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This research aimed at studying peculiarities of the indices of fibrinolysis system in patients with liver cirrho-
sis depending on Pro197Leu glutathione peroxidase-1 gene polymorphism. Methods. 28 patients with liver
cirrhosis were involved into the study. We assessed Pro197Leu polymorphism gluathione peroxidase-1
gene, total, non-enzymatic, and enzymatic fibrinolysis of blood plasma. Results. Estimation of the indices of
fibrinolytic blood activity in patients with liver cirrhosis showed that total fibrinolytic activity and enzymatic fi-
brinolytic activity were reliably lower than that of the control indices at the same time non-enzymatic fibri-
nolytic activity increased and did not reveal their dependence on the distribution of Pro197Leu polymorphism
of glutathione peroxidase-1 gene. Conclusions. Pro197Leu polymorphism of glutathione peroxidase-1 gene
does not influence upon the indices of the system of fibrinolysis in patients with liver cirrhosis.
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Introduction

The data available concerning the components
of chronic diffuse liver disease pathogenesis allow
us to detect the range of genes-candidates, whose
potential relations with this pathology need further
investigation [6, 11]. The difference of marker allele
frequency in patients with certain pathology and
healthy individuals gives the evidence to draw a
conclusion about the correlation between a particu-
lar allele and the pathology studied [2, 4, 6, 11].
The analysis of genetic associations plays an im-
portant role in the evaluating genetic factors in-
volved in the development of polymorphic diseases,
and liver cirrhosis in particular [6, 10, 11].

Due to recent scientific research both of Ukrain-
ian and international scientists the concept of rela-
tions between indices of fibrinolysis and expression
of various genes is beyond any doubt [1, 3, 5, 9].
Nevertheless, the dependence of the above indices
upon Pro197Leu glutathione peroxidase-1 (GPX1)
gene in patients with liver cirrhosis deserves more
detailed study.

This research aims at studying peculiarities of
the indices of the fibrinolysis in patients with liver
cirrhosis depending on Pro197Leu polymorphism in
GPX1 gene.

Materials and methods

30 patients with liver cirrhosis aged from 39 to
68 were examined. Depending on the distribution of
GPX1 gene Pro197Leu polymorphism the patients
were divided into three groups: ProPro -genotype
carriers — 12 patients, ProLeu -genotype - 9,
LeulLeu -genotype — 9.

The diagnoses of liver cirrhosis were verified on
the basis of complaints, anamnesis, objective
status, and standard laboratory techniques of ex-
amination (general clinical blood and urine analy-
ses, biochemical blood test — general bilirubin and
its fractions, sublimate and thymol tests, ionogram,
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proteinogram, coagulogram). The activity of the fol-
lowing blood enzymes was examined: alaninami-
notranspherase (AIAT), aspartate amino tran-
spherase (AsAT), gamma glutamyl transpherase
(GGT), alkali phosphatase (AP). The levels of urea,
creatinine were detected in the blood as well as se-
rum markers of hepatitis B and C viruses. Instru-
mental examinations were conducted (USD of the
abdominal organs, esophago-
gastroduodenofibroscopy (EGDFS)).

The degree of activity of liver cirrhosis was as-
sessed by the clinical manifestations and biochemi-
cal signs as AIAT, AcAT activity, thymol test, blood
bilirubin level [8]. The degree of liver cirrhosis com-
pensation was estimated by the criteria of C.G.
Child and J.G. Turcotte (1964) modified by K.N.H.
Pugh (1973). The levels of bilirubin, albumins,
prothrombin were evaluated in the blood serum, the
presence of ascites and encephalopathy was found
[7].

The patients with decompensated liver cirrhosis
(Il degree of hepatic-cellular failure, hypoalbu-
minemia less than 30%, IlI-IV degree of hepatic en-
cephalopathy, resistant ascites, systemic hypoten-
sion), chronic hepatitis of a viral aetiology, Wilson’s
disease, congenital as-antitripsin insufficiency (a4-
inhibitor of proteinases), idiopathic (genetic) hemo-
chromatosis, autoimmune hepatitis, diabetes melli-
tus, IlI-IV degree of chronic heart failure with ejec-
tion fraction of the left ventricle less than 45%,
acute disorders of the cerebral circulation and acute
coronary syndrome, psychic disorders, residents of
the IlI-IV zones of radiation contamination, individu-
als during pregnancy or lactation period or those
receiving oral contraceptives, with any acute in-
flammatory processes, other concomitant decom-
pensated diseases or acute conditions able to af-
fect the results of the study, were excluded from the
investigation.

Alleles of Pro197Leu regions in GPX1 gene
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were studied by means of extraction of DNA ge-
nome from leukocytes of the peripheral blood with
further amplification of a polymorphic region by po-
lymerase chain reaction (PCR) on the programmed
amplificatory device “Amply-4L" (“Biocom”, Mos-
cow) with individual temperature program for the
parameters of every gene. Table 1 shows succes-

sion of oligonucleotides in primers and their calcula-
tion positions on chromosomes.

