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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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3. Submitted material must include a coverage of a topical subject, research methods, results,
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4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.
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version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

The aim of the research was to study the frequency of VKROC1
and CYP2C9 genes different alleles for healthy donors and
for patients with thrombosis, in Abkhazian population and to
reveal the interdependence of the studied genes products in the
treatment of thrombosis with warfarin.

Warfarin is an anticoagulant, causing the inactivation of the
VKORCI1 gene product, which is one of the clotting factors. The
protein product of CYP2C9 gene is involved in the metabolism
of warfarin. Genotyping of blood samples for studied genes
alleles was carried out using a tube scanner (ESE Quant Tube
Scaner), allowing to identify SNPs.

With the highest frequency in the studied group of healthy
donors of Abkhazian population, by VKROCI gene found
Heterozygous (AG genotype) (74,5 %). The distribution
of homozygous of "wild" (GG) and mutant genotype (AA)
accounted for 13,5% and 11,8%, respectively. In the group of
patients with Thrombosis, wild-type homozygotes accounted
for 32.5%, which is significantly high compared to the control
group. The percentage of heterozygotes was significantly lower
than in the control group and accounted 56,25%. as for the
homozygous mutant genotype, it was practically the same as in
control group (11,2%).

Regarding the rate of polymorphic variants of the CYP2C9
gene, quite large differences between diseased and healthy
individuals were detected according to some of them. CYP2C9
*1/*1 genotype (wild- type homozygote) was observed in 32.9%
of healthy individuals, while the same genotype was detected
in only 14.5% of patients with thrombosis. The percentage of
CYP2C9 *1/*2 genotype was slightly different between healthy
and thrombotic subjects and corresponded to 27.5% in healthy
individuals and 30.4% in thrombotic patients. CYP2C9 *1/*3
genotype accounted for 16.1% in healthy individuals. The
mentioned indicator was significantly different from the similar
indicator of patients with thrombosis, which corresponded to
24.1%. The largest difference between the percentages was
observed according to the CYP2C9 *2/*3 (mutant heterozygote)
genotype. In healthy individuals, this rate corresponded to
40.3%, and in thrombotic individuals - 11.4%. The CYP2C9
*2/*2 genotype was not observed in any of the study groups,
while the percentage of CYP2C9 *3/*3 (mutant homozygous)
individuals did not differ and amounted to 1.6% (in healthy
individuals) and 1.2% (in thrombotic patients).

VKORCI1 and / or CYP2C9 genes polymorphisms are
presented in a number of clinical dosing algorithms and in
prospective clinical trials.

In conclusion, it should be noted that the present work revealed
a significant variability of genotypes between the groups of
patients with thrombosis and healthy individuals, in Abkhazian
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population. The results obtained in determining the polymorphic
variants of the VKORCI1 and CYP2C9 genes, studied by us,
should be taken into account when using algorithms to determine
the optimal dosage for warfarin treatment in thrombotic
individuals of the Abkhazian population, both during treatment
and for the prevention of thrombosis.

Key words. VKROCI gene, CYP2C9 gene, genotype testing,
thrombosis, warfarin.

Introduction.

The study of the genetic structure of populations is a significant
component of epidemiological studies. Knowledge of the
genetic structure of the population by the alleles of individual
genes directly or indirectly involved in certain pathological
processes largely determines both the general health care
strategy in a given region and the effectiveness of drug therapy.
Of particular interest in this aspect is the determination of the
frequencies of carriers of different combinations of alleles, the
products of which have great importance in the effectiveness of
anticoagulant therapy in cardiovascular diseases.

It is known that one of the most used anticoagulants in the
treatment of thrombosis is warfarin, a drug of the coumarin
group. Treatment with warfarin for thrombosis (in the United
States, on average, more than 1 million patients per year take
warfarin) is significantly associated with the risk of bleeding,
which is the leading cause of hospitalizations and death [1].
Based on this, great important is the calculation of the optimal
dose of warfarin, which can vary widely for different individuals
(more than 20 times). Warfarin reduces blood clotting by
inhibiting the VKORC1-encoded gene - one of the subunits of
the vitamin K epoxide reductase multiprotein complex [2].

Warfarin is known to be a mixture of (S)- and (R)-warfarin.
The main protein involved in the metabolism of warfarin is
cytochrome P-450, the enzyme responsible for the assimilation
of the active S- enantiomer encoded by the CYP2C9 gene: the
concentration of warfarin in the blood plasma mainly depends
on its catalytic activity [3,4].

