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BHECOK CIIAAKOBOI TPOMBO®LIII B 35LJIbINEHHA
YACTOTHU TPOMBO3IB Y XBOPUX HA Ph-HEITATUBHI
MICJIOITPOII®EPATUBHI HOBOYTBOPEHHA, BKJIIOYAIOY U
IOCTPAXKIAJINX BHACJIIOK ABAPIT HA YOPHOBWJIbCHKIN
ATOMHIN EJEKTPOCTAHIIII

MeTa. BusHayeHHs BHeCKY HoCilicTBa G1691A anens reHa daktopa V koarynauii Ta G20210A anens reHa daktopa II ko-
arynsauii y BUHUKHEHHs Tpom603iB y xBopux Ha Ph-HeratusHi mienonponicdepatusHi HoBoyTBOpeHHs (MIMH),on-
pomiHeHux B fiana3oHi 103 0,001-0,99 p Ta 6e3 ONPOMiHEHHS.
Marepianu T1a metoau. [poaHanizoBaHO KNiHiYHI Ta MONEKYNAPHO-TEHETUYHi XapaKTepUCTUKM XBOPUX Ha
papiauifiHo-acouitoBaHy Ta cnoHTaHHy cnpasxHio noniyutemito (CM), eceHuianbHy TpombouuTtemito (ET) i nepBuH-
Huin mienodibpo3 (MM®). lpyna pagiauinHo-acouinosaHoi CM, ET ta NMM® npepcrasneHa 35, 10 Ta 22 xBopuMH
BifNoBiAHO, a KoropTa cnoHTaHHoi Cl1, ET Ta IM® - 149, 111 i 78 nauieHTamu BignosigHo.
Pe3ynbrati Ta BUCHOBKM. [pyn cnoHTaHHOMY NTM® HOCiCTBO OYAb-AKOTO 3 LBOX MONEKYNAPHO-TEHETUYHUX MAPKEPiB
cnagkoBoi Tpombodinii 36inblwye yactoty (3 i3 6 npoTn 8 i3 72; p = 0,033) Ta pu3uK BUHUKHEHHA (BP = 6,09; 95 %
[I = 1,40-26,43) Tpom603iB. HasBHicTb G1691A anens reHa npoakuenepuHy y xsopux Ha NM®, ski He 3a3Hanu BnAU-
BY 10Hi3yl040i papiallii, 3yMOBNIOE 3pOCTaHHA WMOBIPHOCTI PO3BUTKY TPOMOO3iB Y BEHO3HOMY CyAMHHOMY pychi B
10,14 pasa (95 % [I = 1,67-61,33). Mpu cnoHTaHHUX i pagiauiiitHo-acouiioBaHux Ph-HeratusHux MIMH (B ocib, on-
poMiHeHux y Aiana3oHi fo3 0,001-0,99 Ip) 6inblwuit KoediLieHT BUHUKHEHHSA BEHO3HUX, apTepianbHUX Ta OyAb-AKUX
TPOM6O03iB CNOCTEPiraeTbcs y HOCiTB G1691A anens reHa daktopy V Koarynsauii, HiXx B 0ci6 3 anenem auKkoro Tuny. 30k-
pema, y HociiB G1691A anens reHa npoakuenepuHy, aki Hanexanu go rpynu xsopux Ha Clli3 pagiayiiHum aHamHe3oM,
Ha 33,33 IDANHO-POKiIB BU3HAYEHO BiNnblunii KoediLieHT BUHUKHEHHS OyAb-sKuX TpoM603iB (95 % A1 =0,22-100,00;
p = 0,048) Ta CyaMHHMX Nogiit y BeHo3HoMy pycni (95% [1=12,50-50,00; p = 0,003). Y xBopux Ha [IM® i3 pagiauinHum
aHaMHe30M TaKoX BuABNeHO pizHuuto (20,00 nognHo-pokis; 95 % AI=1,51-50,00; p = 0,035) mix KoedilieHTOM BU-
HUKHEHHs Oyib-AKUX TPOMOO3iB i apTepianbHUX BACKyNAPHWUX MOAiN, po3paxoBaHUM Ans HOCIiB G1691A anens rewHa
npoakuenepuHy Ta Ansa ocié 3 anenem aukoro Tuny. Y HociiB HyKkneoTUAHOro BapiaHTa G20210A reHa II dakTopa Koa-
rynauii 3i cnoHtanHoto ET Ta MM®, nopiBHAHO 3 nauieHTamu 3 anenem AMKOro TUMy, cnoctepiraBcs Ginbwwii Ko-
edilLieHT 3 Noro po3paxyHKy Ha 100 Nt0[MHO-POKiB PO3BUTKY BEHO3HWUX TPOMOO3iB.
KniovoBi cnoBa: Ph-HeratusHi mienonponidepatuBHi HOBOYTBOPEHHS, TPOMOO3K, CNafKoBa TpoMbodinis.
Mpobnemu padiayitinoi meduyuru ma padiobionozii. 2016. Bun. 21. C. 291-311.
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The contribution of hereditary thrombophilia to increasing the frequency
of thrombosis in patients with Ph-negative myeloproliferative neoplasms,
including the victims from the Chornobyl accident

Objective. The definition of a contribution of the carriage of the G16914 allele of thecoagulation factor V gene and
the G20210A allele of the coagulation factor II gene in the development of thrombosis in Ph-negative myeloprolifer-
ative neoplasms (MPN) patients, who were irradiated in the dose range 0,001-0,99 Gy and who were not.
Materials and methods. The clinical and molecular-genetic characteristics of patients with radiation-associated
and spontaneous polycythemia vera (PV), essential trombotsytemiya (ET) and primary myelofibrosis (PMF) were ana-
lyzed. The group of radiation-associated PV, ET and PMF represented by 35, 10 and 22 patients respectively, and the
cohort of spontaneous PV, ET and PMF - 149, 111 and 78 patients respectively.
Results and conclusions.The carriage of any of the two molecular-genetic markers of hereditary thrombophilia at
spontaneous PMF increases the frequency (3 of 6 vs 8 of 72; p = 0.033) and risk (RR = 6.09; 95 % CI = 1.40-26.43)
of thrombosis. The presence of the G1697Aallele of the proaccelerin gene in patients with PMF, who were not exposed
to ionizing radiation, causes increase the likelihood of venous thrombosis at 10.14 times (95 % CI = 1.67-61.33).
At spontaneous and radiation-associated Ph-negative MPN (in individuals exposed to doses in the range 0,001-0,99
Gy), the higher rate of the occurrence of venous, arterial and any thrombosis was observed in carriers of the G1691A
allele the coagulation factor V gene, than in those, whose have the wild-type allele. In particular, the G16914 allele
of the proaccelerin gene carriers, that are belonged to the group of patients with radiation-associated PV, have at
33.33 person-years bigger rate of any thrombosis (95 % CI = 0.22-100.00, p = 0.048) and venous vascular events
(95 % CI = 12.50-50.00; p = 0.003).In PMF patients with a radiation anamnesis were found the difference (20.00
person-years; 95 % CI = 1.51-50.00, p = 0.035) between the ratio of any thrombosis and arterial vascular events,
which was calculated for the G1691Aallele of the proaccelerin gene and for those, who have the wild-type allele. The
carriers of the G202104 nucleotide variant of the coagulation factor II gene with spontaneous ET and PMF, compared
with patients with the wild-type allele, have a higher rate of venous thrombosis per 100 patient-years.
Key words: Ph-negative myeloproliferative neoplasm, thrombosis, inherited thrombophilia.

Problems of radiation medicine and radiobiology. 2016;21:291-311.

BCTYII

IcHyIOTP MepeKOHJIMBI JaHi, IO iOHi3yro4a pamialiis
(IP) cnpusie minBUILIEHHIO WMOBIPHOCTI BUHUKHEHHS
TPOMOOTUYHUX MOAiN B 0OCi0, SIKi 3a3HaNM ii BIUIMBY.
3okpeMa, MiATBEPAKEHO, 1110 B 0Ci0, SIKi BUKUJIU ITiCJIsI
aToMHOro 6omMmbapayBaHHs AmoHii, 301IbIIYETHCS PU-
3UK TPOMOO3iB i 3pocTae piBeHb JETaJbHOCTI Bif
indapkry miokapaa (IM) [1, 2]. AHani3 fJaHUX XBOPUX,
SIKi Migjasgraay JIiKyBaHHIO OHKOJIOTiYHOI MaToJorii 3
BKJIIOUEHHSIM pafioTepaliii, 103BOJIUB BU3HAUUTU OiJlb-
muit y 8,2 pa3a pu3uK BUHUKHEHHS KapJIioBacKyJsIp-
Hoi matojorii B oci6 micast 40 pokiB, MOPiBHSIHO 3
nalieHTaMM TOTO K BiKy, SKMM He€ IIPOBOIMJIACH
pamioTeparris [3].

INTRODUCTION

There is convincing evidence that ionizing radia-
tion (IR) improves the probability of thrombotic
events in patients who have experienced its effects.
In particular, there were confirmed, that the peo-
ple, who survived the atomic bombing in Japan,
have the increased risk of thrombosis and mortality
from myocardial infarction (MI) [1, 2]. The analy-
sis of patients data, who underwent the treatment
of cancer pathology with inclusion radiotherapy,
allowed to identify, that people over 40 years, com-
pared with patients of the same age, whom was not
performed radiotherapy, have more than 8.2 times
greater risk of cardiovascular disease [3].
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OTxe, MOXXHA MPUIYCTUTH, 1110 YaCTOTa i BipOTigAHICTb
BUHUKHEHHSI TPOMOOTHMYHMX IIOMilA, 3yMOBJICHHUX Ha-
SIBHICTIO HepadialiiiHuX HaOyTux abo cHnaakKoBO-Je-
TepMiHOBaHMX (DAKTOPIB, B OCi0, SIKi JOAATKOBO 3a3HAIN
BBy IP, Oyne BiIpi3HATHUCH Big Takoi, IO CITOC-
TepiraeTbCs B 3arajbHiil MOMyJISILIiI.