DNA extraction was performed by “DNA-sorb-B”
reagents, variant 100 (Russia) according to the in-
struction. Purified DNA was kept under the tem-
perature of 20+2°C. Samples for PCR were pre-
pared by using “AmplySense — 200 — 1” (Russia).

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 chromosome Primer Succession of oligonucleotides in primers
GPXA 3021 Direct 5-TCGAAGCCCTGCTGTCTCA-3
P Reverse 5-CGAGACAGCAGCACTGCAAS

Total non-enzymatic and enzymatic fibrinolysis
of citrated blood plasma was estimated by asofibri-
nolysis (Simko Ltd., Ukraine).

The results obtained are calculated by applying
Biostat program with ranking by Student t-criterion.

Results and Discussion

Examination of blood fibrinolytic activity demon-
strated a reliable decrease in total fibrinolytic activ-
ity index by 16,8% (P<0,001) due to reduced en-
zymatic portion of fibrinolysis (on 42,1%, P<0,001).
The index of non-productive non-enzymatic, being
by 43,1% higher (P<0,001) than that of the control,
increased against this ground.

Thus, the patients with liver cirrhosis demon-
strate inhibition of fibrinolytic blood plasma activity
occurring due to the inhibition of enzymatic fibri-
nolysis as well as compensatory increase in non-
enzymatic fibrinolytic activity.

Thus, endothelial dysfunction caused by patho-
logical mechanisms such as oxidant stress and in-
creased cellular adhesion is likely to inhibit fibri-
nolytic blood activity in the examined patients.

Table 2 presents the results of examination of
fibrinolysis in the patients with liver cirrhosis de-
pending on the distribution of Pro197Leu polymor-
phism of GPX1 gene.

Examination of fibrinolytic blood activity showed
that total fibrinolytic activity of the blood plasma in
the patients of all the groups was reliably lower than
that of the control values: in the patients with Pro-
Pro-genotype by 19,0% (P<0,001), with ProLeu-
genotype and LeulLeu-genotype by 16,6%
(P<0,001) and 14,7% (P<0,01) respectively without
reliable difference between the groups.

Table 2
Indices of the fibrinolysis in patients with live

r cirrhosis depending on Pro197Leu polymorphism of GPX1 gene (M+m)

Control grou Genotypes of GPX1 gene, n=28
Index =20 group ProPro, ProLeu, LeuLeu,
n=12 n=9 n=9
1,390,051
1,32+0,049 1,36£0,058 P1<0,01
Total fibrinolyitc activity, mcmol azofibrin/1mL per hour 1,63+ 0,041 I5<0 061 P1<0,001 P >0’05
1 ) 27V
P>>0,05 P3>0,05
76+0,021
P ) . - 0,740,018 0.76:0,0
Non-enzymatic fibrinolytic activity, mcmol azofibrin/1mL per 0.51+0.019 0,690,032 P,<0,001 P,<0,001 P1<0,001
hour y =Y, ,OILU, s A P >0 05
P,>0,05 2
z P;>0,05
0,59+0,072
0,710,070 P.<0.001
Enzymatic fibrinolytic activity, mcmol azofibrin/imL per hour | 1,12+0,051 0,65+0,081 P;<0,001 P1<0,001 P1>0’05
P,>0,05 2
P5>0,05

Notes: n- numbers of observations; P; — probability of changes relating the control; P, — probability of changes relating the group of the
patients with ProPro-genotype; Ps — probability of changes relating the group of the patients with ProLeu-genotype.

Non-enzymatic fibrinolytic activity in the patients
of all the groups elevated, and increasing of this in-
dex in comparison with the control group was in-
dicative of the following: by 35,3% (P<0,001),
45,1% (P<0,001), and 49,0% (P<0,001) in the car-
riers of ProPro-, ProLeu- and LeulLeu-genotype re-
spectively.

Reliable decrease of enzymatic fibrinolytic activ-
ity of all the groups concerning the control values
was found: for the carriers of ProPro-genotype — on
42,0% (P+<0,001), ProLeu-genotype — on 41,3%
(P+4<0,001) and 51,2% (P+<0,001) for the patients
with LeulLeu-genotype.

Thus, Pro197Leu polymorphism of GPX1 gene
does not influence upon the indices of the system

of fibrinolysis in patients with liver cirrhosis.

Conclusions

Examination of the indices of fibrinolytic blood
activity in patients with liver cirrhosis showed that
total fibrinolytic activity and enzymatic fibrinolytic
activity was reliably lower than that of the control
indices at the same time non-enzymatic fibrinolytic
activity increases.

Pro197Leu polymorphism of GPX1 gene does
not influence upon the indices of the system of
fibrinolysis in patients with liver cirrhosis.

