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Abstract. Background. The purpose of the study was to investigate the biochemical blood peculiarities and cyto-
kine profile in non-alcoholic fatty liver disease (NAFLD) patients depending on the form of hypothyroidism. Material
and methods. The study involved 188 NAFLD patients (average age 53.60 + 12.34 years). Among the examined
individuals 44 of them had diagnosed hypothyroidism in addition to NAFLD (20 patients had subclinical form and
24 patients had manifest hypothyroidism). A comparison group consisted of 144 NAFLD patients with thyroid nor-
mal functional activity. The control group consisted of 45 healthy individuals represented by their age and gender
similar to the patients of the studied groups. Biochemical blood parameters, tumor necrosis factor a., interleukin-10,
leptin, adiponectin blood levels were investigated in the observed patients and healthy individuals. Results. Total
lactate dehydrogenase blood activity in NAFLD patients with subclinical and manifest hypothyroidism was found to
be 13.5 % increased compared to the NAFLD patients with normal functional activity of the thyroid gland (p = 0.02
and p = 0.01, respectively). Higher alkaline phosphatase blood activity by 12.0 % (p = 0.03) was recorded in
NAFLD and manifest hypothyroidism patients as compared to the patients with intact thyroid gland. Leptin blood
concentration in NAFLD patients with subclinical as well as manifest hypothyroidism was 35.7 % and 72.1 % in-
creased compared to NAFLD patients with normal thyroid functional activity (p = 0.04 and p = 0.009, respectively).
Adiponectin blood level in NAFLD patients with manifest hypothyroidism was 2.1 lower (p = 0.004) in comparison
with NAFLD patients with thyroid normal functional activity and 50.0 % lower (p = 0.009) as compared to the
NAFLD patients with subclinical hypothyroidism. NAFLD and manifest hypothyroidism patients showed greater
vertical size of the liver measured by midclavicular line on average by 9.1 mm (p = 0.004) as compared to NAFLD
patients with unchanged thyroid gland functional activity and by 8.6 mm (p = 0.04) in comparison with the NAFLD
patients with subclinical hypothyroidism. Conclusions. There were found higher total lactate dehydrogenase acti-
vity and leptin blood level in NAFLD patients with subclinical and manifest hypothyroidism and higher alkaline phos-
phatase activity and lower adiponectin blood level in NAFLD patients with manifested hypothyroidism as compared
to NAFLD patients with normal functional activity of the thyroid gland. A significant increase in liver vertical size
measured by midclavicular line was observed in NAFLD patients with manifest hypothyroidism as compared to the
patients with normal thyroid function or subclinical hypothyroidism.
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Introduction

In recent decades, a significant increase in the pre-
valence of nonalcoholic fatty liver disease (NAFLD)
is observed, which occurs in about one third of adults
in Western Europe and North America and in 15 % of
Asian population [3]. The abovementioned is associ-
ated with a growing number of individuals with obesity,
dyslipidemia, type 2 diabetes and metabolic syndrome.
In addition to the foregoing factors the conditions with

occurring NAFLD association are now actively dis-
cussed. Among them hypothyroidism plays an important
role, which even in subclinical form is associated with
an increased risk of NAFLD development [2, 5]. Some
scientists indicate the level-dependent relationship be-
tween the blood concentration of thyroid stimulating
hormone (TSH) and NAFLD progression [9]. At the
same time, free thyroxine (T,) blood content inversely
correlates with the degree of hepatic steatosis [10]. These

© «International Journal of Endocrinology», 2017
© Publisher Zaslavsky O.Yu., 2017

© «MiXXHapogHU eHAOKPUHONOTIYHWIA XKypHany, 2017
© Bwupaseub 3acnascbkuin O.10., 2017

For correspondence: N.V. Pashkovska, Md, PhD, Professor, Higher State Education Institution of Ukraine “Bukovinian State Medical University’, The-

atralna sq., 2, Chernivtsi, 58002, Ukraine; e-mail: natpash@mail.ru

[ina kopecnoHpaeHuii: MawkoBcbka HaTtania BikTopiBHa, LOKTOP MeAMYHUX HayK, Npodecop, Buwmii fepxaBHUIA HaBYanbHWIA 3aKnag YKpaiHu «byko-
BUHCbKMI lep>KaBHUI MeAMYHNIA YHiBepcuTeT», . TeaTpanbHa, 2, M. YepHisui, 58002, YkpaiHa; e-mail: natpash@mail.ru

Tom 13, N2 3, 2017

http://iej.zaslavsky.com.ua 115



KAiniyHa TMpeoiaoaoria /Clinical Thyroidology/

4]

associations are possible due to active influence of thy-
roid hormones on metabolism of lipids, carbohydrates,
proteins and energy exchange [16].

