis, inflammation, or body mass
index. However so far not sufficient attention has been
paid in modern publications to highlighting the correla-
tion between SWE and immunological status in patients
with NAFLD.

Thus, the mechanisms underlying the development
of NAFLD-induced structural changes in the liver still
need clarification, and therefore the question of the role
of the immune status in enhancing fibrotic processes re-
mains topical.

Purpose of the investigation: to determine the spe-
cial features of immunological status changes in patients
with NAFLD depending on their stage of fibrosis.

Object and methods of investigation. The research
involved 101 patients with NAFLD who were undergoing
treatment at the Department of Liver and Pancreatic Dis-
eases of «The Institute of Gastroenterology of NAMSU
(National Academy of Medical Sciences of Ukraine)».
Among the surveyed there were 32 men (31.7%) and 69
women (68.3%), the average age was (48.4+2.9) years.
The control group included 30 apparantly healthy in-
dividuals. All the patients agreed to participate in the
study. The materials submitted for publication do not
violate the provisions of bioethics.

The diagnosis was verified on the basis of a thor-
ough analysis of complaints, medical history, serological
methods, ultrasound results, shear wave elastometry,
liver steatometry and morphological studies, in accor-
dance with the recommendations of international con-
sensus.

Shear-wave elastography was performed on a Sone-
us P7 apparatus (Ukraine, Switzerland) with a 2-5 MHz
convex sensor at a depth of 10-50 mm from the capsule.
Then from these measurements the average values that
characterized the liver stiffness in kilopascals (kPa) were
determined. Ferraioli G threshold values were used to
assess the fibrosis stage: FO — stage 1 up to 6.5 kPa; F 2
stage — up to 7.1 kPa; F 3 stage — up to 8.7 kPa; F 4 stage
— 10,4 or more on the METAVIR scale. In addition, the
same apparatus was used to measure the ultrasound at-
tenuation coefficient in dB/cm — a method of quantita-
tive assessment of the liver steatosis degree.

The subpopulation composition of lymphocytes was
determined using the monoclonal antibodies of the
firm «Sorbent TM» to molecules CD3, CD19, CD4, CDS,
CD16. The mononuclear cells were isolated from the
peripheral venous blood of patients in a density gradi-
ent of 1,077 g/cm. The immune status assessment was
performed according to the guidelenes of R.V. Petrov
(1992).

Circulating immune complexes (CICs) were deter-
mined by the method of V. Haskov (1977). During the
investigation, sets of reagents of the company «Vector-
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BEST» were used to measure the
amount of TNF-a, IL-6, IL-10 and | % 40 35 38
those of the company «DRG» Germa- 35 — 7
ny — to measure insulin in the blood 30 28 d
serum. The enzyme-linked immuno- 25 % 20
sorbent assay was performed using 20 % 17 18
a «Stat Fax 303 Plus» analyzer (USA). s / 14 7
The insulin resistance score was 10 % % ‘
estimated using the HOMA-IR index, % / :
which was calculated with the for- . % % :
mula:
HOMA-IR = fasting plasma glu- CD 3+ CD 4+ CD 19+ CD 8+
cose (mmol/l) times fasting serum FINAFLD 7 cofitiol
insulin (mU/ml) devided by 22.5.

Statistical processing of the
results was performed using the
software package «STATISTICA 6.1» (serial number —
AGAR909 E415822FA). The median (Me), the lower
(Q1), and the upper (Q2) quartiles were used to de-
scribe the data. The comparisons were performed using
the non-parametric Mann-Whitney test. The statisti-
cal significance was assessed at no less than 95.0% (p
<0.05). The degree of correlation between the variables
was estimated using the Spearman's rank correlation
coefficients (r).

Research results. While analyzing the immunologi-
cal indicators in patients with NAFLD it was found that
the level of lymphocytes was increased in 38.6% of cases
(fig. 1). In 68.3% of patients a reduced relative content
of CD3+ lymphocytes was detected. Given that cellular
immunity is provided by sensitized T-lymphocytes, and
in patients the content of T-cells is significantly reduced,
we can assume that their immune response is of a de-
pressive character.