Both genes, CYP2C9 and VKORCI, are polymorphic and
are represented by several allelic variants. In particular, six
mutations were identified in the coding part of the CYP2C9
gene. Clinically significant variants include CYP2C9*1
(called as "wild type") and its 2 allelic forms (CYP2C9*2 and
CYP2C9*3). The last two alleles are associated with a decrease
in the metabolic efficiency of the CYP2C9 enzyme and an
increased risk of bleeding [5,12]. As for the polymorphic variants
of the VKORCI gene, they are united in three haplogroups: AA,
AB, and BB. The main cause of bleeding is, on the one hand, a
high level of warfarin in the blood, which, in turn, depends on
CYP2(9 allelic form, the individual is a carrier of.

On the other hand, the carriage of the VKORCI1 gene variant,
which determines the activity of vitamin K epoxide reductase,
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is also very important. Both genes show different frequencies of
allele polymorphism in different populations [1].

The method currently used to adjust the dose of warfarin in
population studies in Georgia is time- consuming and associated
with certain difficulties. The methodological innovation
proposed by us in this work is the detection of mutations
represented by single nucleotide substitutions in the studied
genes, i.e., genotyping - determination of single nucleotide
polymorphism.

The aim of the research was to study the frequency of VKROC1
and CYP2C9 genes different alleles for patients with thrombosis
and for healthy individuals, in Abkhazian population and to
reveal the interdependence of the studied genes products in the
treatment of thrombosis with warfarin.

Materials and methods.

The studies were carried out using the venous blood of
Individuals from Abkhazia. Were studied: clinically healthy
donors (150 individual) and patients with thrombosis (100
patient).

To identify allelic variants of the studied genes that differ in
single nucleotide substitutions, the method of DNA amplification
(SmartAmp) was used. Were used primers, labeled with different
luminescent dyes.

The amplification reaction, the determination of single
nucleotide substitutions, and genotyping were carried out using
an ESE-Quant Tube Scanner, a special device successfully used
for this purpose and especially convenient for epidemiological
studies [6]. ESE Quant Tube Scanner delivers sensitive,
accurate, effective and fast results. Fluorescence detector is
based on modern Microsystems technology.

The SmartAmp method was developed based on the principal
concept that DNA amplification itself can provide the signal for
detection of genetic polymorphisms and/or mutations. In the
SmartAmp method, clinical samples are processed using DNA
polymerase with strong strand displacement activity [7,8]. This
enzyme is highly resistant to cellular contaminants and so can
work directly on blood samples, after a simple heat treatment
(98°C, 3 min) has been carried out to degrade RNA and denature
proteins. This is the great advantage of the SmartAmp method
over commonly employed PCR-based techniques using Taq
DNA polymerase which is easily inhibited by impurities [9].
Afore-mentioned method has following advantages compared
to currently established technologies:

1. SmartAmp reaction is isothermal, unlike PCR method,
it not requires temperature cycling regime and works at one
temperature. Therefore, SmartAmp is applicable to rather
simple and inexpensive instruments.

2. Unpurified samples like a few micro litters of whole
blood can be applied directly to the reaction. Therefore, DNA
purification step can be eliminated.

3. Developed technology enables to monitor the reaction in
real time.

4. Whole process, from sample preparation to results, mutation
detection and SNP genotypes can be obtained in as little as 50-
60 minutes and can be visualized by real time graphs.

Using this method, mutation can be detected after a 30-minute
incubation of the research material, in the isothermal conditions.
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The reaction is running in the 25 pl reaction area, in which will
be added the sets of four different primers with 10 pl volume,
which will initiate the allele-specific amplification. In the tube
is added a set of free nucleotides to the synthesis of new chains.
Apart from this, the necessary and essential components in
the area are: DMSO (Dimethyl Sulfoxide), Tris-HCI (Ph = 8),
KCl, (NH4)2S04, MgS04, Tween 20, SYBR-Green and DNA-
polymerase. The listed components will be mixed with prepared
study samples containing capillary blood and working solution
of NaOH (1:2). Processing of samples is running at 980C
temperature for 3 minutes. At the last stage, the sample will be
placed on ice and 2 pl volume will be transferred to PCR tubes
in reaction area and placed in the device for SmartAmp reaction
during 60 minutes.