OmHuUM 31 CMagKOBUX TPEIUKTOPIiB BUHUKHEHHS
TPOMOO3iB, 1110 BU3HaYaeThcsa y 20 % ix BUIaIKiB, € Ha-
SIBHICTBb Y 0ci0 G1691A anens reHa IpoakileepuHy —
Jleinencokoi mytauii [4]. IlinTBepaXeHHSI BaroMoro
BHECKY MYTalliflHOTO ajieJiI B PO3BUTOK BEHO3HHUX
TPOMOOTUYHUX MO OTPUMaHO B MacCIITAOHOMY Me-
Ta-aHajisi, B aKUi BKIOYeHO 46 mociimkeHb. Bimmo-
BiHO OO MOro pe3yJibTaTiB, T€TepPO3UTOTHE HOCIMCTBO
G1691A anens reHa ¢axropa V Koaryisiii 30iJbIIye
PU3UK BEHOOKII03ili B 3,5 pa3a, a romo3urotHe —y 7,8
paza [5]. 3amiHa ryaHiHy Ha ageHiH B KogoHi 20210 re-
Ha npoTpoMbiHy — dakTopy Koaryisuii I € npyrum 3a
YacCTOTOIO TeHeTUUHUM nedeKToM, micis JlelimeHchKoi
MyTallii, Y CTPYKTYypi MoaxiMopdi3MiB CIaIKOBUX TPOM-
6o¢iniin [6]. Yactora G20210A anensd reHa MpoT-
poMOiHy cepel eBpoIteoiniB Bapitoe Bim 0,7 1o 4 %, a B
rpymni maui€eHTiB 3 KapAioBacKyJAsSpHUMM ellizogaMu,
110 BMHMKJIW BIleplie, ii yacTtoTa ckjamae 6 % Bu-
naakis [7].

HesBaxaroouu Ha 3alliKaBJ€HICTb 10 BUBUEHHS aJle)ib-
HUX ToJiMOop@i3MiB TeHiB (paKTOpiB Koarynisilii, 3aau-
1IaI0ThCS PIAKICHUMU TyOJiKallii, IpUCBSUEHI aHasi3y
MapKepiB CIagKoBOi TpoMOOMiTii y XBOPHUX Ha OHKOTe-
MAaToJIOTiYHi 3aXBOPIOBAHHS, $SIKi 3M1aTHI BUKJIMKATH
NPOTPOMOOTUYHUIA 3CyB reMocTasy. 30Kpema, 10 rema-
TOJIOTIYHUX HOBOYTBOPEHbB 3 BUCOKOIO MMOBIPHICTIO BU-
HUKHEHHS TpoMO03iB HajexaTb Ph-HeratuBHi Miesor-
pouticepaTuBHi HoBoyTBopeHHst (MITH) [8, 9]. [laHi He-
YUCACHHUX NOCTIIXEHb, IPUCBIYCHUX BU3HAYCHHIO
poJli MOJEKYJISIPHO-TeHETUYHUX MapKepiB CHaaKoBoOi
TpoMOOo(Dinil y hopMyBaHHI MiABUIIEHOTO PU3UKY TPOM-
003iB npu Ph-HerarusHux MITH, € BKpaii HeogHO3HAY-
Humu [10—13].

TakuM YMHOM, BU3HAUYEHHSI BHECKY MOJIEKYJISIPHO-T€-
HETUYHUX JETEPMiHAHT TPOMOO3iB B OCI0O 3 iHIIMMHU iX
NpeauKTOpaMU, 30KpeMa HOBOYTBOPEHHSIMMI padialiiii-
HUM aHaAMHE30M, A03BOJIMTh IpoaHasi3zyBaTh OCOOJIM-
BOCTi B3aEMO/Iil MiXK CITAIKOBUMM Ta HAOYTUMU YMHHU-
KaMJ BUHMKHEHHSI BACKYJIIPHUX €ITi30/iB.

META

MeToro jgochigkeHHsT OyJ0 BHU3HAYEHHSI BHECKY
HociiictBa G1691A anens reHa ¢pakTopa V KoaryJsilii Ta
G20210A anens reHa ¢akropa Il Koarymnsmii y BUHUK-
HEHHS TpoM003iB y xBopnx Ha Ph-HeratmBHiI Mienor-

This is allowed to suggest, that the frequency and
likelihood of thrombotic events, that were caused
by the presence of non-radiation acquired or
genetically-determined factors, will be different in
individuals, who were exposed to additional IR,
compared of the general population.

One of the genetic predictors of thrombosis, which is
determined in 20% of the cases, is the presence of the
G1691A allele of proaccelerin gene — Leiden mutation
[4]. Confirmation of significant role of the mutation
allele in development of venous thrombotic events was
obtained in a large-scale meta-analysis of the 46 stud-
ies. Accordance with the results of meta-analysis, the
heterozygous carriage of the G1691A allele of the coag-
ulation factor V gene increases the risk of venoocclu-
sion to 3.5 times, and the homozygous carriage — to
7.8 times [5]. The replacement of guanine to adenine
in the codon 20210 of prothrombin gene — the coagu-
lation factor II is second in frequency of the genetic
defect, after Leiden mutation, in the structure of
genetics polymorphisms of the hereditary throm-
bophilia [6]. The frequency of G20210A allele of pro-
thrombin gene among Caucasians ranges from 0.7 %
to 4 %, and in patients with cardiovascular episodes
that emerged in the first time, its frequency is 6 % [7].

Despite the interest in the study of allelic poly-
morphisms of genes of the coagulation factors,
publications with the analysis of genetic markers of
the thrombophilia in patients with oncohemato-
logical pathologies, which could cause the pro-
thrombotic shift of the hemostasis, remain rare. In
particular, at Ph-negative myeloproliferative neo-
plasms (MPN), that relate to the hematological
tumors with a high probability of thrombosis |8, 9].
Date few studies with the definition of the role of
molecular genetic markers of the hereditary
thrombophilia in the formation of an increased
risk of thrombosis in Ph-negative MPN are
extremely controversial [10—13].

Thus, the appreciation of the contribution of
molecular-genetic determinants of thrombosis in
patients with other their predecessors, particular
with tumors and radiation history, will allow to ana-
lyze the features of the interaction between the
hereditary and acquired factors of vascular episodes.

OBJECTIVE

Definition of a contribution of the carriage of the
G1691A allele of the coagulation factor V gene and
the G20210A allele of the coagulation factor 11
gene in the development of thrombosis in Ph-neg-
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poJiicepaTUBHI HOBOYTBOPEHHSI, ONMPOMiHEHHUX B Jiara-
30Hi 103 0,001—0,99 Ip, Ta 63 OnpOMiHEHHS.

MATEPIAJI TA METOJIN

Kiiniyni maHi Ta  pe3yabTaTM  J1abOpaTOPHOTO
JociakeHHs: xBopux Ha Ph-HeratuBHi MITH, ski ob6c-
TeXyBaJlUCh a00 JiKyBaluch y JlepxKaBHili ycTaHOBI
«HauionanbHuit HAyKOBUI UEHTP padialliiiHOI MeTUII -
Hu HanioHanbHOI akameMii MEIMYHUX HAyK YKpaiHU»,
OyJiM OTpUMaHi i yac 300py aHaMHe3y Mali€eHTIB i 00-
poOKM IX MEeAUYHOI JOKYMEHTAallil, a camMe iCTOpiil XBO-
po0, BUIMMCHUX EMiKPU3iB i3 HUX Ta aMOyIaTOPHUX KapT.
XBopi Ha cnpaBxHio nojinuteMito (CIT), eceHliaabHY
tpombonureMito (ET) i mepBuHHU Mienodiopo3
(ITM®) 6ynu paHmoMi3oBaHi Ha KOropTy MaLi€HTIB i3
TpoM0OO3aMM B aHaMHe3i Ta oci0 6e3 Hux. HasgBHicTb
TpOMOO3iB y Malli€eHTIB MiATBEPAXKYBaJaCh BiITOBITHUM
3alMcoM y MeauyHiil mokymenTawii. Ilig yac anamisy
KJIIHIYHUX JaHUX BPaxOBYBaJll, B IKOMY caMe pYCJi- ap-
TepiaJJbHOMY Y4 BEHO3HOMY — i KOJJMBUHUKAJIM CYIUHHI
emizoau. TakoX BU3Hayalu IMEpioJ yacy MiX MepBUH-
HUM OIJISIIOM TTalliEHTa reMaToJIoTOM 3 BepMikallieto
nmiarHo3y Ph-werarmBroi MITH Tta ocranHiM #ioro ooc-
TEeXEHHSIM, (PIKCYI0UM 3arajibHy TPUBAIICTh KJIiHIYHOTO
CIIOCTEPEXKEHHS.

HociiictBo HykjeotumHoro Bapianta GI16914 reHa
daxropa V xoarynauii Ta G20210A anens reHa dakTopa
II xoarynsuii BU3HaUeHO 3a JOIOMOTOIO aHali3y JIOB-
JKWH PECTPUKIIIHHUX (PparMeHTiB MPOIYKTIB ajledb-CIIe-
uupiyHO1 MmojiMepasHoi jJaHUOroBoi peaxuii (AC-
I1JIP) y xBopux Ha Ph-werarusnui MITH i3 pamiamiitHum
aHaMHe30M, $SIKi 3a3HaJIM ONIPOMiHEHHS B Jiara3oHi 103
0,001-0,99 TIp (ocHoBHa rpyma), Ta 63 HbOro (KOHT-
poJibHa rpyna) (tabj. 1).

Buninennss JTHK 3 moHoHykineapHux kiaituH IIK
3MiICHIOBAIA CTAHAAPTHUM METOJOM i3 BUKOPUCTAHHSIM
koMepiiritHoro Habtopy QIAampDNAminikit (Qiagen,

Taoauuya 1

ative MPN patients, who were irradiated in the
dose range 0.001—0.99 Gy and who were not.

MATERIALS AND METHODS
The results of clinical and laboratorial examina-
tion of Ph-negative MPN patients, who were
treated or consulted in State Institution «National
Research Center for Radiation Medicine of
National Academy of Medical Sciences of
Ukraine», obtained during the patient history tak-
ing and processing of their medical records, such
as their epicrisis and outpatients records. Patients
with polycythemia vera (PV), essential trombot-
sytemiyu (ET) and primary myelofibrosis (PMF)
were randomized to a cohort of patients with a his-
tory of thrombosis and those without. The pres-
ence of thrombosis in patients was confirmed the
notation for previous medical records. During
analyzing the clinical data, we taken into account
type of vascular episodes (arterial or venous) and
when thrombosis emerged. Also, we determined
the period of time between the initial clinical
examination of patients with verification of the
Ph-negative MPN and their last inspection, with
the fixing of a total time of the clinical observation.

The carriage of the G1691A4 nucleotide variant
of the coagulation factor V gene and the
G20210A allele of the coagulation factor II gene
were determined by the restriction enzyme
analysis of allele-specific PCR (AS-PCR) prod-
ucts in Ph-negative MPN patients, who were
irradiated in the dose range 0.001—0.99 Gy (the
main group) and who were not (the control
group) (Table 1).