In 61.4% of patients a significant decrease in the T-
helper subpopulation was observed. It should be noted
that the median of relative content in CD4+ lympho-
cytes decreased significantly by 1.3 times (p <0.05) as
compared to the control group.

In 59.4% of patients with NAFLD, the CIC level was
significantly increased (p <0.05) as compared to the con-
trol level.

According to SWE results, a moderate fibrosis was
diagnosed in 52 (51.5%) patients with NAFLD, while 13
(12.9%) patients were diagnosed with marked fibrosis
(fig. 2).

Patients with marked fibrosis

Figure 1 — Indicators of immune status in patients with NAFLD.
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Figure 2 — Distribution of patients with NAFLD according to SWE
results.

to the group of patients with moderate fibrosis (56.8%
of cases).

In the analysis of carbohydrate metabolism, a sig-
nificant increase in insulin level by 1.5 times (p <0.05)
was observed in patients with NAFLD as compared to
the control group (table 2). The highest median values
of insulin were observed in patients with severe fibrosis,
as evidenced by the correlation between this index and
liver stiffness according to SWE data (r = 0.42, p <0.05).

In addition, a significant increase in glucose levels
of 1.5 times (p <0.05) and 1.3 times (p <0.05) has been
observed in NAFLD patients with marked and moderate
fibrosis respectively, as compared to the control group
levels.

The HOMA-IR values in patients with NAFLD were
above 3.0 and were significantly different from those
in the control group. These changes were more pro-
nounced in patients with marked fibrosis (p <0.05).

Table 1 - Indicators of immune status in patients with NAFLD depend-
ing on the severity of fibrotic liver transformation, Me (Q1, Q2)

ShOV\.IEd a significant increase in the . Moderate fibrosis Marked fibrosis Control group
relative content of CD19+ lympho- Indicator (n=88) (n=13) (n=30)
cytes of 1.6 times (p <0.05) and of ¢ cytes 10°c/|| 6,0(5,0;7,2) 6,0 (5,3; 6,7) 5,3 (4,2; 615)
1.4 times (p <0.05) in patients with Iy rohocytes %| 35,0 (30,0;39,8)* | 31,0(23,538,0)* | 28(25; 33)
moderate fibrosis respectively, as 10%¢/1| 2,2 (1,6; 2,5)* 1,9 (1,7; 2,4)* 1,59 (1,32; 1,81)
compared with its level in the control |T- lymphocytes (CD3+) %| 45,0 (41,0; 50,0)* | 43,0 (40,0; 45,5)* 51 (47; 54)
group (table 1). In addition, patients 10°/I| 0,90 (0,80; 1,2) 0,90 (0,70; 1,4) 0,75 (0,57, 0,)
with mared s v aenceney [T VT 008 BT | Ba nar | B,
to a higher impairment level of T-cell < ; = = ; = . 2

; g‘t i P ificant d - | T-cytotox. (CD8+) %| 20,0(16,0;24,0) | 20,4 (15,0; 26,0) 18 (15,5; 21)
Immunity: a significant decrease in 10°%¢/1| 0,42 (0,32;0,52)* | 0,34(0,30;0,70) | 0,28(0,24;0,37)
the level of CD3+ cells and the per- [gymohocytes (CD19+) %| 16,0 (14,5 23,0) | 22,4 (16,5 27,0 # | 14 (12;17)
centage of CD4+ lymphocytes was 10°/1| 0,40(0,31;0,52)* | 0,50(0,31;0,60)* | 0,24 (0,2;0,31)
determined in 69.2% of cases, an in- | T-killers (CD16+) %| 15,9 (11,5;20,0)* | 16,8 (9,1; 18,0)* 20 (14; 24)
crease in the content of CD8+ cells in 10°%/I| 0,30 (0,19; 0,46) 0,31(0,19; 0,41) 0,3 (0,2;0,42)
38.5% of cases. There was also reg- (cD4+/CD8+ 1,5(1,3; 1,9)* 1,4 (1,15; 2,0)* 1,8 (1,65; 2,17)
istered a 1.5-fold increased serum |[cic a.u.| 4,9(3,4;69)* 5,5 (2,9; 7,1)* 3,3 (2,15; 4,7)