Homo-(dominant and recessive) and heterozygous carriers
were counted for "wild" and mutant alleles of the VKORCI1 and
CYP2C9 genes (*1, *2 and *3).

Statistical processing of data for the percentage indicator of
the carriers of a particular variant of the genotype was carried
out according to the formula:

Jn(100—n)

N

m m==
N

Where: n - is the percentage of a given genotype variant
(homo- or heterozygous),

N - is the number of studied individuals.

Comparison of two values for indicators of any parameters
was carried out using Student's criterion (t):

M, -M,

m2+m2
1 2

Results and Discussion.

t=t=

The results of the frequencies of different genotypes of the
VKROCI gene in Abkhazian population is presented in Figure 1.
With the highest frequency in the Abkhazian population of
healthy donors, found Heterozygous (AG genotype) (74,5 %).
The distribution of homozygous of "wild" (GG) and mutant
genotype (AA) accounted for 13,5% and 11,8%, respectively. In
the group of patients with Thrombosis, wild-type homozygotes
accounted for 32.5%, which is significantly higher compared
to the control group. The percentage of heterozygotes was
significantly lower than in the control group and accounted
for 56,25%. as for the homozygous mutant genotype, it was
practically the same as in control group (11,2%) (Figure 1).
According to the VKORC1 gene polymorphism, the total
population index gave us the following picture: with highest
percentage (65.5 %) was heterozygous individuals, and the
percentage of homozygous wild-type and homozygous mutant
individuals was 23 % and 11.5 %, respectively (Figure 2).
Regarding the rate of polymorphic variants of the CYP2C9
gene, quite large differences between diseased and healthy
individuals were detected according to some of them. CYP2C9
*1/*1 genotype (wild- type homozygote) was observed in 32.9%
of healthy individuals, while the same genotype was detected
in only 14.5% of patients with thrombosis. The percentage of
CYP2C9 *1/*2 genotype was slightly different between healthy
and thrombotic subjects and corresponded to 27.5% in healthy



individuals and 30.4% in thrombotic patients. CYP2C9 *1/*3
genotype accounted for 16.1% in healthy individuals. The
mentioned indicator was significantly different from the similar
indicator of patients with thrombosis, which corresponded to
24.1%. The largest difference between the percentages was
observed according to the CYP2C9 *2/*3 (mutant heterozygote)
genotype. In healthy individuals, this rate corresponded to
40.3%, and in thrombotic individuals - 11.4%. The CYP2C9
*2/*2 genotype was not observed in any of the study groups,
while the percentage of CYP2C9 *3/*3 (mutant homozygous)
individuals did not differ and amounted to 1.6% (in healthy
individuals) and 1.2% (in thrombotic patients) ( Figure 3).
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Figure 1. The frequency of genotypes for the VKORCI gene in the
Abkhazian population (% of the total number).
* - the difference between the indicators is significant, p<0.001.
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Figure 2. Frequency of VKORCI gene genotypes in individuals of the
Abkhazian population (% of the total number).

According to the total indicator of the investigated individuals
from the Abkhazian population, heterozygotes (CYP2C9 *1/*2)
represented the highest percentage and made up 29% of the total
number. The rate of mutant heterozygotes (CYP2C9 *2/*3) was
also high, amounting to 25.8%. CYP2C9 *1/*1 genotype was
observed in 23.7% of individuals, and CYP2C9 *1/*3 in 20.1%
of individuals. The percentage of CYP2C9 *3/*3 (mutant
homozygous) individuals was 1.4% (Figure 4).
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Figure 3. The rate of polymorphic variants of the CYP2C9 gene
in clinically healthy and thrombotic individuals of the Abkhazian
population (% of the total number).

* - the difference between the indicators is statistically significant,
p<0.001.
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Figure 4. The rate of polymorphic variants of the CYP2C9 gene in the
Abkhazian population (% of the total number).

We studied the polymorphism of VKORCI1 and CYP2C9
genes in the regions of Georgia (Samegerlo, Tbilisi, Kakheti)
[10]. As well as the results obtained in different regions of
Georgia, the data of the population of Abkhazia, according to
the polymorphism of these genes, are significantly different,
which once again indicates the population diversity of the
polymorphism of these genes.