A. Perra et al. studies demonstrates that triiodothyro-
nine (T,) produces a strong inhibitory effect on fatty liver
development and promotes regression of already formed
steatosis [17]. T, also increases the expression of several
genes involved in the processes of lipogenesis in the liver:
acyl-CoA synthetase 5 gene, fatty acids transport protein
gene, glucose-6-phosphate dehydrogenase gene [4, 6].
The positive effect of T, on hepatic steatosis is also re-
alized through NADP-dependent sirtuin deacylase
1, which stimulates the oxidation of fatty acids in the
liver [19]. The abovementioned indicates that in addi-
tion to oxidation stimulation, thyroid hormones inhibit
the pathways contributing to the accumulation of lipids
in the liver and stimulate the expenditure of lipids from
their depot [8]. In case of their in sufficiency the condi-
tions promoting accumulation of lipidsin the liver appear
with subsequent addition of inflammatory processes in it.

The purpose of the study was to investigate the bioche-
mical blood peculiarities and cytokine profile in NAFLD
patients depending on the form of hypothyroidism.

Material and methods

The study involved 188 NAFLD patients (aver-
age age 53.6 = 12.34 years). Among observed patients
102 (54.3 %) were males, 86 (45,7 %) — females. Among
the examined individuals 44 of them in addition to
NAFLD were diagnosed with hypothyroidism including
20 patients with subclinical form and 24 patients with
manifest hypothyroidism. 144 NAFLD patients with
normal functional activity of the thyroid gland served
as a comparison group. The control group consisted
of 45 healthy individuals represented by their age and
gender similar to the patientsof the studied groups.

Diagnosis of NAFLD was verified according to the
Order of the Ministry of Public Health of Ukraine N 826
from 11.06.2014, adaptive clinical guidelines based on
evidence “Nonalcoholic fatty liver disease” (2014) [1]
and EASL-EASD-EASO Clinical Practice Guidelines
for the management of non-alcoholic fatty liver dise-
ase (2016) [5]. Diagnosis of hypothyroidism was veri-
fied according to clinical recommendations for diagnosis
of hypothyroidism of the European Thyroid Associa-
tion (2013) [15], the American Association of Clinical
Endocrinologists and the American Thyroid Associa-
tion (2012) [7]. Compensation of hypothyroidism was
determined on the basis of clinical symptoms and in-
dicators of thyroid profile: TSH and free T,, T, blood
concentrations.

In order to exclude viral etiology ofliver disease all
of the patients were tested on possible hepatitis B and
C infections with the help of polymerase chain reac-
tion method. In all of the examined patients potentially
dangerous in take of alcohol (consumption more than
30 g of ethanol per day for males, and more than 20 g
of ethanol daily for females) and prolonged administra-
tion of hepatotoxic drugs were excluded [1, 5]. It should
be noted, that detailed analysis of anamnestic data of
the observed patients indicated, that the consumption

of alcohol drinks in lower than the above mentioned
amounts, happened less than once a week, which elimi-
nates the influence of ethanol as a possible etiological
factor of liver damage.

All of the patients and healthy individuals underwent
general comprehensive clinical, laboratory and instru-
mental diagnostic investigations. An informed consent
was obtained from all the participants. Blood samples
were obtained in the morning before taking meal from
the antecubital vein. 5 % solution of disodium salt of
ethylene diamine tetraacetate was used as an anticoagu-
lant. Biochemical studies were performed on the blood
biochemical analyzer “Accent-200” (“Cormay SA”,
Poland). The range of indicators of biochemical blood
analysis included: total bilirubin and its fractions, uric
acid, total protein and albumin, urea, creatinine, plas-
ma enzyme activity (aspartate aminotransferase (AST),
alanine aminotransferase (ALT), lactate dehydrogenase
(LDH), alkaline phosphatase (AP), gamma-glutamyl
transferase (GGT)).