level of CIC in patients with marked
fibrosis (76.9% of cases) as compared

Notes: 1. * — p <0.05 compared to the control group; 2. # — p <0.05 compared with moderate

fibrosis.
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Table 2 - Indicators of carbohydrate metabolism in patients with
NAFLD, Me (Q1, Q2)

Notes: 1. * — p <0.05 compared to the control group;2. # — p <0.05 compared to the group of

patients with early fibrosis.

Table 3 — The level of pro- and anti-inflammatory cytokines
in patients with NAFLD Me (Q1, Q2)

Notes: 1. * — p <0.05 compared to the control group; 2. # — p <0.05 compared to the group of

patients with moderate fibrosis.

evidenced by the established posi-
tive correlations between the liver

Indicator NAFLD Moderate fibrosis| Marked fibrosis | Control group | Stiffness index fccording to SWE and
(n=101) (n=88) (n=13) (n=30) the CIC level (r =0.56, p <0.01), TNF-a

Insulin, wlU/mL |16,5 (10,6; 19,4)*| 15,8 (10,7; 25,4)* [22,2 (8,1; 30,7)* #{11,0 (2,3; 19,4)| content (r = 0.55, p <0.05) and the
Glucose, 4,8 (4,3;5,9) 48(43;55) | 614,362 # | 4238 44 | ratio value of proinflammatory and
HOMA-IR 3,8(2,4;45* | 3,3(2,448* | 45(2946)*# | 2,0(1,3;25) ;n:'d'gg)ammatory cytokines (r = 0.50,

Discussion. As a result of the in-
vestigation, the identified decrease
in the relative indices of CD3+, CD4+,
CD4/CD8 indicates a lack of cellular
immunity in patients with NAFLD,

Indicator NAFLD Moderate fibrosis| Marked fibrosis | Control group especially in those with marked fibro-
(n=101) (n=88) (n=13) (n=30) . h . h .

L6, pg/ml 280955 | 2601052 [55(07 11,07 # 240252 | o5 Atthe same time, the expression

: e L A Bl ARl of activating antigens remains high,

IL-10, pg/ml | 3,3(1,2,10,0)* | 3,3(1,4;10,0)* | 4,0(0,7,9,2)* | 7,55(4,3;13,9) | which indirectly indicates a disturbed

TNF-a, pg/ml |1,1(0,4;51)*#| 1,0(0,4;4,4)* |55(0,7,11,0*#| 0,5(0,1;3,8) | signalling in the cells of the immune

TNF-o/I1-10 | 0,6 (0,1;2,0)* #| 0,6 (0,1;1,3)* |1,4(0,6;3,8)* #|0,07 (0,05; 0,08)| System. Lack of energy potential in

lymphocytes, impaired maturation
and differentiation in subpopula-

tions of immunoregulatory cells are

accompanied by a sharp change

| in the quantitative and functional
parameters of immunocompetent
cells, which is a major link in the

pathogenesis of secondary immu-
nodeficiency states in the fibrosis
progression. The investigation has
determined that fibrosis progres-

sion was associated with an increase
of IL-6 and TNF-a levels. It is known

=056
cIe =049 s INSULIN SWE, EkPa |
1
CD3+ IL-10 HOMA-IR =0,56 CA
CD4+ INF-a —l =055 |
CD8+ INF-ofIL-10 | 1=0,50
0,62
D19+ =053
- e LI |

from the literature that an increased
level of pro-inflammatory cytokines
does not induce the secretion of

Figure 3 — Correlations detected in NAFLD patients.

