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GENETIC DETERMINISM OF THE FUNCTIONAL CONDITION
OF THE ENDOTHELIUM IN PATIENTS WITH CHRONIC DIFFUSE LIVER
DISEASES AND DISORDERS OF THYROID HOMEOSTASIS

Summary. Patients with chronic diffuse of liver disease have a violation of thyroid homeostasis in the form of
reduction of free triiodothyronine in the blood serum, as well as thyroid stimulating hormone increasing content

and of free thyroxin.

In patients with chronic diffuse liver diseases there is a relation between the expression of Pro197Leu
polymorphism of GPX1 gene and indices of cellular adhesion, which is revealed by a reliably higher content of
soluble intercellular adhesion molecule type 1 in the blood serum in homozygotic carriers of Leu-allele. Changes
of the endothelial functional state in patients with chronic diffuse liver diseases are associated with Pro197Leu
polymorphism of GPX1 gene, which is proved by a reliably higher index of desquamated endotheliocytes amount
and lower level of nitric oxide metabolites in the carriers of LeuLeu-genotype.

Key words: chronic diffuse liver disease, thyroid homeostasis, polymorphism, endothelium.

Introduction

Genetic polymorphism is the basis of a phenotype
difference of peculiarities, and it can stipulate congenital
susceptibility to various diseases. The study of this question
draws much attention to the gene coding factors involved in
the development of variable pathology [9, 11].

The analysis of genetic associations plays an
important role in the examination of the role of genetic
factors involved in the development of polymorphic
diseases, and chronic diffuse liver disease (CDLD) in
particular. The difference of marker allele frequency in
patients with certain pathology and healthy individuals
gives the evidence to draw a conclusion about the link
between a particular allele and corresponding pathology
[1, 3]. The information available concerning the links of
CDLD pathogenesis allows detecting the range of genes-
candidates which potential relation with this pathology
needs further investigation [7, 10].

Due to recent scientific research both of Ukrainian
and foreign scientists the concept of relations between
indices of cytokine regulation, endothelium functional
state and expression of various genes is beyond any
doubt [11]. Although dependence of the above indices
upon GPXI1 Prol97Leu gene polymorphism in
patients with CDLD remains above the attention of
researchers.

The aim the study. Peculiarities of the indices of the
cellular adhesion and endothelial functional state in patients

with CDLD depending on Prol197Leu polymorphism in
GPXI1 gene.

Materials and Methods

28 patientswith CDLD aged from 34to 72 were examined.
Depending on GPX1 gene Pro197Leu polymorphism there
were 12 homozygotes by Pro-allele, 8§ — by Leu-allele and 8
ProLeu-heterozygotes.

The diagnosis of CDLD was made on the basis of
anamnesis, generally accepted complex of clinical-
laboratory and instrumental investigation methods, USD
of the abdominal organs. Patients with chronic hepatitis
and cirrhosis of a viral etiology, Wilson-Konovalov disease,
congenital insufficiency of o-antitripsin (o-inhibitor
of proteinase), idiopathic (genetic) hemochromatosis,
autoimmune hepatitis were excluded from the study.

Alleles of Pro197Leu regions in GPX1 gene were studied
by means of excretion of genome DNA from leukocytes of the
peripheral blood with further amplification of a polymorphic
region by means of polymerase chain reaction (PCR) on the
programmed amplificatory Amply-4L (Biocom, Moscow)
with individual temperature program for the parameters of
every gene. Table 1 presents succession of oligonucleotides
in primers and their calculation positions on chromosomes.
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Table 1. Succession of oligonucleotides in primers used for polymerase chain reaction (PCR) to identify
Pro197Leu polymorphism of GPX1 gene

Gene localization . . . . . .
Gene name e, Primer Succession of oligonucleotides in primers
Direct 5’-TCGAAGCCCTGCTGTCTCA-3’
GPX1 3p21
Reverse 5’-CGAGACAGCAGCACTGCAA-3’

Table 2. Indices of the endothelial function in patients with CDLD depending
on Pro197Leu polymorphism of GPX1 gene (M = m)

Control group Genotypes of GPX1 gene, n =28
Index — ’
n=20 ProPro,n=12 ProLeu,n=8 LeuLeu,n=8
ICAM-1, ng/mL 259.600 £ 10.324 | 309.230 £ 12.463 | 351.380 £ 18.274 | 387.410+£20.108

p,<0.01 p, <0.001 p, < 0.001
p,>0.05 p,<0.01
p, > 0.05

Stable NO metabolites 18.140 £ 0.684 13.450 + 1.002 11.450+1.139 10.240+1.012
(NO,, NO,, mcmol/L) p,<0.01 p, <0.001 p, <0.001
p,>0.05 p,<0.05
p,>0.05