The DNA isolation of mononuclear cells of PB
performed the standard method using a commer-
cial set QIAampDNAminikit (Qiagen, Germany)

V3aranbHeHi faHi wopAo oci6, B AKUX NPOBOAUNOCH BU3HAYEHHA HasABHOCTI G1691A anens reHa c¢akropa V

Koarynauii Ta 620210A anens reHa cdakropa II kKoarynauii

Table 1

Summary data on individuals, whom was conducted determine the presence of the G1691A allele of the coag-
ulation factor V gene and the G20210A allele of the coagulation factor II gene

Ho3onoris / disease

Ph-Heratueni MIH / Ph-negative MPN (n = 401)

papjauiiiHo-acouiiioBaHi / radiation-associated (n = 63)

CMOHTaHHi / spontsneous(n = 338)

cn/pv 31
ET/ET 10
MM® / PMF 22
Beboro / All 63

149
111
78
338

(1) 294
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Himeuunna) a6o NucleospinDNAMini-Kit (Duren,
HimeyunHa) 3rinHO 3 IPOTOKOJIOM, HATaHUM BUPOOHM -
koM. CrienmmivHi ONTOHYKJICOTHAHI IIpaliMepu po3-
po0JIeHO Ha MincTaBi paHillle OMyOJiKOBAaHUX HYKJIEO-
TUIHUX TlochinoBHocTei [7, 14, 15]. ITocaigoBHOCTI
npaiiMepiB, MosekyasipHa maca TpoayktiB AC-TIJIP i
pectpuxiiii ¢pparmeHTy G1691A anens reHa dakropa V
Koarynsauii Ta G20210A4 anens reHa ¢axropa Il xoary-
JISILii HaBeaeHi B TaouI. 2.

Ta6nuusa 2

or NucleospinDNAMini-Kit (Duren, Germany)
according to the protocol provided by the manu-
facturer. The specific oligonucleotide primers were
designed based on the previously published the
nucleotide sequences [7, 14, 15]. The sequences of
primers, the molecular weight product of PCR, and
the restriction fragment of the G1691A allele of the
coagulation factor V gene and the G20210A allele of
the coagulation factor II gene shown in Table 2.

MocnigoBHOCTI npaitmepiB, monekynApHa maca npoayKkry MJIP, pectpukuiHoro dparmeHty G1691A anens
reHa cakropa Vi G20201A anensa reHa ¢akropa II Koarynauii

Table 2

The sequences of primers, the molecular weight product of PCR, the restriction fragment of the G1691A allele
of the coagulation factor V gene and the 620210A allele of the coagulation factor II gene

Tun npaiimepa MocnigoBHoCTI Npaiimepis

Monekynsipna maca / molecular weight

Primers Sequences of primers npoaykr MJIP PecTpUKLUiitHMiA pparMeHT MyTaHTHOro anens
product of PCR restriction fragment of the mutant allele
G1691A anenb reHa ¢akropa V koarynsuii
Mpsmuia / straight 5’-tcaggcaggaacaacaccat 21 11, K. 209 1. .
3BOpOTHilt / reverse 5’-ggttacticaaggacaaaatacctgtaaagct
G20201A anenb reHa ¢akropa Il koarynsuji
Mpsimuia / straight 5’-tctagaaacagttgcctgge U5 . 3991 .

3BOpOTHiN / reverse 5’-atagcactgggagcattgaage

Ilig gac mocaimkeHHs KogoHy /691 reHa mpoaxiiese-
puHy Ta KomoHy 20210 reHa mpOTPOMOIHY IJIsI aMII-
midikauii IHK, TTJIP 3ailicHioBaau B MiKporpobipkax
(Eppendorf, Germany) y 6e3o:iliHiit cuctemi. KiHleBi
00’eMU peakiifHNX cyMilllell CTAaHOBMJIM 1O 24 MKJI Ta
mictuau nipubausxo 20 ur JIHK, 5,0 mMoab KoxXHOTro 3
npaiimepiB, 12 Mk cyminti 2 x Mactep Mike ms TTJIP
(2 x PCR Master Mix Fermentas, JIutBa) i Boau, Bijib-
HOI BiJ HYKJIEOTHIiB. AMILTi(iKaliio MpoBOAMIN Ha
tepmouukiaepi Gene-AmpPCR 2400, AppliedBio-
system.

st Bu3HaueHHs yacTotu G1691A anenst reHa dak-
Topa V KoaryJdiii cymilr aMIuidikyBaan npotsarom 36
LUKJiB. AJleb-crieundiyHa mojiMepa3Ha JIaHLIOroBa
peaxilisg ckJiajanach 3 eTamny aeHaTypalii — 1 XB pu
94 °C, aninuHry — 1 xB ripu 55 °C, enoHraiii — 1 xB ripu
72 °C, ¢inanpHOTO cMHTE3y — 10 XB 11pm 72 °C, a3ynuH-
Ky peakilii TpOBOAWIN OXOJOIXEHHSIM peakIliiiHOl
cymili go 4 °C.

Hns BuzHaueHHS G202104 anenst TeHa IIPOTPOMOIHY
cymimm mrss AC-TUJIP ammidikyBamm mipotsirom 35
LUKJIB. AJlenb-crielindivyHa rmojiMepa3Ha JaHIIoroBa pe-
aKllisg CKJIaganach 3 erarry aeHarypatii — 1 xB ipu 94 °C,
aninuHry — 30 ¢ ipu 59 °C, enonrauii — 1 xB ipu 72 °C,
¢inanpHOTrO cMHTE3y — 10 XxB mpu 72 °C. Ilomimepasny

The PCR was performed in a microtube (Eppen-
dorf, Germany) in a system without oil. It was made
for the amplification of DNA during the investigation
of the 1691 codon of the proaccelerin gene and the
20210 codon of the prothrombin gene. The final vol-
ume of the reaction mixtures was 24 ml and contained
20 ng of DNA, 5.0 pmol of each primer, 12 ml mix-
ture of 2 x Master Mix for PCR (2 x PCR Master Mix
Fermentas, Lithuania) and water free of nucleotides.
The amplification was performed in the Thermo-
cycler Gene-AmpPCR 2400, Applied Biosystem.

The mixture was amplified for 36 cycles to deter-
mine the frequency of G1691A allele of the coagula-
tion factor V gene. The Allele-specific polymerase
chain reaction consisted of the denaturation stage —
I min at 94 °C, annealing — 1 min at 55 °C, elonga-
tion — 1 min at 72 °C, final synthesis — 10 min at
72 °C, and the stopping of the reaction, which was
carried out by the cooling to 4 °C of the mixture.

The mixture was amplified for 35 cycles for to
determine the frequency of the G20210A allele of
the prothrombine gene. The Allele-specific poly-
merase chain reaction consisted of the stage: the
denaturation — 1 min at 94 °C, the annealing — 30
sec at 59 °C, the elongation — 1 min at 72 °C, the
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JIAaHITIOTOBY pPeaKkililo 3yNMUHSJIM OXOJIOJKEHHSIM pe-
akuiHoi cymimi go 4 °C.

Ckman cymimeit o AC-TIJIP ta temmepaTtypHi pe-
KMMM peakiliii BillloBigaJu HaBeleHUM y pobortax [7,
14, 15].

st pecTpukiii aMrtipikaTy BAKOPUCTOBYBAIM €HJIO-
nykneasy — Hind 111 (Fermentas, JlutBa). ®parmeHTH
JAHK ananizyBanu 3a IOIIOMOTOIO Iejib-eJeKTpodope3y
B 3 % arapo3HoMy TeJi Ta Bi3yaslidyBajiu B IIPOXiTHOMY
yabTpadioneToBoMy CBiTJII micas ¢dapOyBaHHS Teio
PO3UMHOM OPOMUCTOIO €TUIIO.

Hyxneotuanuii Bapiant G1691A4 reHa ¢akrTopa V Koa-
TyJIslil BCTAHOBIIOBAIU TIPU TOSIBI CMYTM Ha eJIeKTPO-
¢doperpami, sika Bignosimae MoJieKyJsipHiii maci 209 1.
H. AJleIb TMKOTO TUITY TeHa IIpoaKlieJIiepruHy BU3HAYAIN
3a MPUCYTHOCTI MPOIYKTY MOJIEKYJISIPHOIO Baroio 241 .
H., HasIBHIiCTb SKOIO ¥ CilyryBaja KOHTPOJIEM peakilii.
Anenb G20210A Ta anenb nuKoro Tumny reHa dakropy Il
KoaryJidmii BidyajidyBajach Ha eJleKTpodoperpami SIK
cMyTa, 110 BiATIOBiga€ MOJIeKyIsIpHii Maci 322 1. H. i 345
M. H., BinnoBinHo. HasiBHicTh ajieyis AUKOTO TUITY TeHa
MIPOTPOMOIHY TaKOX CIIyryBaja KOHTPOJIEM IIPOBEIECHOI
peaxkiii.

ITig yac cTtaTUCTUYHOTrO aHaJi3y HelapaMeTPpUYHi MMo-
Ka3HUKU TTOPiBHIOBAIM 3a JOIOMOIOI0 TOYHOTO TECTY
®imepa B 1B0OIiYHOMY BapiaHTi. CTyIiHb B3a€EMO3B’SI3KY
MIX KaTeropiaJlbHUMM MNOKa3HWKAMUW BUMIpIOBaIU Y
BUIIAAi BimHocHOro pu3uky (BP) i3 BigmoBinHuM 95 %
noBipunM iHTepBasioM (/).

3arajibHa 4acTOTa BMHUKHEHHSI TPOMOOTUYHUX YCK-
JIaJITHEHb 32 Mepioj KIiHIYHOIO CIIOCTEPEXKEHHS BUpaXKa-
Jlacs y BUTJIANI KoedillieHTa CyIMHHUX erizofiB. Ko-
edillieHT BU3HAYaBC SIK BiAIHOLIEHHS aOCOJIOTHOI KiJlb-
KOCTi 0OCi0 i3 HasIBHICTIO TPOMOOTUYHMX YCKJIAAHEHb,
1110 CIIOCTEepirajucs B 3arajbHiil TpyIli XBOpUX, 1O CYMU
TPUBAJIOCTE PU3UKY KOXKHOI OCOOM B YCili KOTOpTi
MAali€HTIB, SKUX 00CTeXyBasIM. JJIsT KOXXHOI 0cO0U TpH-
BaJIiCTh pU3UKY TPOMOO3Y CKJIamaach i3 4acy, IpoOTSIroM
SIKOTO BOHa Hajexaja 0 TPynu, SKy IOCIiIKyBalu,
MpoTe He Majla CYAMHHOIO YCKJIaJIHEHHs, ajie Majla pu-
34K oro orpumatu. Lli mepioan pu3uKy KOXHOTO 4Jie-
Ha TPpYIIH IigcyMoByBalnch. CyMa TPUBAIOCTEil pU3HKY,
sIKa 3HAXOIMTHCS B 3HAMEHHUKY, BUMIPIOETHCS B JTIOIM-
Ho-pokax [16, 17]. Pi3HK1IIO MiX 4aCTOTOIO BUHMKHEH -
HSI CYAIMHHMX €Mi30/IiB Y HOCiIB MOJIEKYJISIPHO-T€HETUY -
HUX MapKepiB CraakoBoi TpoMOodiaiita ocid 6e3 HUuX
olLliHIOBa/i1 3a MeTomoMm, ommcaHuMm H. Sahai ta A.
Kurshid. JIas Bu3HaueHHS TOro, HACKIJIbKM L[IMOJIEKY-
JISPHO-TE€HETUYHI MapKepu 30UTBIIYIOTh YacTOTYy BU-
HUKHEHHSI TPOMOOTHUYHUX IIOMAil IPOTSIroM Iiepiony
KJIIHIYHOTO CHOCTEPEXEHHSI, BUKOPUCTAHO IOKA3HUK
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final synthesis — 10 min at 72 °C. The PCR was
stopped by cooling the reaction mixture to 4°C

The mixtures of the AS-PCR reactions corre-
spond to the temperatures, that were given in [7,
14, 15].