When assessing the state of proinflammatory cyto-
kines, it was found that the median value of IL-6 in the
serum of patients with NAFLD was not significantly dif-
ferent from the control values, with its level increased
2.9 times (p <0.05) in patients with marked fibrosis as
compared to the values for moderate fibrosis (table 3).

The concentration of TNF-a in patients with NAFLD is
significantly higher by 2.2 times (p <0.05) as compared
to the control group due to the significant increase of its
content by 5.5 times in marked fibrosis.

As a result of determining the ratio between the pro-
inflammatory and anti-inflammatory cytokines values
(TNF-a / IL-10), changes in their balance toward proin-
flammatory cytokines were observed in patients with
NAFLD as compared to the control group. The most pro-
nounced shift is noted in patients with marked fibrosis.

In accordance with the results of correlation analy-
sis, patients with NAFLD were found to have significant
correlations between cellular and humoral immunity
indicators, the cytokine level, carbohydrate metabolism
and structural changes in the liver (fig. 3). In particular,
the detected correlation between the HOMA-IR index
values and the attenuation coefficient of the ultrasound
(r = 0.56, p <0.01) has proved that NAFLD progression
is accompanied by insulin resistance. At the same time,
the development of fibrotic transformation in the liver
occurs on the background of marked inflammation, as

anti-inflammatory cytokines (IL-10),
which leads to the excessive activa-
tion of macrophages, support of the
inflammatory process and progression of fibrosis [15].
At the same time, with a favorable NAFLD development,
the concentration of TNF-a decreases, so the study of
serum concentration of this cytokine in the dynamics
can be used to estimate the prognosis, in combination
with other indicators [16].

The established correlations between immunologi-
cal status indicators and insulin content, HOMA-IR and
SWE data in patients with NAFLD indicate the feasibility
of using immunological data as non-invasive diagnostic
criteria for predicting the progression of structural liver
changes and the insulin resistance.

Conclusions

1. The progression of liver fibrosis is accompanied by
a lack of cellular immunity and an increase in the level
of pro-inflammatory cytokines.

2. A significant imbalance between pro-inflammato-
ry and anti-inflammatory cytokines (TNF-a / IL-10) has
been detected in patients with marked liver fibrosis.

3. Significant fibrotic liver changes in patients with
NAFLD occur on the background of profound disorders
in the carbohydrate metabolism.

Prospects for further research. The development of
the screening algorithm for the marked liver fibrosis in
patients with NAFLD is considered to be a promising and
important scientific direction, with consideration of the
immunological status indicators.
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OCOBJINBOCTI IMYHOJIOTIYHOIO CTATYCY TA BYITIEBOAHOIO OBMIHY Y XBOPUX HA HEAJIKOIOJibHY
KUPOBY XBOPOBY MEYIHKU 3ANEXHO BI, il ®IEPO3HOI TPAHCHOOPMALLIT

CrenaHos 0. M., figeHkKo B. I., KoHeHKo I. C., Tatapuyk O. M., MNertiwko O. M.