Endothelial cells, x 10%/L 3.040 £ 0.204 4.630+0.320 5.830 = 0.549 6.270 £ 0.625
p, < 0.001 p,<0.001 p, < 0.001
p,>0.05 p,<0.05
p,>0.05

Notes: n — number of observations; probability of changes concerning: p, — the control; p, — the group of
patients with ProPro-genotype; p, — the group of patients with ProLeu-genotype.

DNA extraction was conducted by means of DNA-
sorb-B reagents, variant 100 (Russian) according to the
instruction. Purified DNA was kept under the temperature
of 20 = 2 °C. Samples for PCR were prepared by means of
AmplySense-200-1 set (Russian).

The content of soluble intercellular adhesion molecule
type 1 (ICAM-1) in the blood serum was detected by
immunoenzymatic method with the use of commercial test
system BenderMedSystems (Austria).

Functional endothelial state was estimated by
the content of NO metabolites and the amount of
desquamated endothelial cells in the blood. NO content
in the blood serum was estimated by the concentration of
its final stable metabolite — NO, and the content of total
final metabolites NO (nitrates + nitrites). The method to
detect NO, content in the venous blood plasma is based
on the photocolorimetric detection of optic density of
NO, stained complex by Griess test [2]. The amount of
desquamated endothelial cells (EC) in the blood was
estimated by J. Hladovec method in N. Petrishchev et al.
modification [4].

Peculiarities of thyroid homeostasis were studied by
the content of free thyroxin (fT,), free triiodothyronine
(fT,) and thyroid stimulating hormone by means
of immune-enzymatic method using the reagents
ImmuneFa-TTH, IFA-SvT, and IFA-SvT,-1 (JSC
Immunotech) on the analyzer of immune-enzymatic
reactions Uniplan calculating the coefficients fT,/fT,,
fT,/fT,.

The results obtained are calculated by means of Biostat
program with the use of Student t-criterion.

Results

Indicators studies of thyroid homeostasis at patients
with CDLD established a probable reduction in fT, and
increase of the concentration in fT, due to failure of
peripheral monodeiodization against the increasing of
thyroid stimulating pituitary function. As evidence of this
assumption the probable reduction rate was observed in
fT/fT, with a corresponding of indicator in fT/fT,.
However, in most of the examined cases the values of the
studied parameters did not exceed the norm.

The indices of cellular adhesion and functional
endothelial state in patients with CDLD did experience
reliable changes depending on polymorphism of GPX1 gene
and were statistically different from the group of practically
healthy individuals (Table 2).

Reliable increase of ICAM-1 content in the blood
serum of all the groups concerning the control values was
found: for the carriers of ProPro-genotype — on 19.1 %
(p, < 0.001), ProLeu-genotype — on 25.4 % (pl < 0.001)
and 49.2 % (p, < 0.001) for the patients with LeuLeu-
genotype. LeulLeu-genotype carriers presented the value of
this index on 25.3 % higher (p, < 0.001) than that of the
patients with ProPro-genotype.

Pro-allele homozygotes revealed reliable decrease of
stable NO metabolites in the blood in 1.3 (p, < 0.01) in
comparison with the control value, Leu-allele ones —
in 1.8 times correspondingly (p, < 0.001), ProLeu-
heterozygotes — in 1.6 times (p, < 0.001). Reliably lower
level of NO metabolites (on 23.9 %, p, < 0.001) was found
in the blood of LeuLeu-genotype carriers as compared with
the patients of ProPro-genotype.
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While comparing the index of desquamated endothelio-
cytes amount in the blood of patients with CDLD depen-
ding on Pro197Leu of GPX1 gene with the control value its
index has been found to increase in 1.5 times (p < 0.001)
in the group with ProPro-genotype, in 1.9 times (p < 0.001)
in the group of patients with ProLeu-genotype, and in 2.1
times (p < 0.001) in the group with LeulLeu-genotype. The
value of the given index in the blood of LeuLeu-genotype car-
riers was found to be reliably higher than that in patients with
ProPro-genotype on 35.4 % (p < 0.05).