Examination of cytokine and adipokine profiles
were performed on the immunoenzyme analyzer “Stat-
fax 303/Plus” (“Awareness Technology Inc.”, USA).
The plasma levelsoftumor necrosis factor o (TNF-a)
(“Bender MedSystems GmbH”, Austria), interleu-
kin-10 (I1-10) (“Bender MedSystems GmbH”, Austria),
leptin (“Diagnostics Biochem Canada Inc.”, Canada),
adiponectin (“BioVendor — Laboratorni medicina”,
Czech Republic) were investigated in the examined pa-
tients and healthy individuals.

Type of data distribution was determined by compa-
ring the arithmetic mean, median and mode, and using
Shapiro-Wilkie test. To determine the statistical diffe-
rences between two independent groups Mann-Whitney
test was applied. P-values < 0.05 (p < 0.05) were consi-
dered statistically significant.

Results

Patients with combined liver and thyroid patholo-
gies admitted more pronounced complaints on pain
and feeling of heaviness in the right subcostal area,
frequent nausea, decreased overall health and greater
general weakness, worse clinical course of the disease as
compared to NAFLD patients with normal functional
activity of the thyroid gland. An objective examination
of these patients revealed frequent moderate pain and
feeling of heaviness in the right subcostal area, hepa-
tomegaly, presence of xanthomas, xanthelasmas and
telangiectasis.

Investigations of biochemical blood tests showed sig-
nificantly greater glucose, uric acid, urea, higher AST,
ALT, GGT activities in the blood of NAFLD patients
with normal functional activity of the thyroid gland as
well as in NAFLD patients with thyroid hypofunction
(table 1). Total LDG plasma activity in NAFLD patients
with subclinical and manifest hypothyroidism prevailed
proper indicator in NAFLD patients with normal func-
tional activity of the thyroid gland by 13.5 % (p = 0.02
and p = 0.01 respectively). Significantly higher AP plas-
ma activity by 12.0 % (p = 0.03) was observed in NAFLD
patients and manifest hypothyroidism as compared to
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NAFLD patients and normal functional activity of the
thyroid gland, indicating an increased severity of cho-
lestasis [14]. The above-mentioned is probably associ-
ated with a decreased T, blood concentration in NAFLD
patients with manifest hypothyroidism, since it is known
that thyroxin promotes relaxation of Oddi sphincter,
however its decreased plasma concentration is accom-
panied with the sphincter hypertonicity causing the de-
velopment of cholestasis [11]. Clinically these changes
of the enzymic activity were reflected in frequent com-
plaints of NAFLD patients with subclinical and especial-
Iy manifest hypothyroidism on periodic bitter taste in the
mouth, nausea, worse overall health, general weakness,
headache, torpid course of the disease.

The TNF-a plasma content was more than two times
higher in the examined patients of all groups as compared
to healthy individuals indicating increase in the activity
of inflammation processes [13]. However, the analysis of
IL-10 plasma levels in the observed patients and healthy
individuals did not reveal any statistically significant dif-
ferences (table 2).

Leptin plasma concentration in NAFLD patients
with subclinical as well as manifest hypothyroidism
dominated over the proper parameter in NAFLD

patients with normal thyroid functional activity by
35.7 % (p = 0.04) and 72.1 % (p = 0.009), respectively
(table 2). The adiponectin blood level was significantly
2.1 times (p = 0.004) lower in NAFLD patients with
manifest hypothyroidism as compared to patients of the
comparison group. Moreover, in NAFLD patients with
manifest forms of hypothyroidism adiponectin blood
content was lower by 50.0 % (p = 0.009) in comparison
with the proper indicator in NAFLD patients with sub-
clinical hypothyroidism.

Discussion

Similar changes in adiponectin blood concentration
in patients with various forms of NAFLD as compared
to the healthy people were found by Z.M. Younossi
et al. [20]. G. Li et al. demonstrated that low adiponec-
tin blood content was associated with the progression
of steatohepatitis [12], indicating an active observation
and possible prophylaxis acquired in order to prevent
NAFLD progression in patients with hypothyroidism.
Our findings are indicative of the formation of adipo-
kine imbalance in the observed patients, characterized
by an increased leptin plasma concentration against the
ground of a decreased adiponectin blood level [18].