Pe3tome. CborogHi HeanKoronbHa Xuposa xBopoba nediHku (HAMKXI) HabyBae Bce HiNbLIOro NOLWMPEHHA B YCbO-
MYy CBiTi. Mema: BU3HAUMTU 0COBAMBOCTI 3MiH iMyHOIOTYHOrO cTaTycy y XBopux Ha HAXXI B 3anexHocCTi Big cTaaii
dibposy. 06’°ekm i memodu. ObcTexkeHi 101 nauieHT 3 HAXKXI. 3cyBHOXBUAbOBY enactorpadito i ouiHKy KoediljieHTa
3aTyxaHHA yNbTPa3BYKYy BMKOHAHO Ha anapaTi Soneus P7 (YKpaiHa, LUBeiiuapisa). BusHayanu cybnonynsauinHui
CcKNag nimeoumnTie, LMPKYIOOYI iIMyHHI KOMNAEKCH, OLiHIOBANAM iHCYNiIHOPE3UCTEHTHICTb. Pe3synemamu. PiBeHb
nimdouuTiB niasuweHnin B 38,6% Bunagkax; Y 68,3% nauieHTiB — 3HUKEHUI BigHOCHMI BmicT CO3+ nimdoumTis.
Y 59,4% xBopux Ha HAXXI piseHb LIIK 6yB BiporiaHo niasuweHunin (p<0,05) BiAHOCHO piBHA KOHTPOAIO. Y XBOPUX
i3 BupaxeHnm ¢ibpo3om BCTaHOB/IEHO BiporigHe NiaBuLLeHHs BigHocHoro Bmicty CA19+ nimdoumTie B 1,6 pasu
(p<0,05) Ta B 1,4 pa3u (p<0,05) B NOPiBHAHHI i3 MOro piBHEM B KOHTPO/IbHIN rpyni Ta y XBOPMX i3 NOMipHMM dibpo3om,
BignoBiaHO. BuABneHa kopenauia mix 3HadyeHHAMM iHAeKkcy HOMA-IR 3 KoedilieHTOM 3aTyXaHHA yNbTPa3BYKY
(r=0,56, p<0,01). BcTaHOBNEHa acoLjiaLito MiXK iHCYNiIHOM i3 }KOPCTKiCTIO NeviHKkKu 3a aaHmumu SWE (r=0,42, p<0,05).
BucHosKu. Y naujeHTiB Ha HAXKXMN nporpecyBaHHA ¢ibpo3y neyviHKM CynpOBOAKYETbCA HEAOCTATHICTIO KAITUHHOT
JNIAHKK iIMYHITETY 1 NiABULLEHHAM PiBHA NPo3anasibHUX LUTOKiHIB. Ona xBopux Ha HAMXKXI 3 BupaxkeHUm ¢ibposom
NeYyiHKM XapaKTepPHUIN 3HaYHMI AMcbanaHc PiBHA MpPo3ananbHMX Ta NPOTM3ananbHUX UMTOKIHIB (TNF-a/I/1-10). Y
xBopux Ha HAXKXIT cnocTtepiranmcb 3Ha4Hi Gibpo3Hi 3MiHM NeyiHKK BifbyBatoTbCA Ha T/1i IMBOKOro NOPYLIEHHS BY-
rNeBogHOro oomiHy.

KniouoBi cnoBa: HeankoronbHa »KMpoBa XBopoba neyiHKW, 3CYyBHOXBMNbOBA enactorpadia, nimdountn,
iHCYNiHOPEe3UCTEHTHICTb.

OCOBEHHOCTU UMMYHOJTIOTMYECKOTIO CTATYCA U YINEBOAHOIO OBMEHA Y BOJ1bHbIX C HEAZTKOIOJ1b-
HOM }XUPOBOM BOJIE3HbLIO MEYEHU B 3ABUCUMOCTU OT EE PUBEPO3HOMN TPAHCOOPMALIUN

CrenaHos 0. M., AinpeHko B. U., KoHeHko WU. C., Tatapuyk O. M., Metnwko O. .

Pe3stome. CerogHa HeasKorosbHas xuposas 6onesHb neyeHn (HAXKEI) nosnyyaet Bce 60/blLee pacnpocTpaHe-
HWe BO Bcem mupe. Llesb: onpegenntb 0CO6EHHOCTU M3MEHEHUIN MMMYHO0TMYecKoro ctaTyca y 60ibHbix HAXKBI
B 3aBMCMMOCTM OT BblpayKeHHOCTU Ppubposa. Ob6vekm u memoosi. ObcnegosaHbl 101 naumeHT ¢ HAXKBI. Casu-
rOBOJIHOBYHO 3/1acTorpaduio, oueHKy KoadduLmMeHTa 3aTyxaHWA yaAbTpasByKa NPOBOAMAN Ha annapaTte Soneus P7
(YKkpauHa, Lseiiuapusa). Onpeaenanu cybnonynaumoHHbIN COCTaB AMMPOLMUTOB, LMPKYAMPYOLWME UMMYHHbIE KOM-
NeKCbl, OLEHNBANN UHCYNMHOPE3UCTEHTHOCTb. Pe3yabmamel. YpoBeHb AMMPoLMTOB nosbiweH B 38,6% cny4vasx.
Y 68,3% nauneHToB CHUXEH OTHOCUTENbHOE cogep:kaHne CA3 + naumooumTos. B 59,4% 6onbHbix HAXKEI ypoBeHb
LMK 6bin noctoBepHo nosbiweH (p<0,05) OTHOCUTENbHO YPOBHA KOHTPOAA. Y 60bHbIX C BbiparkeHHbIM ¢p1bpo3om
YCTaHOB/IEHO AOCTOBEPHOE MOBbILLEHWE OTHOCUTENbHOIO cofepkanua CO19 + ammooumnTos B 1,6 pasa (p <0,05) n B