Thus, homozygotic carrier of Leu-allele in patients with
CDLD is associated with a reliable higher level of [CAM-1
in the blood serum, index of endotheliocytemia and lower
level of NO stable metabolites.

Obtained data is consistent with the results of the last
year’s research and shows that genetic variation in genes that
codes enzymes of the glutathione family affect susceptibility
tothe occurrence of CDLD, one of which is the pathogenesis
of endothelial dysfunction [1, 10]. Most researchers have
found that certain allelic variants of glutathione peroxides
gene may increase the likelihood of oxidative stress.

It is well-known that oxidative stress that accompanies
the intensification of peroxidation processes and antioxidant
imbalance background of activation is the leading
mechanism of liver disease [2, 3, 5].

These results can be explained by increasing free radical
oxidation processes in Pro197Leu polymorphism of GPX1
gene carriers [11]. Free radicals are able to directly destroy
NO [6]. Increased lipid peroxidation of membranes is the
result of damaging the structure of the endothelium and its
violation NO-producing ability. Developing an absolute or
relative deficiency of NO, is required for normal regulation
of vascular tone. The weakening of the NO-dependent
vasodilatatory reactions, in its turn, leads to increased
vascular tone, increased blood clots, and as a result, tissue
hypoxia. In addition, the reduced inhibitory effect of NO on
platelet aggregation, leukocyte adhesion to the endothelium
and smooth muscle cell proliferation of the vascular wall,
creates prerequisites for vascular disorders. Important
role in the pathogenesis of endothelial dysfunction plays
adhesion cell growth. Of particular importance in cell
migration is given intercellular adhesion molecule type 1 —
ICAM-1 |2]. It is known that cell adhesion is a violation of
not only the development but also to the further progression
of endothelial damage [6]. Progression endothelial
dysfunction, in turn, leads to tissue hypoxia, disruption of
metabolism and infiltration of macrophages subendothelial
space, induction of endothelial apoptosis [5, 10], which
is consistent with our results with respect to the growing
number desquamated (circulating) endothelial cells in
peripheral blood of patients studied.

Conclusions
1. Patients with chronic diffuse of liver disease have a
violation of thyroid homeostasis in the form of reduction
of blood serum of free trilodothyronine, as well as thyroid
stimulating hormone increasing content and of free thyroxin.
2. In patients with CDLD there is a relation between the
expression of Pro197Leu polymorphism of GPX1 gene and

indices of cellular adhesion, which is revealed by a reliably
higher content of intercellular adhesion molecules of the 1
type in the blood serum in homozygotic carriers of Leu-allele.

3. Changes of the endothelial functional state in patients
with chronic diffuse liver diseases are associated with
Pro197Leu polymorphism of GPXI1 gene, which is proved
by a reliably higher index of desquamated endotheliocytes
amount and lower level of NO metabolites in the carriers of
LeulLeu-genotype.
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Yumnion KA., MNatwkosckast H.B.,

lapasarok A.W., lNasaokosud H.A.

BYKOBUHCKI rOCYAQPCTBEHHbIV MEAVNLIMHCKNN YHUBEPCUTET,
KapeApa KAMHUYECKOM MMMYHOAOTVN, QAAEPIOAOTVN

Y SHAOKPUHOAOTM, T. YepHOBLbI

FEHETUMECKAA AETEPMUHALINA
OYHKUMOHAABHOIO COCTOSHUS SHAOTEAUS
Y NAUMEHTOB C XPOHNYECKUMU ANDDY3IHBIMU
3ABOAEBAHUAMW NMEYEHU C HAPYLLEHVUEM
TMPEONAHOTIO TOMEOCTA3A

Pe3iome. YcraHOBJIEHO, YTO Y MAIIMEHTOB C XPOHUYECKUMU TH(D-
¢y3HBIMEU 3200JI€BaHUSIMU TIEUEHU TIPOUCXOIUT HapYIIEeHNE TUPe-
OUJIHOTO TOMEOCTa3a B BUJIE CHIXKEHUS COIEPXKAaHMS B CHIBOPOTKE
KPOBU CBOOOJHOTO TPUAOATUPOHMHA, MOBBILICHUSI COMEPKAHUS
TUPEOTPOITHOTO TOPMOHA U CBOOOTHOTO TUPOKCUHA.