Table 1. Biochemical blood parameters in patients with nonalcoholic

fatty liver disease depending on the form of hypothyroidism

ek NAFLD + subclinical | NAFLD + manifest
Plasma level Hea"h‘;'fcfl'; iduals, ﬂﬁﬁ"ﬂl’ hypothyroidism, hypothyroidism,
= - n=20 n=24
6.50 + 0.18 6.40 + 0.54 6.50 + 0.55

Glucose, mmol/L 4.70 + 0.08 p, < 0.0001 p, < 0.0001 p, < 0.0001
Total Lilirubin, 11.10 £ 0.79 12.60 + 0.43 12.90 + 1.77 12.80 + 1.26
Direct biirubin, 3.10 + 0.31 3.50 + 0.22 3.80 + 0.81 3.50 + 0.45

. 341.60 + 10.14 328.50 + 23.28 327.10 + 19.73
Uric acid, mkmol/L 243.30 + 9.89 p, < 0.0001 p, = 0.0007 p, = 0.0004
Albumin, g/L 45.00 + 0.41 44.80 + 0.41 44.30 + 0.66 44.20 + 0.71
Total protein, g/L 69.30 + 0.62 7;-8_06-'0%82 71.40 + 1.01 69.70 + 1.13

=0,
5.40+0.17 5.30 + 0.36 5.30 + 0.38
Urea, mmol/L 4.20 +0.23 o L0:0003 5 = 0.02 5 = 0.02
Creatinine, mkmol/L 82.6 + 1.80 8757(_”—6 (1)-426 87.40 + 2.81 85.20 + 2.62
. =0.

Aspartate
aminotransferase, 22.60 + 1.37 29'79 g 2)'145 29'8_05(;'424 30'3(_) 3’ 321 6
units of action/L Py =0 P, =0 Py =0
Alanine

. 35.00 + 2.17 34.90 + 4.93 35.80 = 8.08
aminotransferase, 18.50 + 1.46
am notansieras p,< 0.0001 p, = 0.001 p. = 0.009
Lactate 533.70 + 30.03 533.50 + 24.05
dehydrogenase, 387.00 + 13.59 470.20 = 1141 p, = 0.0002 p, < 0.0001
units of action/L P, =0 p, =0.02 p, =0.01
Alkaline phosphatase, 80.3 + 3.20 89.40 +2.19 92.00 + 3.15 100,10 .57
units of action/L D ES. p, = 0.009 p, = 0.005 P, =q.

b, =0.03

y-glutamyl transferase, 21.90 + 1.62 53.10 + 3.62 46.80 + 9.32 47.30 = 4.89
units of action/L Y p, < 0.0001 p,< 0.0001 p, < 0.0001

Notes: p, — significance of differences as compared to the indicators in the group of healthy people; p, —
significance of differences as compared to the indicators in NAFLD patients with normal functional activity of the

thyroid gland.
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Table 2. Indicators of cytokine and adipokine blood profiles in patients with
nonalcoholic fatty liver disease depending on the form of hypothyroidism

A e NAFLD + subclinical | NAFLD + manifest
Plasma level Health\:‘lfcélg iduals, NnAfléoD’ hypothyroidism, hypothyroidism,
- = n=10 n=10
Tumor necrosis 32.30 +6.48 34.20 +7.48 33.50 + 9.07
factor a, pg/ml 15.30£0.95 p,=0.03 p, =0.03 p, =0.02
Interleukin-10, pg/ml 3.90 + 0.34 4.60 +0.82 4.50 + 0.99 470 +1.17
19.0+5.4 24.10 £ 6.76
Leptin, ng/ml 7.0 +1.40 14.00x 148 p, = 0.003 p. = 0.001
p,<0. p, = 0.04 p, = 0.009
1.40 £ 0.09
; : 3.00 +0.35 2.10+0.23 p, < 0.0001
Adiponectin, mcg/ml 8.10 = 0.55 b, < 0.0001 b, < 0.0001 p12 ~ 0.004
p, = 0.009

Notes: p, — significance of differences as compared to the indicators in the group of healthy people; p, —
significance of differences as compared to the indicators in NAFLD patients with normal functional activity of the
thyroid gland; p, — significance of differences as compared to the indicators in NAFLD patients with subclinical

hypothyroidism.
Table 3. Ultrasonographic sizes of the liver in nonalcoholic fatty liver
disease patients depending on the form of hypothyroidism
AT NAFLD + subclinical | NAFLD + manifest
Parameter Health3|/1|2d4|¥ iduals, ueﬁl“a’ hypothyroidism, hypothyroidism,