For restriction of the amplificat used the Hind 111
(Fermentas, Lithuania) endonuclease. The DNA
fragments were analyzed by the electrophoresis in 3
% agarose gel and visualized in the transmitted UV
light after the staining of the gel by the ethidium
bromide solution.

The G1691A4 nucleotide variant of coagulation fac-
tor V gene was confirmed by the appearance on the
electropherogram of a stripe which corresponds to the
molecular weight 209 b. p. The wild-type allele of
proaccelerin gene was determined by the presence of
molecular weight 241 b. p., which also served as a
control reactions. The G20210A allele and the wild-
type allele of coagulation factor II gene visualized on
the electropherogram as a strip, which corresponded
to the molecular weight 322 b. p. and 345 b. p. respec-
tively. Presence of the wild-type allele of prothrombin
gene also served as a control of the reaction.

During the statistical analysis, non-parametric
data were compared using Fisher exact test in the
bidirectional version. The degree of the relation-
ship between categorical indicators is expressed as
relative risk (RR) with a corresponding 95 % con-
fidence interval (CI).

The total frequency of thrombotic complications
during the period of clinical observation was
expressed in the form of the rate of vascular episodes.
The rate is defined as the ratio of the absolute num-
ber of people with the presence of thrombotic com-
plications, which were observed in the overall group
of patients, to the amount of the risk durations of
each person in the entire cohort of patients. The
duration of an each individual risk of thrombosis was
the time during which a patient belonged to the
study group and did not have any vascular complica-
tions, but still has the risk to get it. These periods of
risks of each team member were summarized. The
total duration of the risk, which is the denominator,
measured in person-years [16, 17]. The difference
between the rate incidence of vascular episodes in
the carriers of the molecular-genetic marker and the
persons without it is estimated by the method
described by H. Sahai and A. Kurshid. For the deter-
mination, as far the molecular genetic markers were
increased the incidence of thrombotic events, during
the period of clinical observation, we applied the
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pi3HMIII MiX KoedillieHTaMu CyIWHHUX €Mi30/iB 3 Bill-
noBimHuM 95 % J11. BukopucTaHHs JaHOTO CTATUCTUY-
HOIr0 iHCTPYMEHTY J03BOJISIE MMOPIBHATU I'PYNU 3 Pi3HU-
MU MepiogaMu crioctepexxeHHs [18].

HagBHicTh iCTOTHUX pPO30iXKHOCTEN MNPUIYCKaIu 3a
BiporimHocTi mnoMuiaku meHue 0,05.

CratucTuuHy OOpOOKY OTpMMaHUX pe3yJbTaTiB
3MifiCHIOBAJIM Ha TepcoHaJbHOMY KoMir'torepi. Llud-
POBi aHi aHaTi3yBaau 3a JOITOMOTIOI0 MPOTPaMHOTO 3a-
OesneueHHs nakety Statistica 10,0 (StatSoft, CIIIA) Ta
MedCalc 12.5.0.0 (MedCalc Software bvba, bemnbris).

PE3VYJIBTATU TA OBTOBOPEHHS
MoJieKyJsIpHO-TeHEeTUYHE JOCHiI)KEHHSI HOCiiicTBa
G1691A anens rena ¢akropa V koaryisiii Ta G20210A
asnenis reHa ¢pakTopa II koarynsiii mpoBeneHo B 180 xBo-
pux Ha CII, i3 Hux 31 mauieHT HajlexXXaB 10 OCHOBHOI, a
149 ocidb — 10 KOHTPOJILHOI TPpyNHU. YCIHilllHA aMILTigi-
Katig criocrepiranace y 100 % BUITaIKiB.

HasBHicTh 0IHOTO 3 ABOX MOJEKYJISPHO-TEHEeTHUY-
HUX MapKepiB claakoBoi TpoMoboginii, a came G16914
ayenst reHa pakTopa V Koaryiaunii ado G20210A anens
reHa ¢dakrtopa Il koarynsauii, Bussiena y 10 i3 149
(6,71 % BumankiB) XBOPUX Ha CIIOHTaHHY Ta B 1 i3 31
(3,22 % BuMaaKiB) MaiieHTa, XBOPOro Ha pamialliiiHO-
acouiioBany CII. PizHuLi B 4acTOTi HOCilicTBa Oyab-
SIKOTO 3 NIBOX MOJIEKYJISIPHO-TEHETUIHUX MapKepiB
CcrnajaKkoBoi TpoMOo@ifii B OCHOBHI Ta KOHTPOJILHIM
rpynax He BusiBieHo (p = 0,692). ¥V 3 i3 10 HociiB
NpOTPOMOOTUYHUX MyTalliii (akTopiB Koaryasuii
KOHTPOJIbHOI I'pynu Ta B 1 i3 1 HOCisI OCHOBHOI rpynu
OyJIO CyIMHHE yCKJIagHEeHHs B aHaMHe3i. 3ayBaXXuMo,
110 YacToTa KJIiHiYHOiI peasi3allii MpoTpoMOOreHHOro
MoTeHIIiany HocilictBa G1691A4 anenst reHa mpoakieie-
puny abo G20210A anensg reHa mpoTpoMOiHy 3a CITOH-
TaHHOI Ta pafgiauifiHo-acouitoBanoi CII He Biapi3Hs-
nace (p=0,363).

Hyxneorunnuii Bapiant G1691A4 rena dakropa V Ko-
arynsauil npencrapieHuii y 6 3i 149 (4,02 % oci6) Bu-
nmajakiB cnoHTaHHoi Ta B 1 3 31 (3,22 % ocib) eni3onis
paniauiliHo-acouitoBanoi CII. Pi3Hulli B 4acToTi
HocifictBa anenss G16914 reHa mpoakiieJIepuHy B OC-
HOBHIlf Ta KOHTpOJNbHil rpynax CII He BusgBieHo (p =
1,000). ¥ 2 i3 6 HociiB G1691A4 anensa reHa ¢akropa V
Koaryysauii 3i cmoHtaHHorw CII nmpucyTHi Tpomb6o-
TUYHI €Ii30Au B aHaMHe3i, a camMe aTMIIOBi BEHO3Hi
TpoMOo3u. Yactora peanizalii mpoTpoMOOTreHHOTro
MOTEHIlialy HasBHOCTI HYKJIEOTHMIHOIO BapiaHTa
G1691A reHa TmpoakieJlepuHy Yy XBOPHUX Ha
panianiitHo-acouiiifopany CII He Bigpi3Hsiiach BiJ Ta-
KOi, po3paxoBaHOI IJIs CIIOHTAaHHOI Mi€eJoTipotidepa-

index of the difference between the rates of vascular
episodes with a corresponding 95% CI. Using this
statistical tool allows you to compare different peri-
ods of observation [18].

The presence of significant differences is
assumed by the error probability less than 0.05.

Statistical analysis of the results was performed
on a PC. Numerical data was analyzed using the
Statistica 10.0 (StatSoft, USA) and MedCalc
12.5.0.0 (MedCalc Software bvba, Belgium).

RESULTS AND DISCUSSION

The molecular-genetic studies of the G1691A allele of
coagulation factor V gene and the G20210A allele of
coagulation factor II gene carriers were conducted in
180 PV patients (31 persons in the main group and
149 people — in the control group). Successful ampli-
fication was observed in 100 % of cases.

The presence of any of the two molecular genetic
markers of the hereditary thrombophilia, such as the
G 1691A allele of the coagulation factor V gene and the
G20210A allele of the coagulation factor II gene, was
detected in 10 of 149 (6.71 % of cases) patients with
spontaneous PV and in 1 of 31 (3.22 % of cases)
patients with radiation-associated PV. In the main
and control group was not found a difference between
the frequency of the carriers of any of the two molec-
ular genetic markers of the hereditary thrombophilia
(p = 0.692). In 3 out of 10 carriers prothrombotic
mutations of coagulation factors in the control group
and in 1 of 1 carrier in thew main group had vascular
complications in a history. Notably that the frequency
of clinical manifestation of protrombogenic potential
of proaktseleryn gene G1691A allele or prothrombin
gene G20210A allele carriage in spontaneous and
radiation-associated PV did not differ (p = 0.363).

The G1691A nucleotide variant of the coagulation
factor V gene was represented in 6 of 149 (4.02 % of
cases) spontaneous cases and in 1 of 31 (3.22 % of
cases) episodes of radiation-associated PV. In the
main and control groups PV was not found the differ-
ence between the frequency of the carriers of the
G1691A allele of the proaccelerin gene (p = 1.000).
Two of 6 the G1691A allele of the coagulation factor
V gene carriers with spontaneous PV had thrombotic
episodes in an anamnesis, namely, — atypical venous
thrombosis. The frequency of implementation of
protrombogenic potential the fact of the presence of
the G1691A nucleotide variant of the gene in patients
with radiation-associated PV did not differ from that
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TMBHOI MAaTOJIOTii, i BU3Havanack B 1 i3 1 Bumaaky (p =
0,428).

Anenb G20210A rerna mpoTpoMOiHy ineHTU(IKOBAHO B
4 i3 149 (2,68 %) xBopuX Ha pamialliiiHO-acoliiioBaHy
CII, a B 1 31ii 4 HOCiiB MpUCYTHSI B aHaAMHE3i BacKyJIspHa
MOisl, MpeIcTaBlieHa TUTTIOBUM apTepiabHUM TPOMOO-
3oM. Hykmmeornmumii Bapiant G20210A4 rena ¢gaxropa 11
KoaryJisiii He BU3HaYeHO B XomHoro 3 31 mamieHTa 3
CIl, gxkuit mocTtpaxmaB yHachigok aapii Ha YAEC.
ITpote, pizHuLi B yacToTi HocilicTBa anenst G20210A re-
Ha IpOTPpOMOIHY B OCHOBHIli i KOHTPOJIbHIN I'pyrax XBo-
pux Ha CII He Busgsneno (p = 1,000).