Y nanmeHToB ¢ XpoHudeckuMu A y3HbIMI 3a00T€BaHUSIMU
TEeYeHU YCTAaHOBJIEHA CBSI3b Mexay sKcrpeccueit Prol97Leu mo-
nmumopdusma reHa GPX1 u nokasateassMu KJIETOYHOM aare3uw,
KOTOpas TIPOSIBIISIETCST TOCTOBEPHO O0Jiee BEICOKUM COEepXKaHMEeM
MOJIEKYJIBI MEXKJIETOUHOI anre3nu 1-ro Tuma B CHIBOPOTKE KPO-
BM Y TOMO3MTOTHBIX Hocutenein Leu-amnenu. UsmeHenus ¢byH-
KIMOHAJILHOTO COCTOSIHUSI 9HIOTEIMS Yy MAllMeHTOB C XPOHHUYE-
ckumu b y3HbIMY 3a00JI€BaHUSIMU TIEYEHU aCCOLMUPYIOTCS C
Pro197Leu momumopdusmom rera GPX1, o yem cBUIETETHCTBYET
JIOCTOBEPHO OoJiee BHICOKMI MOKa3aTe b KOJIMYECTBa JeCKBAMUPO-
BaHHBIX SHIOTEJIMOLMTOB U 00Jiee HU3KUI YPOBEHb METa0OIUTOB
oKcHaa a3oTa y Hocuteseil LeulLeu-renorumna.

KiroueBsbie cioBa: xpoHunueckue auddysHbie 3a0071eBaHKS T1e-
YEeHU, TUPEOUIHBIN TOMEOCTa3, MOJIUMOPMU3M, SHAOTETUNM.

Yumnon KA., lNawkoBcbka H.B.,

lapasatok O.1., MNasaokosmd H.A.

BYKOBUHCBHKNA AEPXKABHU MEANYHWL YHIBEPOCUTET,

KapeApaA KAIHIYHOT iMyHOAOTT, QAeProAorii TQ eHAOKPUHOAOTII,
M. YepHisui

FEHETUYHA AETEPMIHALLIS
®YHKLUIOHAABHOTO CTAHY EHAOTEAIIO
B MALJEHTIB I3 XPOHIYHHUMWU AUDY3IHUMMN
3AXBOPIOBAHHSAMM MEYIHKM 3 MOPYLLEHHAM
TUPEOIAHOIO TOMEOCTA3Y

Pe3iome. YcraHoBIIEHO, 1110 B MALHEHTIB i3 XpOHIUHUMU AUDY3-
HMMM 3aXBOPIOBAHHSIMU TIEUiHKU BiIOYBAETHCS TIOPYIIEHHS THUPE-
OIIHOTO TOMEOCTa3y Y BUIVISIII 3HVDKEHHST BMICTY B CMUPOBATIIi KPOBi
BiJIbHOTO TPUNOATUPOHiHY, MiNBUIIEHHS BMIiCTy TUPEOTPOITHOTO
TOPMOHY Ta BUTbHOTO TUPOKCHUHY.

Y nauieHTiB i3 XpOHIYHUMHU TUDY3IHUMU 3aXBOPIOBAHHSIMU
MevYiHKM BCTAHOBJEHO 3B’SI30K MiX ekcmpecieio Prol97Leu
nojgimopdizmy reHa GPXI Ta mokasHMKaMu KJIITMHHOI aj-
resii, 110 MPOSBISETHCS BipOTiAHO BUILIUM yMiCTOM MoJie-
KyJU MIXKJITUHHOI aaresii 1-ro Tumy B cMpoBaTlii KpOBi B
TOMO3UTOTHMUX HOCIiB Leu-aneni. 3MiHM (GYHKIIiIOHAJIbHO-
ro CTaHy €HJOTeJil0 B Mali€HTiB i3 XpOHiYHIMU OTUDY3HU-
MU 3aXBOPIOBAHHSIMM TMeYiHKM acouilioTbcst 3 Prol97Leu
moaiMmopdizmom rena GPX1, rmpo 1110 ¢BiIuUTh BipOTiTHO B~
UM MMOKA3HUK KiJTbKOCTi J€CKBAaMOBaHUX €HIOTETIOLUUTIB i
HUXXYUI piBeHb META0O0JITiB OKCcUAy a30Ty B HociiB LeulLeu-
TEHOTHUTITY.

KirouoBi ci1oBa: xpoHiuHi 1udy3Hi 3aXBOPIOBAHHS NICUiHKHU, TH-
peoinHuil roMeocTas, mojaiMopdism, eHIOTETil.
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