- - n=20 n=24
Vertical size 171.60 £ 2.72
of the liver by the 135.60 + 1.87 162.50 + 1.22 163.00 + 2.76 p, < 0.0001
midclavicular line Y p, < 0.0001 p, < 0.0001 p, = 0.004
(right lobe), cm p, = 0.04
Vertical size of the
liver by the median 66.50 + 2.36 80'200%8b518 81 '9001'0(3)'0256 81 '200%9)6815
line (left lobe), cm P, <¥. Py =9 Py <O

Notes: p, — significance of differences as compared to the indicators in the group of healthy people; p, —
significance of differences as compared to the indicators in NAFLD patients with normal functional activity of the

thyroid gland; p, — significance of differences as compared to the indicators in NAFLD patients with subclinical

hypothyroidism.

All observed NAFLD patients both with normal
functional activity of the thyroid gland and concomi-
tant subclinical or manifest hypothyroidism determined
increased right and left liver lobes sizes, which is typical
for NAFLD [14]. In particular, in NAFLD patients with
manifest hypothyroidism a significantly greater vertical
size of the liver measured by the midclavicular line on an
average 9.1 mm (p = 0.004) was observed as compared to
NAFLD patients with unchanged functional activity of the
thyroid gland and 8.6 mm (p = 0.04) in comparison with
NAFLD patients with subclinical hypothyroidism (table 3).
The mentioned enlargement of the right liver lobe was ac-
companied bymore pronounced sensation of heaviness in
the right subcostal area, pain during liver palpation. No sig-
nificant changes in the sizes of the liver left lobe in NAFLD
patients of different studied groups were found.

Conclusions

1. Higher total lactate dehydrogenase plasma activity
was investigated in NAFLD patients with subclinical and
manifest hypothyroidism, and greater alkaline phospha-
tase activity in the blood — in those with manifest hypo-
thyroidism as compared to proper indicators in NAFLD
patients with normal functional activity of the thyroid
gland.

2. Elevated leptin plasma level was observed in
NAFLD patients with both subclinical and manifest
forms of hypothyroidism, and lower adiponectin blood
level — in NAFLD patients with manifest hypothyroid-
ism in comparison with NAFLD patients with intact thy-
roid gland.

3. Anincreased vertical size of the liver right lobe was
observed in NAFLD patients with manifest hypothy-
roidism as compared to proper parameter in NAFLD
patients with normal thyroid function or subclinical hy-
pothyroidism.
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influence the results or interpretation of their manu-
script.
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Oco6AMBOCTI GiOXiMIYHMX MOKA3HUKIB KPOBI TA LLUTOKIHOBOTO NPOo@diAto
Y XBOPUX HO HEAAKOTOAbHY XXUPOBY XBOPOOY NEYiHKU 3AAEXXHO Bia dOpMU FinoTmpeosy

Pesiome. Mema po6omu: sBuBurTi 0COOGIUBOCTI GioXiMiu-
HUX MOKa3HUKIiB KPOBi Ta HIMTOKIHOBOTO MPOMIII0 Y XBOPUX
Ha HEaJKOroJIbHy XHUpoBY xBopoOy meuinku (HAXKXIT)
3ajiexkHO Big (opmu rimotupeoly. Mamepiaiu ma memo-
ou. O6ctexeHo 188 xBopux Ha HAXKXII (cepenHiii Bik —
53,6 £ 12,34 poky). Cepen obcrexxenux y 20 XBOopux Ha
HAXXII, okpiM 3axBopioBaHHS TME4iHKHU, OYB diarHO-
CTOBAHUI CYOKJIIHIYHMIA TinmoTupeo3, y 24 TMaulieHTiB —
MaHidecTHUI rinoTupeos. Y rpyny MOPiBHSIHHS YBillIIN
144 mauientn i3 HAXKXII i3 HopMaibHOWO (QYyHKIIIOHAb-
HOIO aKTUBHICTIO IIMTONOAIOHOI 3a71031. KOHTpOJIbHY Tpy-
My CTAaHOBUJIU 45 NMpakKTUYHO 3J0POBUX OCiO, pernpe3eHTa-
TUBHUX 3@ BIKOM Ta CTaTTIO 11010 MAaLi€HTIB JOCIIiIXKYBaHUX
rpyn. ¥ KpoBi 0OCTEXEHUX Malli€HTiB Ta NMPAaKTUUYHO 3/10-
poBUX 0ci0 mocaimxyBaau 06ioXiMidyHi MOKa3HMKU, BHU3HAa-
yajii piBeHb (haKTOpa HEKPO3Y MYXJIMH o, iHTepieiKiny-10,
JIENTUHY, aAUNIOHEKTUHY. Pe3yabmamu. YCTaHOBJIEHO, 110
aKTHUBHICTb 3arajbHOI JaKTaTAETiAporeHa3u B KPOBi XBOPUX
Ha HAKXII i3 cyOKIiHiYHMM Ta MaHi(peCTHUM TilOTUPEO-
30M IepeBullyBaja Taky B naiuieHTiB i3 HAXKXII Tta Hop-
MaJIbHOO (DYHKIIIOHAJIbHOIO aKTUBHICTIO IIUTOMOAIOHOI 3a-
no3u Ha 13,5 % (p = 0,02 ip = 0,01 BignmoBigHO). ¥ XBOpuUX
i3 moegHaHHaM HAZKXII ta maHihecTHOTO TimoTHpeo3y 3a-

