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ABSTRACT

The aim. To study peculiarities of the indices of the cellular adhesion and
endothelial functional state in patients with CDLD (chronic diffuse liver diseases)
depending on Pro197Leu polymorphism GPX1 gene.

Methods. 28 patients with CDLD aged were examined. We have determined
Pro197Leu polymorphism GPX1 gene, the level of soluble intercellular adhesion
molecule - 1 type (ICAM-1), desquamated endothelial cells and the content of
nitrogen monoxide (NO) metabolites in the blood serum.

Results. 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 ICAM-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 NO metabolites in the carriers of
LeuLeu-genotype.

Conclusions. It was establish dependence of level cellular adhesion and

endothelial function in patients with chronic diffuse liver disease from gene



polymorphism distribution Pro197Leu GPX1. |
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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 [2,12,15].

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 [12,16]. 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.

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 [15].
Although dependence of the above indices upon GPX1 Prol97Leu gene
polymorphism in patients with CDLD remains above the attention of researchers.

The aim: Peculiarities of the indices of the cellular adhesion and endothelial
functional state in patients with CDLD depending on Pro197Leu polymorphism in
GPX1 gene.

Materials and Methods
28 patients with CDLD aged from 25 to 74 (an average age - 52,3+6,09)
were included into the study. There were 19 men (67,9%) and 9 women (32,1%),



an average duration of the disease was 5,9+1,30 years. The control group included
20 practically healthy individuals (an average age - 52,2+12,15), 13 men (65,0%)
and 7 women (35%) among them.

The diagnosis of chronic hepatitis (CH) was made in 13 individuals (46,4%)
with an average age of 49,6+8,59. There were 7 men (53,8%) and 6 women
(46,2%) among them, an average duration of the disease was 6,0+2,10 years. A
mild form of CH was found in 8 patients (28,6%) and moderate form - in 5 patients
(17,8%).

Liver cirrhosis (LC) was diagnosed in 15 patients (53,6%) with an average
age of 55,0+7,43. Men constituted 11 patients (73,3%), women - 4 (26,7%), an
average duration of the disease was 5,7+1,80 years. A mild form of LC was found
in 9 patients (32,2%) and moderate form - in 6 (21,4%).

The study was conducted on the basis of the Department of

Gastroenterology, Chernivtsi Regional Clinical Hospital.

The diagnoses of CH and LC were made according to the Classification of the
World Congress of Gastroenterologists (Los Angeles, 1994, with additions of V.

Desmet et al, 1995) and specifications of the International Classification of

Diseases (ICD) of the 10™ revision [4].

CH and LC were verified on the basis of complaints, anamnesis, objective
status, common laboratory methods of examination (general clinical blood and
urine analyses, biochemical blood test - general bilirubin and its fractions,
sublimate and thymol tests, ionogram, proteinogram, coagulogram). The activity
of the following blood enzymes was examined: alaninaminotranspherase (AIAT),
aspartateaminotranspherase (AsAT), gammaglutamyltranspherase (GGT), alkali
phosphatase (AP). The levels of urea, creatinine were detected in the blood as well
as serum markers of hepatitis B and C viruses. Instrumental examinations were

conducted (USD of the abdominal organs, esophagogastroduodenofibroscopy
(EGDEFS)).

The degree of activity of CH and LC was found on the basis of clinical
manifestations and biochemical signs - AIAT, AcAT activity, thymol test, bilirubin
level in the blood [5].

The degree of LC compensation was estimated by the criteria of C.G. Child



and J.G. Turcotte (1964) in the modification of K.N.H. Pugh (1973). The levels of
bilirubin, albumins, prothrombin were detected in the blood serum, the presence
of ascites and encephalopathy was found [13].

The degree of portal hypertension was determined on the basis of varix
dilatation of the lower esophageal portion, subcutaneous veins of the anterior
abdominal wall, umbilical veins, splenomegaly, ascites and hepatic
encephalopathy [7].

Inclusion criteria were: the age from 25 to 76, diagnosed CH and LC (of a
mild and moderate activity) verified by means of clinical, laboratory and
instrumental examinations, informed written concern of the patient to participate
in the study.