YacroTta HocilicTBa MapKepiB CIagKoBOi TPoMOOiTii
y xBopux Ha cnoHTaHHy CII 3 TpoM003aMHu i malieHTiB
6e3 HUX, o ckianaia 5,76 % (y 3 ocib) ta 7,21 % (y 7
0ci0) BUITAIKiB BigMMOBigHO, ogHakoBa (3 i3 52 mpotu 7 i3
97; p = 1,000). ¥ xBopux Ha pamialiiiHO-acolilioBaHy
CII 3 BackyJsIpHUMM €mi3ogaMu B aHaMHe3i 4acToTa
HociictBa G1691A anenst reHa IpoaklejlepuHy abo
G20210A anenst reHa mpoTpoMOiHy nopiBHIoBana 9,09 %
(y 1 ocobm) Ta He BigpizHsutack (1 i3 11 mpotu 0 i3 20; p
= (,354) Bim yacToTH, BM3HAUYEHOI MJIs1 MALli€EHTIB 0e3
TPOMOOTUYHMX YCKJIATHEHD.

ITpu CII pi3HuLi B 4acTOTi CYIUHHUX MOJii Y XBOPUX
3 HasIBHICTIO OYIb-SIKOTO 3 JBOX I'€HETMYHMX MapKepiB
cnagkoBoi TpoMOo®inii Ta namieHTiB 6€3 HUX HE BUSIB-
JIeHO B KOHTpoJIbHiH (3 3 10 oci6 npotu 49 3 139 ocib; p
= 1,000) i ocHoBHili (1 3 1 ocoou ipotu 10 3 30 oci0; p =
0,354) rpymnax.

He cnocrepiraioch TakoxX 30iIbIIEHHST YaCTOTH OyIb-
SIKMX TPOMOO3iB Ta BEHO3HUX CYIMHHUX YCKJIaJHEHb Ce-
pen HociiB G1691A anens reHa ¢akropy V KoaryJsiii 3i
croHTaHHOIO (2 i3 6 mpoTu 50 3 143; p = 1,000 Ta 2 i3 6
npotu 26 i3 143; p = 0,314 BigmoBigHO) i pamiaLiiiHO-
acouiiioBaromo (1 i3 1 mpotn 103 30; p=0,354Ta 1 i3 1
npotu 7 i3 30; p = 0,233 Binnosinxo) CII, mopiBHsHO 3
ocobaMM 3 ajieIsIMy TMKOoro TUIly. He BusHaueHo InpeBa-
JIIOBAaHHS 4acTOTU OyIb-SIKMX TPOMOO3iB Ta apTepiaib-
HUX BACKYJISIPHUX TTOJIi}i Y KOHTPOJIbHIM rpyIi XBOpUX HA
CII 3 nykieotugHuM BapianToM G20210A rena paktopa
I xoarynsauii (1 i3 4 mpotu 51 i3 145; p=1,000Ta 1 i3 4
npotu 23 ipotu 145; p = 0,508 ) nopiBHSIHO 3 Malli€HTa-
MU 0€3 HbOTO.

3 MeTolo BU3HaUeHHs BHeCKY G1691A anensi reHa po-
akuenepuny i G20210A anensi reHa IPOTPOMOiIHY B 3MiHY
4acTOTM BUHUKHEHHSI TPOMOO3iB 3 ypaXyBaHHSIM (hak-
TOpPY 4Yacy, 00paxoBaHO 3arajbHY YacTOTy PO3BUTKY CY-
JUHHUX TIOAiN MPOTSATOM MepioAy KIiHIUHOTO CIIocTepe-
KeHHS (KoedillieHT pO3BUTKY TPOMOO3iB) MAalli€HTIB i3
HasSIBHICTIO Ta BiICYTHICTIO TEHETUYHUX MapKepiB Craa-
KoBOi TpoMOoddiii. TTOpiBHSIHO 4YacTOTU PO3BUTKY

calculated for spontaneous myeloproliferative dis-
eases, and determined to 1 of 1 case (p = 0.428).

The G20210A allele of prothrombin gene was iden-
tified in 4 of 149 (2.68 %) patients with radiation-
associated PV. One of 4 carriers had in a history of a
vascular event — a typical arterial thrombosis. The
G0210A2 nucleotide variant of coagulation factor 11
gene is not defined in any of the 31 PV patients, which
has suffered as a result of the accident. However, dif-
ferences in the G20210A allele frequency carriers of
the prothrombin gene in the main and the control
groups of PV patients were not found (p = 1.000).

Frequency of the carriers of the hereditary throm-
bophilia markers in the spontaneous PV patients with
thrombosis and without them, amounting to 5.76 %
(n=3)and 7.21 % (n=7) cases respectively, is the same
(3 0of 52 vs 70f 97, p = 1.000). Frequency of carriers
of the G1691A allele of the proaccelerin gene or the
G20210A allele of prothrombin gene in radiation-
associated PV patients with vascular episodes in the
anamnesis was 9.09% (n=1) and did not differ (1 of 11
vs00f20; p = 0.354) from the frequency, determined
for patients without thrombotic complications.

No difference in the incidence of vascular events
in PV patients with any of the two genetic markers
of the hereditary thrombophilia and patients with-
out them is found in the control (3 of 10 people vs
49 of the 139 persons; p = 1.000) and the main (1
of 1 people vs 10 of 30 people; p = 0.354) group.

Also, there was no the increasing of the frequency of
any thrombosis and venous vascular complications
among the carriers of the G1691A allele of the coagu-
lation factor V gene with spontaneous (2 of 6 vs 50 of
143, p = 1.000 and 2 of 6 vs 26 of 143, p = 0.314
respectively) and radiation-associated (1 of 1 vs 10 of
30, p = 0.354 and 1 of 1vs 7 of 30, p = 0.233 res-
pectively) PV, in comparison with the carriers of the
wild-type alleles. The prevalence of the rate of any
thrombosis and arterial vascular events in the control
group patients with the G20210A4 nucleotide variant
of the coagulation factor IT gene (1 of 4 vs 51 of 145,
p = 1.000 and 1 of 4 vs 23 of 145, p = 0.508), in
comparison of the patients without its, was not found.

For the determination the contribution of the
G1691A allele of proaccelerin gene and the G20210A
allele of prothrombin gene to the change of the inci-
dence of thrombosis considering the time factor and
calculated the overall incidence of cardiovascular
events over a period of clinical observation (rate of
thrombosis) in patients with presence and absence of
genetic markers of hereditary thrombophilia. We
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TpOMOO3iB MPOTITOM Mepioay KJiHIYHOrO CrocTepe-
JKEeHHSI (KoeilieHTU PO3BUTKY CYAMHHUX €Mi30/1iB) MixX
xBopuMu Ha CI1 3 HagBHicTIO JleiineHchKOi MyTarlii abo
G20210A anens reHa mpoTpoMOiHy i malieHTaMu 0e3 Hel.
PiBeHb 3pocTaHHSI YaCTOTU BUHUKHEHHS TPOMOO3iB y
xBopux Ha CII, akuii 00yMOBJIEeHUIA HASBHICTIO CITaaKO-
BOI TpoMOO®iii, BUpaxkaBcs y BUIJISIII Pi3HUIII MixX 9ac-
TOTaMM BUHUKHEHHS TpPOMOOTUYHUX €Ti304iB i3
Binmosigunumu 95 % 1.

Y HociiB G1691A4 anenst reHa pakTopy V Koaryssiii, y
MOPIiBHSIHHI 3 0co0aMu 3 ajiejieM JUKOTro TUIly, BU3HAUe-
HO BUILIE€ 3HAYEHHST YACTOTU PO3BUTKY OYIb-SIKUX TPOM-
OOTMYHMX MOJil Ta BEHO3HUX BaCKYJISIPHUX YCKJIaTHEHb
OPOTITrOM Mepioay KAiHIYHOTO CIOCTEPEKEHHS IpHU
CIIOHTaHHI# Ta pagianiiiHo-acouiioBaniit CII (Tabm. 3).
BusHaueHo, 110 B HOCiiB G1691A aneis reHa Ipoakxiie-
JIEpUHY, SIKi HaJIeXKaIu 10 KOHTPOJbHOI IPyIy XBOPUX Ha
CII, cnocrepiraetbcsa Ha 25,00 d100AMHO-POKIB IOC-
TOBIpHO OiMBIINIT KOe(illiEHT BUHUKHEHHS OyIb-STKIX
Tpom603iB (95 % A1 = 0,62—50,00; p = 0,044) i cynuH-
HUX MoAiA y BeHo3HoMy pycdi (95 % A1 = 10,00—50,00;
p = 0,039), a B ocHOBHiil rpymni — Ha 33,33 q10a0MHO-
pokiB (95 % A1 = 0,22—100,00; p = 0,048 Ta 95 % Al =
12,50—50,00; p = 0,003, BizmoBigHo). HaToMicTb He BU-
SIBJIEHO Pi3HUII MiX 3HAYeHHSIM Koe@illieHTa BUHUK-
HEHH$1 K Oyob-sIKHUX TPOMOO3iB, TaK i apTepialbHUX
BACKyJSIDHUX MOMili, po3paxOoBaHMM IJIsI XBOPUX Ha
cnnontanny CII 3 HykneotumHuM BapiaHToM G20210A
reHa Il cdakropa Koarymsitii, i KoedillieHTOM, BU3HaUe-
HUM U151 KOTOPTU NaLli€EHTIB 6€3 HbOTO.

MonekylsipHO-TeHeTUYHI MapKepu CchajakoBoOil
TpoMOodiii BusBneHi y 5i3 111 (4,50 %) xBopux Ha
cnoHtaHHy ET, mpoTe iXx HOCilicTBO He BU3HAUYEHO 3a
JaHOTO padialiifHo-acouilioBaHOro Mieaonponide-
pPaTUBHOTO HEOIJACTUYHOTrO Ipouecy. PizHULS Mix
yactoTolo G1691A anens reHa pakropa V Koaryusiii
abo G20210A amnesst reHa TPOTPOMOIHY Y XBOPUX Ha
ET ocHOBHOI rpynu Ta B TalLliEHTIB KOHTPOJbHOI
rpyru Oyna BigmcyTHd (5 i3 111 mpotu 0 i3 10; p =
1,000).

Hassnicts anenst G1691A4 reHa ripoakiieJiepuHy BU3HA-
yeHo y 3 i3 111 (2,70 %) BumankiB CIOHTaHHOI Ta B KO-
HOMY 3 eni3oiB pagiauiitHo-acouiiioBaHoi ET. PizHui y
YacTOTi HOCIlICTBAa HYKJIEOTUAHOTO BapiaHTy G1691A Te-
Ha akTopa V KoaryJjsuii Mixk OCHOBHOIO Ta KOHTPOJIb-
Hoto rpynamu nauieHTiB 3 ET (3i3 111 npotu 013 10; p =
1,000) ne BusBnaeHo. B 1 i3 3 HociiB G1691A4 anenst reHa
npoaxkueaepuny 3i cmoHtanHoio ET nmpucytHiit Tpom0603
B aHaMHEe3i — TUTIOBUIA BEHO3HUI CYyTMHHUI €ITi30/1.