(hikcoBaHO BipOTimHO BUIILY aKTUBHICTb JYKHO1 hocdaTazu
(Ha 12,0 %, p = 0,03) mopiBHSIHO 3 MalliEHTAMU TPYMU MO-
piBHsiHHS. KoHIleHTpallis JeNTUHY B KPOBi B Malli€HTIB i3
HAZKXIT sk i3 cyOKJIiHIYHUM, TaK i 3 MaHi(heCTHUM TillOTU -
peo3oM nepeBuiilyBaia Taky y xsopux Ha HAXKXII i3 Hop-
MaJIbHOIO (PYHKIIIOHAJTBHO aKTUBHICTIO IIUTOMOMI0HOI 3a-
no3u Ha 35,7 % (p = 0,04) ta 72,1 % (p = 0,009) BiamoBigHO.
PiBeHb agunoHekTUHY B KpoBi y xBopux Ha HAXKXII ta ma-
HiecTHUII rinoTupeos OyB BipOTiIHO MEHIIUM, HiX Y Malli-
enTiB i3 HAXKXII i HopManbHOIO (PYHKIIIOHATBHOIO aKTUB-
HICTIO LIMTOIOMIOHOT 3aJI03U Ta XBOPUX Ha CYOKJIiHIYHUM
rimotupeos, y 2,1 paza (p = 0,004) Ta na 50,0 % (p = 0,009)
BinnoBigHo. [lpu moemHanni HAKXII Ta manidectHOTO
TiMOTUPEO3y Yy XBOPUX BUSIBISINA BipOTigHO OiNbIIMi Bep-
TUKAJIbHUI pO3Mip MEYiHKU MO CepeaHbOKIIOUMYHIN JiHii
B cepeaHboMy Ha 9,1 MM (p = 0,004) mopiBHSIHO 3 MaLli€H-
tamu 3 HAZKXII Ta He3MiHEeHOO (PYHKIIIOHATBbHOKO aKTUB-
HICTIO IIUTOIOAIOHOI 3a1031 Ta Ha 8,6 MM (p = 0,04) mopis-
Hs1HO 3 xBopuMU Ha HAXKXII ta cyOKJIiHIYHMIA TIOTUPEO3.
Bucnosku. Y xopux Ha HAXKXII i3 cyOKJIiHIYHMM Ta MaHi-
(eCTHUM TiMOTUPEO30M CITOCTEPIraloThCs BUIla aKTUBHICTb
3arajbHoOI JJAaKTaTAETiApOoreHa3u Ta BULIUI PiBEHb JIENITUHY,
a B OCTaHHIX — IIIe i OiJibIlla aKTUBHICTB JIYXHOT (hocdarasu
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Ta HUKYUH PiBEHb aAUTTOHEKTUHY B KPOBi MMOPIBHSHO 3 Bifl-
MOBiAHMMU MOKazHUKaMu y xBopux Ha HAZKXII ta Hop-
MajibHOIO (DYHKIIOHAJIbHOIO aKTUBHICTIO IIUTOMOAIOHOL
3aJ103U. 3a HassBHOCTI MaHi(heCTHOTO TilMOTHUPEO3y Y XBOPUX
Ha HAJXXII BimmivaeTbcs BiporigHe 30iJbIIEHHSI BepPTU-
KaJILHOT'O pO3Mipy MEYiHKU IO CepeaHbOKJIIOUMYHIN JiHii

lNpucskHroK B.I1., BoroLumH A.N., MNatwkosckast H.B.