Patients with decompensated LC (III degree of hepatic-cellular failure,
hypoalbuminemia less than 30%, III-IV degree of hepatic encephalopathy,
resistant ascites, systemic hypotension), chronic hepatitis of a viral etiology,

Wilson’s disease, congenital oq-antitripsin insufficiency («aq-inhibitor of

proteinases), idiopathic (genetic) hemochromatosis, autoimmune hepatitis,
diabetes mellitus, [1I-IV degree of chronic heart failure with ejection fraction of the
left ventricle less than 45%, acute disorders of the cerebral circulation and acute
coronary syndrome, psychic disorders, residents of the III-IV zones of radiation
contamination, individuals during pregnancy or lactation period or those
receiving oral contraceptives, with any acute inflammatory processes, other
concomitant decompensated diseases or acute conditions able to affect the results
of the study, were excluded from the investigation.

Depending on GPX1 gene Prol97Leu 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 a-antitripsin
(a-inhibitor of proteinase), idiopathic (genetic) hemochromatosis, autoimmune
hepatitis were excluded from the study.

Alleles of Prol97Leu 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.

Table 1. Succession of oligonucleotides in primers used for polymerase chain reaction (PCR) to

identify Pro197Leu polymorphism of GPX1 gene

Gene name Gene localization on Primer Succession of oligonucleotides in primers
chromosome
GPX1 3p21 Direct 5'-TCGAAGCCCTGCTGTCTCA-3'
Reverse 5'-CGAGACAGCAGCACTGCAA-3'

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+29C. Samples for PCR were prepared by means of “AmplySense
- 200 - 1” set (Russian).

The content of soluble intercellular adhesion molecule - 1 type (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

[11]. The amount of desquamated endothelial cells (EC) in the blood was
estimated by J.Hladovec method in N.Petrishchev et al. modification [6].

The protocol of examination of the patients was approved during the

proceedings on Biomedical Ethics at Bukovinian State Medical University. The

document is compiled according to the requirements stipulated by the 6th chapter

of CH GCP (1996). While compiling the protocol, the main principles of the

Helsinki Declaration on Biomedical Research (1974) adapted during the 415t
International Assembly in Gong Kong (September, 1989) were followed. The



protocol corresponds to the basic principles of proper medical practical work such

as respect of a personality, awareness of the patient, estimation of the risk of harm
and benefit [17,18,19].

Primary findings of patients’ examinations were included into the data base
in the system of MicrosoftExcel. Formalization, standardizing of the results and

statistical analysis were included into the further processing of our findings.

Before checking statistical hypotheses the analysis of regular distribution of
the values in randomized surveys by means of detection of asymmetry and excess
coefficients with the help of Khan-Shapiro-Wilcky criterion was conducted.

Probability of the difference of an average arithmetic and its errors between

the groups of the study was calculated by means of double odd Student t-criterion.

For the data corresponding to normal distribution with equality of general
dispersions of sampling checked by means of Fisher-criterion a probable
difference was with p<0,05 [8].

Mathematical calculation of the results obtained was conducted on IBM PC
Pentium IIl by means of computer program Primer of Biostatistics, Version 4.03
(S.Glantz, USA) and the standard package of statistical programs of Microsoft
Office Excel 2007 [1].

Results
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).

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

Index Control group Genotypes of GPX1 gene, n=28
n=20 ProPro, n=12 ProLeu, n=8 LeuLeu, n=8
ICAM-1, ng/mL 387,41+20,108
351,38+18,274 P1<0,001
259,60+10,324 309,25+12.463 P1<0,001 P,<001
' ’ P1<0,01 2=




P2>0,05 P3>0,05
Stable NO 10,241,012
+
metabolites (NO5, 13,45+1.002 11,541,155 P1<0,001
18,140,684 o P1<0,001
NO3, mcmol/L) ’ ’ P1<0,01 P,<0,05
P,>0,05
P3>0,05
Endothelial cells, x . p 6,27+0,625
,83£0,549
10%/L, 4,63+0,320 P1<0,001
3,040,204 P1<0,001
Y P1<0,001 P,<0,05
P,>0,05
P3>0,05

Notes: n- numbers of obseravtions;

P1 - probability of changes concerning the control
P; - probability of changes concerning the group of patients with ProPro-genotype

P3 - probability of changes concerning the group of patients with ProLeu-genotype

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% (P1<0,001), ProLeu-genotype - on 25,4% (P1<0,001) and 49,2%

(P1<0,001) for the patients with LeuLeu-genotype. LeuLeu-genotype carriers
presented the value of this index on 25,3% higher (P1<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 (P1<0,01) in comparison with the control value, Leu-allele ones
- in 1,8 times correspondingly (P1<0,001), ProLeu-heterozygotes - in 1,6 times
(P1<0,001). Reliably lower level of NO metabolites (on 23,9%, P1<0,001) was

found in the blood of LeuLeu-genotype carriers as compared with the patients of
ProPro-genotype.