Hyxkneorunumii Bapiant G20210A rena ¢pakropa 11 xo-
arynswii 3ycrpivaBest y 2 i3 111(1,80 %) xBopux Ha ET

compared the incidence of thrombosis during a peri-
od of clinical observation (rate of vascular episodes)
between PV patients with Leiden mutation or the
G20210A allele of the prothrombin gene and those
without it. The level of the increasing of the inci-
dence of thrombosis in PV patients, which is due to
the presence of the hereditary thrombophilia, was
expressed as the difference between the incidences of
thrombotic episodes with respective 95% CI.

At spontaneous and radiation-associated PV the
G1691A allele of the coagulation factor V gene carri-
ers, compared with those, who had the wild-type
allele, were identified above the incidence rate of any
thrombotic events and venous vascular complica-
tions during the period of clinical observation (Table
3). It was determined, that in the G1691A allele of
the proaccelerin gene carriers, that belonged to the
control group of patients with PV, were observed at
25.00 person-years greater rate of any thrombosis
(95 % CI = 0.62—50.00, p = 0.044) and venous
vascular events (95 % CI = 10.00-50.00; p =
0.039) and in the main group — at 33.33 person-
years (95% CI=0.22—100.00,p = 0.048 and 95 %
CI = 12.50-50.00, p = 0.003 respectively). In-
stead, the differences were not found between the
rate of the occurrence of any thrombosis and arteri-
al vascular events, which was calculated for sponta-
neous PV patients with the G20210A4 nucleotide vari-
ant of the coagulation factor II gene, and which was
defined in the cohort of patients with wild allele.

The molecular genetic markers of the hereditary
thrombophilia were detected in 5 of 111 (4.50 %)
patients with spontaneous ET, but their carriers have
not defined in the group of patients with the radia-
tion-associated myeloproliferative  neoplastic
process. The difference in the frequency of the
G1691A allele of the coagulation factor V gene or
the G20210A allele of the prothrombin gene in the
main and of the group of ET patients was not
observed (5 of 111 vs 0 of 10,p = 1.000).

The allele G1691A of proaccelerin gene was identi-
fied in 3 of 111 (2.70%) cases of spontaneous in none
of radiation-associated ET episodes. No difference in
frequency of factor V gene nucleotide variant G1691A
carrier was found between coagulation and control
group patients with ET (30f 111 to 0 of 10; p=1.000).
1 of the 3 allele carriers G1691A gene proaccelerin
with spontaneous thrombosis present ET in history
i.e. a typical venous vascular episode.

The G20210A nucleotide variant of the coagula-
tion factor Il gene met in 2 of 111 (1.80 %) ET
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KOHTPOJIbHOI I'pymH, a B 1 i3 2 fioro HociiB Oyj1a BacKy-
JIIpHA TOIisl B aHaAMHe3i, IpeaCcTaBlIeHa TUIIOBUM Be-
HO3HUM TpoMOo030oM. ¥ mnauieHTiB 3 ET ocHOBHO1 rpynu
HociiictBo G20210A anens reHa TpOTPOMOiHY He BUSIB-
JieHo. Pi3HMIi B 4YacTOTi HOCiliCTBa HYKJIEOTHUIHOTO
BapianTa G20210A rena dakropa 11 Koarymsiiii Mix XBO-
pumu Ha ET, gki mocTtpaxpaiu BHACJiIOK aBapil Ha
YAEC, i mauieHtamu 3 MieaonpoaidpepaTUBHUM HEOII-
JJACTUMHUM TIpoliecoM 0e3 BILIMBY aBapiifHOTO iOHi3yI0-
yoro ornpomiHeHHs, He Bu3HaueHo (0 i3 10 mpoTu 2 i3
111; p = 1,000).

Yacrota HociiictBa G1691A anens reHa ¢pakropy V Ko-
aryJsuii a6o G20210A anenst reHa NPOTPOMOIHY Y XBO-
pux Ha crioHTaHHY ET i3 TpoM0603amMu B aHamMHe3i Ta 6e3
HuX, 110 ckiuanana 10,00 % (y 2 oci6) i 3,29 % (y 3 ocib)
BUMAIKIB BiAMOBiAHO, Oyia onHakoBolo (2 i3 20 mpotu 3
i391; p = 0,220).

ITinTBepaXeHO, 110 HASIBHICTb OYIb-SKOIO 3 IBOX MO-
JIEKYJISIDHO-T€HETUUHUX MapKepiB CIIaAKOBOI TPOM-
00(imii y XBOpUX KOHTPOJBbHOI TPYNU He 301JIbIIYE Yac-
TOTY TPOMOOTUYHUX YCKJIaTHEHb ITpU crioHTaHHi ET (2
i3 5 mporu 18 i3 106; p = 0,220).

Takoxx He BUSIBJIEHO 30i/IbILLIEHHS] YaCTOTU OyIb-SIKUX
TpOMOO3iB Ta BEHO3HUX BACKYJISIPHUX YCKJIaIHEHb Y
HociiB G1691A anensa re”a gakrtopy V Koaryisiii 3i
cnoHtanHow ET (1 i3 3 oci6 npotu 19 3 108 oci6; p =
0,452 ta 1 i3 3 mpotu 10 i3 108; p = 0,271 BigmoBigHO),
MOPiBHSIHO 3 ocobamu 3 aneneMm aukoro tumy. He crioc-
Tepirajgoch IIpPEBaJlOBaHHS YacTOTHM TPOMOOTMYHUX
noiit i BeHO3HUX CYAMHHUX €Mi30/1iB Y XBOPUX HA CIIOH-
tanny ET i3 aykieoruguum Bapiantom G20210A renHa
akropa Il koarysuii (1 i3 2 mpotu 19 i3 109 oci6; p =
0,329 Tta 1 i3 2 mpotm 1 i3 2 mpoTm 10 i3 109; p = 0,189
BiIMTOBiAHO) y MOPiBHSIHHI 3 XBOPUMMU O€3 HbOTO.

IIpoBenero aHaii3 BHECKY CIagKOBOI TpoMOOdiii B
po3BUTOK TpoM003iB pu ET 3 ypaxyBaHHSIM (pakTOpy
yacy. s 1bOTO MOPiBHIOBAJIMW YacCTOTy PO3BUTKY
TpoMOO3iB 3a Mepiof KAiHIYHOTO CHOCTEPEKEHHS MixX
xpopuMu Ha ET i3 HagBHicTiO JleiineHCcbKO1 MyTalil
abo G20210A anens reHa TpoTpoMOiHYy i TauieHTaMu
0e3 Hel.

Busnaueno, mo npu cnontanHiii ET nocii G1691A
amens reHa dakTopy V Koarynsilii, y MOpiBHIHHI 3
ocobamu 3 ajiejeM JUKOTO TUITY, MalOTh OiJIbIIY Yac-
TOTY PO3BUTKY TpoMOO3iB Ta BEHO3HUX CYIMHHUX
eni3odiB MpPOTATOM Mepiony KJIiHIYHOTO CcHocTepe-
XKeHHsT 3a HuMH (tadn. 4). Ilpu cnouranniit ET
pi3HUIIM B 3arajibHiil 4aCTOTi BUHUKHEHHS OYIb-SIKUX
TPOMOO3iB i CYyTMHHUX MO Y BEHO3HOMY PYCJIi MiX
ocobamm i3 G1691A ameneM TeHa IIpoaklieJepuHY Ta
naiieHraMu 0e3 HbOIO CTAaHOBUTH 33,33 HIOOUHO-

patients from the control group,the oneof 2 carrier-
shad a vascular event in the anamnesis, represented
as a typical venous thrombosis. It was not found the
carriers of the G20210A allele of the prothrombin
gene in the main group of ET patients. The differ-
ences of the frequency of the G20210A nucleotide
variant of the coagulation factor II gene carrierswas
not defined between the ET patients survived the
Chernobyl accident, and patients with MNP, who
were not affected by the emergency ionizing radia-
tion (0 of 10 vs 2 of 111, p = 1.000).

The frequency of the G1691A allele of the coagula-
tion factor V gene carriers or the G20210A allele of the
prothrombin gene in spontaneous ET patients with
thrombosis and without them was similar (2 of 20 vs 3
of 91, p = 0.220) and was corresponded to 10.00 % (2
people) and 3.29 % (3 persons) cases respectively.

It was confirmed, that the presence of any of the two
of the molecular-genetic markers of the hereditary
thrombophilia in the control group patients did not
increase the incidence of thrombotic complications in
spontaneous ET (2 of 5 vs 18 of 106, p = 0.220).

Also not revealed an increase in the frequency of
any thrombosis and venous vascular complications in
carriers G1691A allele gene factor V coagulation with
spontaneous ET (1 of 3 people to 19 108 persons; p =
0.452 and 1 of 3vs. 10 of 108; p = 0.271 respectively),
compared with those of wild-type allele. There was no
prevalence rate of thrombotic events and venous vas-
cular episodes in patients with spontaneous ET with
nucleotide variant G20210A gene factor 11, coagula-
tion (1 of 2 to 19 with 109 people; p = 0.329 and 1 of
2 against 1 of 2 to 10 from 109, p = 0.189, respective-
ly) compared with patients without it.

To evaluate the contribution of hereditary throm-
bophilia in the development of thrombosis with ET in
considering the time factor we compared the inci-
dence of thrombosis during a period of the clinical
observation between ET patients with the presence of
Leiden mutation or the G20210A allele of the pro-
thrombin gene and those without it.

At spontaneous ET the G1691A allele of the coag-
ulation factor V gene carriers vs. those, who had the
wild-type allele, have above the incidence rate of
any thrombotic events and venous vascular episodes
during the period of clinical observation (Table 4).
At a spontaneous ET the difference of overall inci-
dence of any thrombosis and venous vascular events
between patients with the GI16914 allele of the
proaccelerin gene and those without was 33.33
person-years (95 % CI = 0.08—50.0,p = 0.049 and
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pokiB (95 % A1 = 0,08—50,0; p = 0,049 ta 95 % Al =
12,5-50,0; p = 0,003 BiznoBigHo). Kpim ToTrO, Y XBO-
pux Ha crioHTaHHY ET, Ha MexXi cTaTUCTUYHOI 3HAUY-
mocTi (p = 0,050), BUSBIEHO pi3HULIIO MixX 3HAYCHH S -
MU Koe@illieHTa BUHMKHEHHSI BEHO3HMX TPOMOO3iB
JUTSL HOCi1B HYKJIeoTUAHOro BapiaHty G20210A rena 11
¢akTopa Koaryisilii Ta 11 0ci0 3 ajejaeM TUKOTO TH-
ny, mwo ckiagaiza 20,00 monuHo-pokiB (95 % Al =
0,002—33,33; p = 0,050).