The scientific literature devoted to the study of the frequencies
of occurrence of allelic variants of the CYP2C9 gene indicates
a wide polymorphism in different populations [11-13]. Against
the background of the general predominance of the wild allele,
the frequencies of homo- and heterozygous variants in different
populations are different. As noted above, the protein product
of the CYP2C9 gene plays a leading role in the metabolism of
warfarin and the concentration of the drug in the blood plasma
depends on its activity. On the other hand, it is known that
warfarin, as an anticoagulant agent, inactivates the product
encoded by the VKORC1 gene, one of the blood coagulation
factors. Therefore, dosing of warfarin has critical importance



in the treatment of thrombosis. Too high dose carries a high
risk of bleeding, and too low dose will be ineffective. Based on
the above, when determining the individual dose of warfarin,
knowledge of the combination of allelic variants of CYP2C9
and VKORCI genes has a decisive importance.

Algorithms based on pharmacogenetics data are proposed to
determine the dose of the anticoagulant warfarin. Most models
take into account age, gender, body surface area, concomitant
medications, and clinical indications [14]. One of the most
frequently cited algorithms to estimate warfarin dose (mg/day)
was based on a dosing algorithm regression model [15].

Several published warfarin dosing algorithms have been
compared with retrospective dose calculations in a population
of patients undergoing long-term stable warfarin therapy to
determine their accuracy [16,17]. VKORCI1 and/or CYP2C9
polymorphisms are present in a number of clinical dosing
algorithms in prospective clinical trials [18-20]. To support
pharmacological and clinical algorithms, a non-commercial
website was created - www.WarfarinDosing.org [12].

Conclusion.

In conclusion, it should be noted that the present work revealed
a significant variability of genotypes between the groups of
patients with thrombosis and healthy individuals, in Abkhazian
population. The results obtained in determining the polymorphic
variants of the VKORCI1 and CYP2C9 genes, studied by us,
should be taken into account when using algorithms to determine
the optimal dosage for warfarin treatment in thrombotic
individuals of the Abkhazian population, both during treatment
and for the prevention of thrombosis.
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IMomumodusm VKORC1 um CYP2CY9 renoB B abxasckoit
HOHYJIHLH/H/I

Jlexxasa T', Kaxaypumse H? [Dxoxamze T!, Byagse T,
T'aiiosumsuan M!, Taprynus X*3, Curya T'

I T6umucckmit

TOCYapCTBeHHBIN YHUBEPCHUTET
HM. Us. JxaBaxuIBuIn, Téunucu, I'pysus
2T6umucexmit rocyflapCTBeHHBIH
MeIUITUHCKUIH YHUBEPCHUTET, Téunucu, I'pysus

BBOJIBHI/ILIa Cabepuo, A6xa3us

Lenplo wmccremoBaHusa ObUIO H3ydeHHe IOIHMOpGU3Ma
VKORC1 u CYP2C9 renoB y 340pOBEIX M GOJBHBIX
TpPOMOO30M HHAUBUOB a6Xa3CKOH IOIYJLANY U BbIABICHUE
B3aMMO3aBUCHUMOCTH IIPOJYKTOB M3y4YeHHBIX T€HOB W
BapdaprHa IIpy JIe4YeHUH TpoMO03a.

Bapdapun ABIfgeTcS aHTHKOATyJISHTOM, WHAKTUBUPYIOUINIM
VKORC1 reH, OTBeTCTBEHHBIA 3a CHHTE3 OJHOTO U3
(bakxTOpOB CBepTHIBaHUA KpoBU. benkossrit mpogykr CYP2C9
TeHa,B CBOIO OuYepeznb, BOBJIeUeH B MeTaboIu3M BapdapHHa.
l'enoTunupoBarue 06pasIOB KPOBYU JIJI BBIABICHUA ajIlejIel
M3y4aeMbIX T'€HOB IIPOBOAMJIOCH C HCIIOJIB30BaHHEM Ty6-
ckarepa (ESE Quant Tube Scaner), maromero BoaMoXHOCTS
0o6GHapyXeHHUI OTHOHYKJICOTUZHOTO MOIUMOpdHU3Ma.
B3mopoBsIx mHAMBHAX A6Xa3CKO MOy IAIMY C HAHOO IBIIeH
gacrotoit  (74,6%) mo VKORC] reHy BBIABISINCH
retepo3urors! (reHorutt AG). Jlony roMO3UrOTHOTO DUKOTO
9 (GG) u myrauTHOTO (AA) rerormnos cocrasmiu 13,6 u 11,8
— COOTBETCTBEHHO.