MOPIBHSIHO 3 TAKKUM Y TALi€EHTIB i3 HOPMaAbHUM (PYHKIIiO-
HaJbHUM CTAaHOM IIMTOINOAIOHOT 321031 YU CYOKJTiHIYHUM
FiMnOTUPEO30M.

KiouoBi cioBa: HeankoronbHa XUpoBa XBOpoOa IEYiHKU;
rinoTupeo3; 0ioXiMiuyHi MOPYIIEHHS KPOBi; JIENTHUH; aguIlO-
HEKTUH

BeicLuee rocyaapciBeHHOe y4ebHoe yypexkaeHne YKpAuHb! «byKOBUHCKM rOCYAQPDCTBEHHbIV MEAVNLMHCKU YHUBEPCUTET»,

r. YepHoBLpbl, YikpauHa

OCO6eHHOCTU BUOXUMNYECKUX NOKA3ATEAEN KPOBU U LUTOKNHOBOTO NPOPUAS Y GOAbHBIX HEAAKOrOABHOM
YXUPOBOW 6GOAE3HbIO NeYeHN B 30BUCUMOCTU OT POpPMbI TMNOTUPEO3a

Pestome. Ileav pa6omoi: u3yanTh 0COGEHHOCTU OMOXUMUYE-
CKUX MToKa3aTesieil KpOBM M LUTOKMHOBOTO NMpoduisi y 6011b-
HBIX HEAJIKOTOJIbHOM XXUpoBoii 6osie3HbI0 neyeHu (HAZKBIT)
B 3aBUCUMOCTU OT (opMbl Tunotupeo3a. Mamepuaavt
u memoost. O6cnenoBaHo 188 6GonabHbix HAZKBIT (cpen-
HU Bo3pacT — 53,6 £ 12,34 roga). Cpenu o6caeT0BaHHBIX
y 20 6oabHbIX HAZKBII, kpome 3aboneBaHMsT TIeUeHU, ObLT
MVArHOCTUPOBAH CYOKIMHUYECKUI TUTIOTUPEO03, Y 24 manu-
€HTOB — MaHM(ECTHBII TMIOTHPeo3. B rpynmny cpaBHeHMs
Bouwin 144 nauuenra ¢ HAXKBII ¢ HopmaibHOI DyHKIIMO-
HAJIBHOW aKTWBHOCTBIO IIUTOBUIHON Keye3bl. KOHTpOIb-
HYIO TPYIIITY COCTaBWIN 45 MPaKTUIECKU 3M0POBIX JIUII, Pe-
MPEe3eHTATUBHBIX 110 BO3PACTY U MOJY OTHOCUTEIbHO Malll-
€HTOB HcclielyeMbIX Tpymil. B KpoBu 00cie10BaHHBIX MALK-
€HTOB 1 3[0OPOBBIX JINII UCCIIENOBATN OMOXUMUYECKIE TTOKa-
3aTesu, OTMpPeIessiid YPOBeHb (haKTopa HeKpo3a OIyXoJeil o,
uHTepseiikuHa-10, JenTuHa, anuMnoHeKTUHA. Pe3yivmamot.
YcTaHOBNIEHO, YTO aKTUBHOCTb OOIIIEH JIaKTaTAeTUIpoTreHa-
3bl B KpoBU 60J1bHBbIX HAZKDBII ¢ cyOKIIMHUYECKUM U MaHU-
(eCTHBIM TUTIOTUPEO30M TMPEBHIIIAIAa TAKOBYIO Y MAIIUEHTOB
¢ HAKBIT u HopManbHOI (DYHKIMOHAILHON aKTUBHOCTBIO
IMUATOBUIHOM Xeje3bl Ha 13,5 % (p=10,02up=0,01 cooTBeT-
cTBeHHO). Y GosbHBIX ¢ couetanreM HAXKBIT u manudect-
HOTO TUTIOTUPe03a 3apuKCupoBaHa TOCTOBEPHO O0Jiee BHICO-
Kast akTUBHOCTb IleJ109HOoM (hocdarassbl (Ha 12,0 %, p =0,03)
110 CPaBHEHMIO C TTALIMeHTaMU TPYIIIbI cpaBHeHUs. KoHIleH-
Tpauus JienTuHa B Kposu nanueHToB ¢ HAXKBII kaxk ¢ cy6-
KJIMHUYECKUM, TaK U ¢ MaHU(DECTHBIM TUTIOTUPEO30M TIpe-
BbIIajaa TakoByto y 6onbHbIX HAKBIIT ¢ HopMmanbHO# (yH-
KIIMOHAJbHOM aKTUBHOCTBIO IIUTOBUIHOM XeJie3bl Ha 35,7 %