While comparing the index of desquamated endotheliocytes amount in the
blood of patients with CDLD depending 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 LeuLeu-genotype.
The value of the given index in the blood of LeuLeu-genotype carriers 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 ICAM-1 in the blood serum, index of
endotheliocytemia and lower level of NO stable metabolites.

Discussion

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 to the occurrence of CDLD, one of which is the pathogenesis of
endothelial dysfunction [12,20]. 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 [2,10].

Certain researchers [9,15] indicate that in patients with CDLD homozygotic
carrying of Leu-allele gene GPX1 is connected with reliably higher level of general
bilirubin and its indirect fraction, as well as bigger activity of aminotranspherases.

These results can be explained by increasing free radical oxidation
processes in Pro197Leu polymorphism of GPX1 gene carriers [14]. Free radicals
are able to directly destroy NO [3]. 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 [12,14]. It is known that cell
adhesion is a violation of not only the development but also to the further
progression of endothelial damage [16]. Progression endothelial dysfunction, in
turn, leads to tissue hypoxia, disruption of metabolism and infiltration of
macrophages subendothelial space, induction of endothelial apoptosis [3,15],

which is consistent with our results with respect to the growing number



desquamated (circulating) endothelial cells in peripheral blood of patients
studied.

Conclusions

1. 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 (ICAM-1) in the blood serum in homozygotic carriers of Leu-allele.

2, 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 NO metabolites in the carriers of LeuLeu-genotype.
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TYXKbIPbLIMOAMA

BaybIpAbiH, co3bIMaabl Auddy3abl aypysl 6ap Haykacrapja GPX1 reHi
nosuMopPu3aMi  AMCTPUGYLMACHIHBIH, 3HAOTENUNHAIH KbI3MeT ’Karjganbl MeH
»KacylaJiblK ajre3us KepceTKimrepiHe acepi

Yummoii K.A., [Tamkosckasa H.B.

ByKOBUHCKMI MeMJIEKETTiK MeJULUHAJIBIK yuuBepcuteTi, YepHOBIEI K., YKpaHUHa

3epTTeyAiH MaKcaTbl. BaybIp/biH co3bUIMasIbl A1ddy3abl aypybl oap Haykactapza GPX1 reni
nonuMopdU3Mi AUCTPUBYLHUSACH KesiHJe 3HJAOTeNUHAIH KbI3MET JKaF/lalbl MEH >KacyllasbiK
aJiresus KepceTKilITEPiH 3ePTTeEY.

daicrepi. BaybipabiH co3blaMaibl AudPysabl aypybl 6ap 28 HayKac texcepingi. GPX1 reHinig
nosumopodusminiy Prol97Leu, AeckBamManus/aaHFaH SH/JOTEJMOLUTTepAiH, 6ipiHmi TUITI
)KacyllaapasiblK ajre3usiHbIH, MOJIEKYJIaJIbIK [eHredl jxoHe KeKTaMblp KaH CapbICybIHJaFbl
HUTPOTEH MOHOOKCHAIHIH MeTaboJIMTTEP] KypaMbl 3epTTeAl.

Hotmkeci. BaybipAblH cosblaiManbl Juddysapl aypybl 6ap HayKacTapja GPX1 reHiHIH
noaumopodusmidig Prol97Leu skcnpeccrscbl MeH 2Kacylla aAre3usiChbIHbIR KepceTKiTepi
apacbIHAAFDI 6ails1aHbIC aHBIKTaJ /bl On Leu-asyiesIgHbIH TOMO3UTOTThI
TachbIMa/ayllblIaPbIHbIH, KaH capbiCyblHAa  1-mi TUOTI ’KacyllaapasblK aAresusChIHbIR
)KOFapbl JeHreilimeH kepiHic TanTbl. COHbIMEH KaTap, GaybIP/AbIH CO3bLIMAJbl 1 dy3abl
aypybl 6ap HayKacrapAa SHAOTeNMHJIH KbI3MET JKaf[albIHbIH 6y3bliybl GPX1 reHiHiy
Pro197Leu noauMopduaMiMeH GadiaHbichl  6aiikanzgbl. — bys LeuLeu-reHOTUIITI
TacbIMaJjayliblaap/a a30T OKCUAIHIH MeTaboMTTepiHiH TOMEH/Ir MeH JecKkBaMalusIaHfaH
JH/IOTEJMOLUTTEPIH CaHbIHBIH XKOFapblIaybIMEH KOPiHIC TalThI.