B rpynme mHAMBUAOB ¢ TpoM603aMH TOMO3MUIOTHI JUKOTO
TMna cocTaBwIM 32,5%, 4YTO 3HAYMTENIBHO IIpEBBINIAET
TIOKasaTesIb KOHTPOJIBHOM IpyInsl. IIpoeHTHEIH TOKa3aTeIb
reTepo3UroT OBLI 3HAYKMMO HIDKE IIOKa3aTesIs KOHTPOJIbHOM
rpynnsl u coctaBua 56,25%. B oTHOmeHmMe moxasareis
TOMO3UTOT MyTaHTHOTO T€HOTHUIIA, CJIeAlyeT OTMETHUTD, YTO OH
IIPaKTUYECKH COOTBETCTBOBAI AHAJOTMYHOMY IIOKA3aTeIo
IUIS KOHTPOJIBHOM Ipymisl u cocTaBuia 11,2%.

Yro xacaercs mOKasaTeineil IOIMMOP(HBIX BapHUAHTOB
CYP2C9 rena, mo HeKOTOPBIM M3 HUX OBUIM BBLIBJIEHBI
3HAYMTEIbHbIE PA3IU4YMA MEXTY OOJBHBIMU U 3ZOPOBBIMHU



uugusugamMu. CYP2C9 *1/*1 renorun (roM030roThI IUKOTOTO
tuna) 6511 3adukcupoBaH y 32,9% 340pOBBIX HHAWBUAOB
u Tonbko y 14, % y GonpHbIx TpoMmGozom. IIpomeHTHBIH
moxaszaress CYP2C9 *1/*2 renoTumna y 3m0pOBBIX U GOIBHBIX
TPOMOO30M MHAWBHUIOB HE3HAUUTEJBHO pa3IuyalIci U
coorBercTBoBaI: 27,5% Yy 3m0poBsix, u 30,4% - y 6GonBHBIX
tpombozom. Yacrora CYP2C9 *1/*3 remortuma y 3m0pOBBIX
WHIUBUIOB cocraBuaa 16,1%. [laHHBIN MMOKasaTeab TakKXke
JIOCTOBEPHO OTIMYAJICA OT AHAJOTMYHOIO y WMHIUBHUJAOB C
TpoM6030M u cooTBeTcTBOBaNI 24,1%. Haubonasmasn pasHura
MEXIy IIPOLeHTHBIME II0Ka3aTe MU Y 3 0POBBIX U GOJIBHBIX
TpoMOO30M HMHIUBUIOB 3aUKCHUPOBaHA IO
CYP2C9 *2/*3 (MyTaHTHBIE T€TEPO3HUTOTHI).

3HayeHHe [JAHHOTO IIOKA3aTelIi Y 3[O0POBBIX HHIUBHIOB
coorBercTBoBana 40,3%, y uHZUBUAOB ¢ TpoMOO3OM —
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11,4%. I'emorunn CYP2C9 *2/*2 me Opu1 3aduKcHpOBaH HHU
B OFHOM HCCIeLyeMbIX IPYIII, a IPOIEHTHHIN IIOKa3aTeslb
uaguBuMAoB ¢ CYP2C9 *3/*3 (MyTaHTHBIE TIOMO3HIOTHI)
TeHOTHIIOM INIPAKTUYEeCKU He OTIMUYAICA y 3HOPOBBIX U
6OIBHBIX TPOMOO30M M, COOTBETCTBEHHO, cocTaBui 1,6% u
1,2%.

Takum o6pasoMm, chefyeT OTMETHTb, YTO BBISBJIEHBI
3HAYUTEJIbHbIE DA3MUYMSA [0 TEHOTHUIIAM MEXIY OOJIBHBIX
TpoM603aMH ¥ 30POBBIX HHANBUIOB a6Xa3CKOM IOy LA,
[NonyueHHble HAaMU pe3yJbTaThl U3YIEHUS ITOIUMOPGHBIX
BapuanToB VKORC1 u CYP2C9 renoB cienyer y4uTHIBAaTh
IpU WCIONB30BAHUM QJITOPUTMOB [  OIpefeIeHus
ONITHMAJIbHOM J035I BapdaprHa KaK B IPOLECcce JIeYeHNUs, TaK
U C LIeJIBIO IIPeBEeHIIMH TPOMOO30B.
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