(p=0,04) u 72,1 % (p = 0,009) cOOTBETCTBEHHO. YPOBEHb
aauIoHeKTuHa B KpoBu Y 60iabHbIX HAXKDBIT u manudect-
HBIM TUTIOTHPEO30M OBbLT TOCTOBEPHO MEHBIIE, YeM Y Malli-
eHToB ¢ HAZKBIT 1 HopManbHOI (yHKIIMOHATbHOW aKTUB-
HOCTBIO IIMTOBUAHOM XeJie3bl U OOJbHBIX CYOKIMHUYECKUM
rUIoTHpeo3oM, B 2,1 pasza (p = 0,004) u ra 50,0 % (p = 0,009)
cootBeTcTBeHHO. [lpu couetannm HAXKBIT u manudect-
HOTO TMIIOTUpEeO3a y OOJbHBIX 0O0HApPYXMBAJIU JOCTOBEPHO
GOJIBIINIA BEPTUKAIBHBINM pa3Mep IMeYeHHU 110 CPeTHEKITIOU MY -
HOU TuHUM B cpenHeM Ha 9,1 MM (p = 0,004) o cpaBHEHUTO
¢ nmanmmeHTamu ¢ HAKBIT u Hen3dMeHHOI (DYHKIIMOHATBHOM
AKTUBHOCTBIO IMMUTOBUIHOM Xeyie3bl U Ha 8,6 MM (p = 0,04)
no cpaBHeHUto ¢ 6oabHbBIMU HAZKBIT u cyOKinMHMYecKUM
TUIOTUPe03oM. Beigodsr. Y GompHbIx HAXKBIT ¢ cyoxmu-
HUYECKUM W MaHU(ECTHBIM TUIIOTUPEO30M HAOIIONAIOTCS
OoJiee BbICOKAasi aKTMBHOCTb OOLIEH JaKTaTAETrMApPOreHa3bl
1 6oJjiee BBICOKUI YPOBEHbB JICTITUHA, a y TIOCJIEIHUX — ellle
u OoJiblllasi aKTUBHOCTb 1IEJO0YHOU docdarasel u OGosee
HU3KWIl ypOBEHb AAWUTIOHEKTWHA B KPOBU IO CPaBHEHUIO
C COOTBETCTBYIOLIMMU ToKa3ateasimu y 0osbHbIXx HAZKBIIT
Y HOPMaJIbHOW (PYHKIIMOHAIBHOW aKTUBHOCTBIO IIUTOBUII-
HoU Xene3bl. [Ipy Hammuuu MaHUGECTHOTO TUMIOTHPEO3a
y 6onbHbIX HAZKBIT oTMeuaeTcst 1OoCTOBEpHOE yBEJIMYECHUE
BEPTUKAJIBHOIO pa3Mepa MeuyeHU Mo CPEeIHEKITIOUMYHON JIn-
HWY TI0 CPAaBHEHUIO C TAKOBBIM Y TTAIIMEHTOB ¢ HOPMaJIbHBIM
(DYHKIIMOHAEHBIM COCTOSTHMEM IUTOBUIHON 3KeJe3bl WIN
CYOKJIMHUYECKUM TMITOTUPEO30M.

KiioueBble ¢10Ba: HealKkorobHast JKUpOBast 00JIE3HD Teve-
HU;, TUTIOTAPEO3; OMOXMMUYECKNE HApPYIIeHUsI KPOBU; JIeTl-
TUH; aIUTIOHEKTUH
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