KopbIThIHABL Baybip/iblH, co3blIManbl Auddysabl aypybl Gap HaykacTapja GPX1 reHiHin,
noaumopdusMidii Prol97Leu skcmpeccHscbl MeH Xacylla ajAre3usiChbIHbIH KepceTKiTepi
apacblH/laFbl OalJIaHbIC aHBIKTAJ/AbI.

MaupI3abl  ce3aep: bBayepablH  cosbuiMansl  AuddysAbl  aypysaapbl,  OJHMOPOU3M,
’KacylaapasblK a/ire31s MoJIeKy1achl, SHA0TeUH

] Clin Med Kaz 2014;1(31):33-37

PE3KOME
BiusiHue AUCTpUGYyI MM nmoauMopdusma reda GPX1 Ha mokasaTeau KJI€TOYHOM
aare3ny U GyHKIMOHAIBHOIO COCTOSIHUA 3HAOTE/UA Y GOJIBHBIX XPOHM1E€CKMMMU

A py3sHbIMU 3a60J1eBaHUSIMU IIeYEeHHU
Yumnoiu K.A., [Tamkosckas H.B.



ByKOBHHCKHH rocyjapCTBEHHbBIA MeJIMLMHCKUI YHHBEPCUTET, T. YepHOoBIbI, YKpauHa

llenbp wuccremoBaHuA. H3ydyuTh 0CO6GEHHOCTM KJIETOYHOM ajATe3ud W
GYHKUUOHAJBHOTO  COCTOSIHMA  3HAOTEJIUSI Yy GOJIbHBIX XPOHUYECKUMH
AMpoysHbIMU  3a60JieBaHUSIMU IeYeHH B 3aBUCHUMOCTH 0T Prol97Leu
nosumopdusma resa GPX1.

Metoabl.  O6GcnefoBaHo 28  GOJIBHBIX  XPOHUYECKUMH  AMPPY3HBIMU
3abosieBaHuAMU TnedeHW. Onpegesnen Prol97Leu mosumopdusma reHa GPX1,
yPOBe€Hb MOJIEKYJIbI MEXKJETOYHOW ajaresun 1-ro TuUMa, AeCKBAaMMPOBAHHBIX
SH/IOTEJIMOLUTOB U COJEpKaHHe MeTaboJUTOB MOHOOKCHAA HHUTpPOreHa B
CbIBOPOTKE BEHO3HOU KPOBHU.

Pe3yibTaThl. Y 60JIbHBIX XpPOHUYECKUMU AUDPY3HLIMU 3a60/1€BaHUSAMU NTeYeHHU
yCTaHOBJIEHA CBA3b MEXKAY sKcnpeccued Pro197Leu nonmnmMmopdusma rena GPX1 u
[IoOKa3aTeJsAMHU KJIETOYHOM aJire3uy, KoTopasd TIpOABJAAETCd JOCTOBEPHO
BbICOKMM COJep>KaHHEM MOJIEKYJIbl MEeXKJEeTOYHOW aaresud 1-ro Ttumna B
CbIBOPOTKE KPOBHU y TOMO3UTOTHbIX HocuTened Leu-annensa. HsmeHeHusa
QYHKLMOHALHOTO  COCTOSIHUSI  3HJOTENUS] Y  OOJIbHBIX XPOHUYECKUMHU
JMPPYy3HLIMU  3a60/IeBaHUAMM  TIeYEeHU  acCoUuupyloTcas ¢ Prol97Leu
nosumopdusmom reHa GPX1, o 4eM CBUJETENLCTBYET JOCTOBEPHO BhILIE
NoKa3aTeJib KOJIMYEeCTBAa [JeCKBAMHUPOBAHHBLIX 3HJOTEJUOLUTOB U HU3SKUU
ypOBEHb MeTaboJIMTOB OKCUJA a30Ta Y HocuTesed LeuLeu-reHoTumna.

BbIBOJIbI. YCTaHOBJIEHO 3aBHUCHMOCTb IIOKasaTesiell KJIeTOYHOW ajare3uu u
GYHKIMOHAILHOTO  COCTOSIHUA  3HJOTENUST Y  OGOJBHLIX XPOHUYECKUMH
AnddysHble 3a60€BaHUA MeYeHH OT AUCTpubyuuu Prol97Leu nonumopdusma
reHa GPX1.

Kiw4yeBble cioBa: xpoHudyeckue JAuddysHble 3a60/ieBaHUS  IeYeHH,

MOJIMMOPQU3M, MOJIEKYJIA MEXKJIETOUHOH a/ire3uu, 3HA0TEUA.
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