ISSN 2077-4214. BicHuk npo6nem 6ionorii i meguumum — 2019 — Bun. 3 (152) 199



KNIHIYHA TA EKCNEPUMEHTAJIbHA MEOWULIUMHA

1,4 pasa (p <0,05) No cpaBHEHMIO C KOHTPOJIEM U B FPYMMe C Bbipa*KeHHbIM ¢p1MOPO30M, COOTBETCTBEHHO. BbiABNeHa
Koppenauus mexay sHayeHnamm nugekca HOMA-IR ¢ KoadduumeHTom 3aTyxaHuma yabTpaseyKa (r = 0,56, p <0,01).
YcTaHOB/IEHA acCOUMALLIUN MEXKAY UHCYIMHOM C »KEeCTKOCTbO neyeHu no gaHHbim SWE (r = 0,42, p <0,05). Boigodbl.
Y naumenTos HAXBI nporpeccnpoBaHus ¢pmbposa neyeHn CONPOBOKAAETCA HEAOCTATOYHOCTLIO KNETOYHOTO 3BEHa
MMMYHUTETA W NOBbILLIEHNEM YPOBHA NMPOBOCMANNTENBHBIX LUTOKMHOB. Ans 60nbHbIX HAXKEI ¢ BbiparkeHHbIM du-
6p030M NeYeHU XapaKTepPeH 3HAYUTEbHbIN ANCOANAHC YPOBHA NPOBOCMANUTE/IbHLIX U MPOTUBOBOCMAUTENbHbIX
unToKMHOoB (TNF-a / WU1-10). Y 60nbHbix HAXKBI Habnoaanmch 3HauynTesbHble GUBPO3HbIE U3MEHEHUA NnedYeHun
NpoucxoaAT Ha GoHe ryboKoro HapyLLeHWA yrieBogHoro obmeHa.

KntoueBble cnoBa: HeasnKorosibHan Kunposas 60Me3Hb NevyeHu, cCABUIroBoNHOBAA anacTorpadusa, AMmeoLmTbl,
WMHCYIMHOPE3UCTEHTHOCTb.

ASPECTS OF IMMUNOLOGICAL STATUS AND CARBON METABOLISM IN PATIENTS WITH NON-ALCOHOLIC FATTY
LIVER DISEASE IN CORRELATION WITH ITS FIBROUS TRANSFORMATION

Stepanov Y. M., Didenko V. I., Konenko I. S., Tatarchuk O. M., Petishko O. P.