VY rpyni XBOpuUX Ha CHOOHTAaHHUI Ta padialiliHO-
acouiioBanuii [IM® 6 i3 78 (7,69 %) oci6 ta 2 i3 22
(9,09 %) nauieHTiB BiAMOBiNHO, OyJU HOCISIMU OJTHOTO
3 IBOX MOJIEKYJIIPHO-TEHETUUHNX MapKepiB CITaIKOBOI
TpoMOo@inii. Pi3HULII y 4acTOTi HOCilicCTBa MapKepiB
CTIagKoBOI TpoMOOGdimii B OCHOBHINM Ta KOHTPOJBLHIN
rpynax [IM® nHe BusiieHo (6 i3 78 nmpotu 2 i3 22; p =
1,000). 3a HasgBHOCTI G1691A anens reHa ¢axropa V
ab60 G20210A anens rexa dakropa 11 koarymsiii y xBo-
pux Ha [IM®, gki He 3a3HaAM BIUIMBY aBapiliHOro
10Hi3yI04OTO OTNPOMiHEHHS, TPOMOO3H 3yCTPivalucCh y
3 i3 6 HOCiiB Ta Oy/IM TIpeaCTaBJIeHI SK BEHOBHUMHM Bac-
KYJASpPHUMU TOAIsSIMU — y 2 BUMaAKaX, TakK i apTepiaib-
HMM BacKyJsIpHUM enizogoM — B | emizoni. ¥ xBopux
Ha [IM® i3 pagiauiiiHUM aHAMHE30M CYIMHHI MOl
Oynu B 1 i3 2 HOCIiiB MOJIEKYJISIPHO-TEHETUYHUX Map-
KepiB crmaakoBoi TpoMOodinii. Pi3HMLI B 4acToTi
KJIIHIYHOT peai3alil ImpoTpoMOOreHHOro MOTeHLially
HocilictBa G1691A anens reHa ¢gakropa V ado G20210A
ajens reHa pakropa Il Koarysuii B OCHOBHilA Ta KOHT-
poabHiii rpymi [IM® He crioctepiranocs (1 i3 2 mpotn
313 6; p = 1,000).

BusiBneHo 6inbiiry yactoty HocilictBa G1691A anens
reHa ¢axktopa V koaryisuii ado G20210A anenst reHa
npotpom6iny {27,27 % (y 3 oci6) i 4,47 % (y 3 ocib) Bu-
najakiB, BinnmoBigHO} y XBOpuX Ha crioHTaHHU [ITM @ i3
TpoM0OO3aMM B aHAMHe3i, HiXK Y malieHTiB 6e3 Hux (3 i3
11 mpotu 3 i3 67; p = 0,033). ¥ xBopux Ha pamialiiiHO-
acouiftopanuit [IM® i3 TpOMOOTUYHUMM YCKIIATHEHHS -
MU Ta 0e3 HMX 4acTOoTa HOCiicTBa MapKepiB CraakKoBOl
TpoModdinii He BigpisHsack (1 i3 4 mpotu 1i3 18; p =
0,337) i ctanosuia 25,00 % (y 1 ocobu) ta 5,55 % (y 1
0Cco0M) eMmi30/iB BiIMOBIAHO.

Hassricte G16914 anenst TeHa MpoaxiielepuHy abo
G20210A anens reHa mpoOTPOMOiIHY Yy XBOPMX Ha CITOH-
taHHuii [TM® 36inbLIyBasa yacToTy TpoM003iB (3 i3 6
npotu 8 i3 72; p = 0,033) ta B 6,09 paza (BP = 6,09; 95
% 11 = 1,40-26,43) migBuilyBaja WMOBIPHICTb iX BU-
HUKHeHHd. [lpore mpu pagialiiiHo-acolliiioBaHOMY
ITM® HocilicTBO MapKepiB crajaKoBoi TpoMOodinii He
BIUIMBAJIO Ha YaCTOTYy TPOMOOTMYHUX CYOUHHUX TIOIiil
(113 2 mpotnm 2 i3 20; p = 0,337).

95 % CI = 12.5-50.0, p = 0.003 respectively). In
addition, in the cohort patients with spontaneous
ET, on the borderline of statistical significance (p =
0.050), were found the differences between the rates
of the occurrence of venous thrombosis, which were
calculated for the G20210A variant nucleotide of the
coagulation factor II gene carriers and for those
with wild-type allele. It amounted to 20.00 person-
years (95 % CI = 0.002—33.33, p = 0.050).

In the group of patients with a spontaneous and
radiation-associated PMF 6 of 78 (7.69 %) and 2 of
22(9.09 %) subjects, respectively, were carriers of one
of the two molecular-genetic markers of hereditary
thrombophilia. No differences in the frequency of
carriers of genetic-markers of thrombophilia in the
main and control groups of PMF were found (6 of 78
vs 2 of 22, p = 1.000). Thromboses in patients with
PME who were not affected by the emergency ioniz-
ing radiation, were encountered in 3 of the 6 of the
carriers of the G1691A allele of coagulation factor V or
the G20210A allele of coagulation factor II gene.
Thromboses were presented as venous vascular events
(n=2) and as arterial vascular episodes (n=1). In
PMF patients with radiation in a history, vascular
events were in 1 of 2 carriers of the molecular genetic
markers of hereditary thrombophilia. No difference
in the frequency of clinical implementation of the
prothrombogenic potential of the G1691A allele of the
coagulation factor V gene or G20210A allele of the
factor II gene carriers of the main and control group
of PMF was observed (1 of 2vs 3 of 6, p = 1.000).

The bigger frequency of the G1691A4 allele of the
coagulation factor V gene or the G20210A allele of the
prothrombin gene {27.27 % (n=3) and 4.47 %
(n=3), respectively} was revealed in PMF patients
with spontaneous thrombosis, than in patients with-
out these (3of 11vs 30f67,p = 0.033). In radiation-
associated PMF patients with thrombotic complica-
tions of and without there, the frequency of carriers of
genetic markers of thrombophilia did not differ (1 of 4
vs 1 of 18, p=10.337) and amounted to 25.00% (1 per-
son) and 5.55% (1 person) episodes respectively.

Presence of the G1691A allele of proaccelerin gene
or the G20210A4 allele of prothrombin gene has
increased the frequency of thrombosis (3 of 8 vs 6 of
72, p = 0.033) and the probability of their occur-
rence in 6.09 times (RR = 6.09; 95 % CI = 1.40—
26.43) in patients with spontaneous PME However,
the genetic markers of thrombophilia did no effect on
the incidence of thrombotic vascular events (1 of 2 vs
2 0of 20, p = 0.337) in radiation-associated PMFE
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Y KOHTpOJBHiNi Ta OCHOBHIiW Tpymi MaIli€HTIB i3
[IM® G16914 anenp reHa dakropa V Koaryismii
npexacrasiena 4 i3 78 (5,12 %) ta 2 i3 22 (9,09 %) Bu-
nankiB BigmoBigHo, a G20210A anenb reHa TIPOT-
poM0Oiny — 2 i3 78 (2,56 %) Ta 0 i3 22 emizoniB
BigmoBimHoO. Y 2 i3 4 HociiB G1691A anens reHa Mpoak-
LeJIEpUHY, SIKi HajexXaJlu 10 KOHTPOJIbHOI IpyIu XBO-
pux Ha [IM®, B anHaMHe3i OyB CyIMHHMI €I1i30/1, a ca-
Me: aTUIIOBMIA BEHO3HHUI — B OJHOTO XBOPOTO, THUIIO-
BUI BEHO3HMU — B iHIIOro. B oOCHOBHi rpymi
nauieHTiB i3 [IM® 1 i3 2 HociiB G1691A anens reHa
¢akTopa V Koarynsdilii MaB TUIIOBY BacCKYJSIpHY ap-
TepianibHy Tofito. Y 1 i3 2 HociiB G20210A anens reHa
daxropa Il xoaryngmii 3i crontanHuM [ITM® Takox
OyB OMH CYIWHHUN eri3ond, 110 MpeacTaBIeHUN aTh-
TMOBUM BEHO3HUM TPOMOO30M.

IIpu cnoHTaHHOMY Ta paniallifHO-acoliiiOBaHOMY
I[IM® He ciocTepirajioch 30iUIbIICHHS 3yCTPiYaIbHOCTI
TpoM0O03iB cepen HocCiiB G1691A anens reHa ¢pakTopy V
koaryiii (2 i3 4 npotn 9 3 74; p = 0,093 Ta 1 i3 2 nipo-
™ 3 i3 17; p = 0,337BianoBigHo). ¥ XBOopux Ha CIOH-
tanHuit [IM® pi3HMLI B 9acTOTy TPOMOO3iB Mixk
namieHTaM¥ 3 HyKJICOTUTHUM BapiaHToM G20210A reHa
¢axropa Il koarynauii Ta ocobamu 6e€3 HbOTO HE BUSIB-
seHo (1 i3 2 mpotu 10 i3 76; p = 0,263). I1IpoTte Bu3Ha-
YeHO, 1110 BEHO3Hi TPOMOO031 3yCTpivyaloThCs YacTillle 3a
HociiictBa G1691A anens reHa dakTopy V KoaryJsiii
XBOPUMHU Ha crnioHTaHHY [IM®, HiX 3a HasgBHOCTI Au-
KOro aJjieJis B IaHiil Tpymi mauieHTiB (2 i3 4 npotu 5 i3
74; p = 0,038), a ix pusuk 3poctae B 10,14 paza (95 %
Al = 1,67-61,33). HaromicTb, B OCHOBHiii Trpymi
nauieHTiB i3 [IM® HasBHicTb G1691A4 anens reHa (ak-
Topy V KoaryJssuii He CIpusijia 3pOCTaHHIO PiBHS Yac-
TOTH apTepiaibHUX BacKyasapHuUX noaiit (1 i3 2 npotu 3
i3 17; p = 0,337). He BugBIeHO pi3HUIIi B YaCTOTi ap-
TepiaJbHUX TPOMOO3iB MiXX XBOPUMMU Ha CIIOHTAaHHUM
[IM® i3 nykneotumHuM BapiaHToM G20210A rteHa
¢axkropa Il koarynsuii Ta 6e3 Hboro (1 i3 2 ocié npotu
31i376; p=0,100).

Y HociiB G1691A anensa reHa dakropy V KoaryJsiiii,
sIKi XBOpi Ha CMOHTAHHUN i paaiauiltHO-acolilfioBaHUM
[IM®, nopiBHSIHO 3 0co0aMU 3 ayelieM TUKOTO THITY,
BU3HAYEHO BUIIMI PiBEeHb YaCTOTH PO3BUTKY IPOTITOM
nepiony KIJIiHIYHOTO CIOCTEPEXKEHHS OyIb-SIKUX TPOM-
003iB, BEHO3HHX Ta apTepialbHUX BACKYJISIPHUX YCKIIaI -
HEHb (Tab. 5).