The prospects of further investigation require in-
depth studies of the pathogenetic peculiarities of
liver cirrhosis in order to find out the mechanisms of
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Pedepar
BMNNYB OUCTPUBYL|T PRO197LEU MOMIMOP®I3MY MEHA MMYTATIOHNEPOKCWOA3W 1-F0 TUMY HA MAPKEPW CUCTEMU
®IBEPUHONI3Y NMA3MU KPOBI Y XBOPWUX HA LIMPO3 MEYIHKA
Yumnon KA.
KntouoBi cnoea: uMpo3 neviHku, nonimopdism, rnyraTtioHnepokcuaasa 1-ro tmny, reH, dibprHonia.

MeTa gocnigXeHHsi. BUB4MTN 0COBNMBOCTI NOKa3HWUKIB cucTteMmn hibprHOMI3y y XBOPUX Ha LMPO3 MEYiHKK
3anexHo Big Pro197Leu nonimopgiamy reHa GPX1. MaTtepianu ta metogun. O6cTtexeHo 30 XxBOpMX Ha Lnpo3
nedviHkn. BusHauyeHo Pro197Leu nonimopdpiam reHa GPX1, 3aranbHy ¢hibpuHOMiTUYHY, hepMeHTaTUBHY Ta
HedepMeHTaTMBHY (DiIBPUMHOMITUYHY aKTMBHICTb Mna3mm KpoBi. Pe3ynbTraTn. Y XBOPUX LIMPO3OM MeEYiHKM
BCTAHOBMEHO MOPYLUEHHSA (PiGPUHONI3Y 3i 3HWKEHHAM CyMapHOi i bepMeHTaTUBHOI (DiOPUHONITUYHOT aKTmB-
HOCTi NnasmMmn KpoBi Ha TNi 3pOCTaHHSA HEeNpPOAYKTUBHOI HedhepMeHTaTMBHOI (DiGPUHONITUYHOI aKTUBHOCTI, a
TaKOX BifCYTHICTb 3arnexHiCTb MOKa3HMKIB cuctemmn ibpuHonisy Big amctpubyuii Pro197Leu nonimopdiamy
reHa GPX1. BwucHoku. Onctpmbyuis Pro197Leu nonimopdiamy reHa GPX1 He BnnvBae Ha NOKa3HMKM CUC-
TeMmun pibpUHONI3y Y XBOPUX Ha LIMPO3 NEYiHKK.

Pedepar
BNUAHWE OUCTPUBYLIMN PRO197LEU MOJNIMMOP®N3MA MEHA MMYTATUOHMNEPOKCWUIASbI 1-IO TUMA HA MOKASATENN
CUCTEMbI ®UEPUHOIN3A MNA3MbI KPOBW Y EOMNBHBLIX LIMPPO3OM MEYEHN
Yumnon K.A.
KntoueBble crioBa: LMPpPO3 nevyeHu, I'IOJ'II/IMOpCbI/ISM, rmyTaTnoHnepokcuaasa 1-ro TUhNa, rex, Cbl/lﬁpl/lHOJ'lI/lS.

Llenb nccnepoBanus. M3yunte ocobeHHOCTU nokasaTtenein cuctembl pubpuHonmsa y 60nbHbIX  LMppo-
30M NeyeHn B 3aBncuUMocTM OT Pro197Leu nonumopdusma reHa rinytatmoHnepokecuaasel 1-ro tuna. Mate-
puansl u metogbl. O6cneposaHo 30 6onbHBLIX C LMPPO3oM nedvenn. OnpegeneHo Pro197Leu nonumopdunsm
reHa GPX1, obwasa cdubpuHonuTnyeckasi, pepmeHTaTMBHas 1 HedepmeHTaTuBHas ubpuHonNuTUYeckas
aKTUBHOCTb Nria3mbl KpoBW. Pe3ynbTaTtbl. ¥ 60MbHbBIX LMPPO30OM NEeYeHu YCTaHOBIEHO HapylleHue dhunbpu-
HOMM3a CO CHWKEHNEM CyMMapHOM U hepMeHTaTUBHON (OMOPUHONUTUHECKON akTUBHOCTU NNa3mbl KPOBU Ha
doHe pocTa HenpoayKTUBHOW HedEPMEHTATUBHON (PUOPUHONUTUYECKON aKTUBHOCTU, @ TaKkKe OTCYTCTBME
3aBMCMMOCTM NokasaTtenen cuctembl ombpuHonmaa ot amuctpubyuumn Pro197Leu nonnmopduama reHa rny-
TaTMoHnepokcmaasbl 1-ro Tmna. Beisogbl. Ouctpubyuma Pro197Leu nonumopdmama reHa rinyTaTMOHNEepOoK-
cupasbl 1-ro TMNa He BNUSIET Ha NOKasaTenu cuctemMbl OPUHONN3a y BOMbHBIX LIMPPO30OM NEYEHM.
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