Abstract. Today, non-alcoholic fatty liver disease (NAFLD) is becoming more widespread worldwide. NAFLD is
diagnosed in almost half of the adult population, 25-30% of whom are at risk to progress to non-alcoholic steato-
hepatitis. Among the most important factors influencing the prognosis of NAFLD, tactics and effectiveness of treat-
ment is the progression rate of fibrotic liver transformation. Purpose of the investigation: to determine the special
features of immunological status changes in patients with NAFLD depending on their stage of fibrosis. Object and
methods of investigation. The research involved 101 patients with NAFLD who were undergoing treatment at the
Department of Liver and Pancreatic Diseases of «The Institute of Gastroenterology of NAMSU (National Academy of
Medical Sciences of Ukraine)». Among the surveyed there were 32 men (31.7%) and 69 women (68.3%), the average
age was (48.4+2.9) years. Shear-wave elastography was performed on a Soneus P7 apparatus (Ukraine, Switzerland).
Then from these measurements the average values that characterized the liver stiffness in kilopascals (kPa) were
determined. Ferraioli G threshold values were used to assess the fibrosis stage. In addition, the same apparatus was
used to measure the ultrasound attenuation coefficient in dB/cm — a method of quantitative assessment of the liver
steatosis degree. The subpopulation composition of lymphocytes was determined using the monoclonal antibod-
ies of the firm «Sorbent TM» to molecules CD3, CD19, CD4, CD8, CD16. The mononuclear cells were isolated from
the peripheral venous blood of patients in a density gradient of 1,077 g/cm. The immune status assessment was
performed according to the guidelenes of R.V. Petrov (1992). Circulating immune complexes (CICs) were determined
by the method of V. Haskov (1977). During the investigation, sets of reagents of the company «Vector-BEST» were
used to measure the amount of TNF-q, IL-6, IL-10 and those of the company «DRG» Germany — to measure insulin
in the blood serum. The enzyme-linked immunosorbent assay was performed using a «Stat Fax 303 Plus» analyzer
(USA). HOMA-IR = fasting plasma glucose (mmol/l) times fasting serum insulin (mU/ml) devided by 22.5. Research
results. While analyzing the immunological indicators in patients with NAFLD it was found that the level of lympho-
cytes was increased in 38.6% of cases. In 61.4% of patients a significant decrease in the T-helper subpopulation was
observed. It should be noted that the median of relative content in CD4+ lymphocytes decreased significantly by 1.3
times (p <0.05) as compared to the control group. In 59.4% of patients with NAFLD, the CIC level was significantly
increased (p <0.05) as compared to the control level. According to SWE results, a moderate fibrosis was diagnosed in
52 (51.5%) patients with NAFLD, while 13 (12.9%) patients were diagnosed with marked fibrosis. The highest median
values of insulin were observed in patients with severe fibrosis, as evidenced by the correlation between this index
and liver stiffness according to SWE data (r = 0.42, p <0.05). In addition, a significant increase in glucose levels of 1.5
times (p <0.05) and 1.3 times (p <0.05) has been observed in NAFLD patients with marked and moderate fibrosis re-
spectively, as compared to the control group levels. The HOMA-IR values in patients with NAFLD were above 3.0 and
were significantly different from those in the control group. These changes were more pronounced in patients with
marked fibrosis (p <0.05). In accordance with the results of correlation analysis, patients with NAFLD were found
to have significant correlations between cellular and humoral immunity indicators, the cytokine level, carbohydrate
metabolism and structural changes in the liver. In particular, the detected correlation between the HOMA-IR index
values and the attenuation coefficient of the ultrasound (r = 0.56, p <0.01) has proved that NAFLD progression is
accompanied by insulin resistance. At the same time, the development of fibrotic transformation in the liver occurs
on the background of marked inflammation, as evidenced by the established positive correlations between the liver
stiffness index according to SWE and the CIC level (r = 0.56, p <0.01), TNF-a content (r = 0.55, p <0.05) and the ratio
value of proinflammatory and anti-inflammatory cytokines (r = 0.50, p <0.05).

Conclusions. The progression of liver fibrosis is accompanied by a lack of cellular immunity and an increase in
the level of pro-inflammatory cytokines. A significant imbalance between pro-inflammatory and anti-inflammatory
cytokines (TNF-a / IL-10) has been detected in patients with marked liver fibrosis. Significant fibrotic liver changes in
patients with NAFLD occur on the background of profound disorders in the carbohydrate metabolism.

Key words: nonalcoholic fatty liver disease, shear wave elastography, lymphocytes, insulin resistance.
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