B ocHoBHiii rpyni xBopux Ha [IM® pi3HULIST MiX KO-
edillieHTOM BUHMKHEHHS OyIb-sIKMX TPOMOO3iB i ap-
TepiaJIbHUX BAaCKYJSIPHUX IOHiil, pO3paxOBaHUM JIJist
HociiB G1691A anens reHa pakTopy V Koaryssiii Ta ajist
oci0 3 ayjenemM muKoro Tuiry, mopisHioBana 20,00 mromgu-

In the control and study group of PMF patients
the G1691A allele of the coagulation factor V gene
was presented in 4 of 78 (5.12 %) and in 2 of 22
(9.09 %) cases respectively and the G20210A allele
of the prothrombin gene — in 2 of 78 (2.56 %) and
in 0 of 22 episodes respectively. The 2 of 4 carriers of
the G1691A allele of the proaccelerin gene, that were
belonged to the control group of PMF patients, had
a history of vascular episodes, — namely an atypical
venous case — in one patient, a typical vein — in the
other. In the study group of patients with PMF 1 of
2 allele carriers G1691A factor V gene coagulation
had typical arterial vascular event. In 1 of 2 allele
carriers of G20210A gene coagulation factor 11 with
spontaneous PMF there was also a vascular episode
presented as atypical venous thrombosis.

At spontaneous and radiation-associated PMF no
increasing of occurrence of thromboses was observed
among carriers of G1691A allele of coagulation factor
Vegene 2of4vs9of74,p = 0.093 and 1 of 2 vs 17
of 3, p = 0.337 respectively). No difference of the
incidence of thromboses among spontaneous PMF
patients with the G20210A nucleotide variant of the
coagulation factor II gene and persons without it was
found (1 of 2 vs 10 of 76, p = 0.263). However, the
venous thrombosis is more often presented in the
G1691A allele of the coagulation factor V gene carri-
ers with spontaneous PME than in the group of
patients with a wild allele (2 of 4 vs 5 of 74, p =
0.038), and their risk was increases to 10.14 times (95
% CI = 1.67—61.33). Instead, the availability of the
G1691A allele of the coagulation factor V gene was not
conducive to the growing of the rate of arterial vascu-
lar events (1 of 2 vs 3 of 17, p = 0.337) in the main
group of PMF patients. There was no difference in the
incidence of arterial thrombosis among spontaneous
PMF patients with the G20210A nucleotide variant
of the coagulation factor II gene and persons without
there (1 of 2 vs 3 of 76, p = 0.100).

At spontaneous and radiation-associated PMF
the G1691A allele of the coagulation factor V gene
carriers, compared with those, who had the wild-
type allele, were identified above the incidence rate
of any thrombotic events, venous and arterial vas-
cular complications during the period of clinical
observation (Table 5).

In the main group of PMF patients the difference
of the rate incidence of any thrombosis and arterial
vascular events between patients with the G1691A
allele of the proaccelerin gene and those without it
was equals to 20.00 person-years (95 % CI =
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Ho-pokiB (95 % I = 1,51-50,00; p = 0,035). Y KoHT-
ponbHiit Tpymi [IM® pi3HULIST B 4aCTOTi BUHUKHEHHS
OyIb-SIKUX TPOMOO3iB i CYAMHHMX MOAIM Y BEHO3ZHOMY
pycii, Mixx nauieHTamu 3 G1691A4 aneiieM reHa rpoakiie-
JIepuHY Ta XBOPUMU 06e3 Hboro ctaHoBumiaa 33,33 moau-
HO-poKy (95 % A1 = 9,09—50,00; p = 0,004 Ta 95 % 11
=16,66-50,00; p = 0,0001 BinmoBigHO).

Mix xBopuMu Ha crioHTaHHUM [TM® i3 G20210A aine-
JieM reHa mpoTpoMOiHy Ta ocodaMu 3 ajieieM TUKOTO TH-
My BUSBIEHO IOCTOBIpHY Pi3HUIIO KOeMillieHTIB BU-
HUKHEHHSI BEHO3HUX TPOMOOTUYHUX TOii, sika JOpiB-
HioBaza 25,00 moguHo-pokiB (95 % A1 = 11,11-50,00;
p = 0,0008). Takox rmpu cnoHTaHHOMY [IM®, Ha Mexi
CTaTUCTUYHOI 3HAYYLIOCTi, BUSIBJIEHO Pi3HULIIO MiX KO-
edilieHTaM1 BUHUKHEHHS OyIb-IKUX TPOMOO3iB, SKi
0o0YMCIEHO [JJIsT HOCIiB HYKJIEOTMAHOIO BapiaHTa
G20210A rena II pakTopy KoaryJsiii Ta ajs ocib 3 aje-
JeM gukoro tumy (25,00 momuHo-pokiB; 95 % Ol =
3,03—50,00; p = 0,083).

ITincyMoBy0UM pe3yabTaTh OOCHiIXKEHHS, MOXHa
KOHCTaTyBaTH, 110 HAsSIBHICTb HYKJI€OTHUIHOTIO BapiaHTa
G1691A4 rena V dakropy koaryisiii Ta G20210A anens
reHa nNpoTpoMOiHYy 3Hauylle He BILUIMBA€E Ha 4acTOTYy
TpoM0OO3iB y XBOpUX SIK Ha pajialliiiHO-acolliiloBaHy,
tak i Ha cmoHTaHHy CII Ta ET. Takox He miaTBepIKe-
HO, IO MiX HOCISIMM MapKepiB CHaIKOBOI TPOM-
o0odinii, xeopumu Ha CII / ET, i3 pagianiiiHuM aHam-
He30M Ta 0e3 HbOTO iCHYE Pi3HUIIS B YaCTOTi TPOM-
003iB. HaToMicTh BUSBIE€HO, 110 MPU CIIOHTAHHOMY
I[IM® HOCi#ICTBO OYAb-SIKOTO 3 IBOX MOJICKYJISIPHO-TE-
HETUYHUX MapKepiB CITagKoBOl TpoMOO®iii 30isIbIIye
4acTOTY Ta PU3UK BUHUKHEHHS OyIb-sIKUX TPOMOOTHY -
HuX mnonii. Takox A0BeAEHO, 110 HAasIBHICTb HYKJIEO-
TUAHOTO BapiaHTa G 16914 reHa mpoaxiieJepruHy y XBO-
pux Ha [IM®, gki He 3a3HaAM BIJIMBY padialliliHOro
i0OHI3YIOUOTO OMNPOMiHEHHS, 3YMOBJIIOE 3POCTaHHS
MUMOBIpHOCTI pO3BUTKY TPOMOO3iB Y BEHO3HOMY CYIUH-
HOMY pYCIIi.

PisHu1s y BHECKY MapKepiB cnagkoBoi TpoMOOdiii B
yacToTy TpoMOO3iB y XBOpMX Ha pi3Hi Ph-HeraTtusHi
MITH, HajiiMoBipHilIe MOSICHIOETbCS TUM, 1110 rpu CIT
ta ET HMOBiIpHiCTb BUHMKHEHHSI BACKYJSIpHUX MOMdil
Habararo Buila, Hix Ha ipu [IMO [8, 9]. BignosinHo 10
OIiJBIIOCTI AOCTIMXEeHb i3 BUBHAUEHHSI BHECKY B 30iJIb-
IIEHHSI PU3WUKY BHHUKHEHHS BaCKYJISPHUX TIOMii
HOciiicTBa MapKepiB cnaakoBoi TpoMOO(iii, oOCTaHHi, B
MepLLy 4Yepry, € npeaukropaMmu TpoMOO3iB y ocib 0e3
iHmux akTopiB ix po3BuTKy [19]. Tak, V. De Stefano i
CMiBaBT. IOBEJIM HASIBHICTh BIUIMBY HOCIICTBA CITaIKOBOI1
TpoMOo®inii Ha pU3UK PO3BUTKY CYAMHHUX TOMIi Mpu
ET npu BUKJIIOYEHHI 31 CTAaTUCTUYHOIO aHai3y XBOPUX

1.51-50.00, p = 0.035 respectively). In the control
group PMF the difference in the rate of the incidence
of any thrombosis and venous vascular events, among
patients with G1691A allele of the proaccelerin gene
and persons without it was 33.33 person-years (95 %
CI = 9.09-50.00; p = 0.004 and 95 % CI =
16.66— 50.00, p = 0.0001 respectively).

The significant difference of the rate incidence of
venous thrombotic events, what was amounted to
25.00 person-years (95 % CI = 11.11-50.00, p =
0.0008), was found at spontaneous PMF patients with
the G20210A allele of the prothrombin gene and per-
sons with the wild-type allele. Also, at spontaneous
PME on the border of statistical significance, was
found the difference between the rate of any throm-
bosis, what was calculated for carriers of the G20210A
nucleotide variant of the coagulation factors II gene
and for those, who had the wild-type allele (25.00 per-
son-years; 95 % CI = 3.03—50.00, p = 0.083).

The summarizing the results of the study, we can
state that the presence of the G1691A4 nucleotide
variant of the coagulation factor V gene and the
G20210A allele of the prothrombin gene significant-
ly does not influence on the frequency of throm-
boses in radiation-associated and spontaneous PV
and ET patients. Also, it was not confirmed that
between the carriers of the markers of the hereditary
thrombophilia with SP / ET and with a history of
radiation anamnesis and without it, exists a differ-
ence on the incidence of thromboses. Instead, it was
found, that at spontaneous PMF the carrying of any
of the two molecular-genetic markers of the hered-
itary thrombophilia increases the frequency and risk
of any thrombotic events Also, it was proved that the
presence of the G1691A nucleotide variant of the
proaccelerin gene in PMF patients, which are not
exposed to ionizing radiation, increase the likeli-
hood of venous thromboses.

The difference in contribution of genetic markers of
thrombophilia in the incidence of thrombosis in
patients with different Ph-negative MPN, most likely
is due to the fact, that vascular events at PV and ET
are much probable than at PMF [8, 9]. According to
most studies on assay of contribution in the increasing
risk of vascular events, the carrying of markers of
hereditary thrombophilia, the last, first and foremost,
is a predictor of thrombosis in patients without other
factors of their development [19]. Thus, V. De Stefano
et al. proved the influence on a risk of developing of
vascular events at ET of hereditary thrombophilia car-
rying in a case of the exclusion from statistical analy-
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3 IHIIMMU NpeauKTopamMu TpoMOo3iB. 30Kpema, y maili-
eHTiB 3 ET BusiBiieHo, 1110 micis ix cTpaTrdikaliii Biamno-
BimHO 10 Biky Ta JAK2V617F ctatycy, 30iIbIIeHHS PU3K-
Ky BUHMKHEHHSI TpOMOO3iB, OOYMOBJIEHE HOCIMCTBOM
G1691A anens reHa dakropy V adbo G20210A anenst reHa
daxropy II Koarynsiiii, 306epira€rbcs TiIbKU B 0Ci0, MO-
Joamux 3a 60 pokis [20]. MoxHa IPUNYCTUTH, 1O O3-
HauyeHa TEeHJEHIIisI eKCTpaIloJIOEThCS i Ha pi3Hi 3a
piBHEM PU3UKY BUHUKHEHHS TpoM003iB Thunu Ph-Hera-
tuBHUX MITH.

OTtpuMaHi HaM¥ JTaHi OO0 peai3allii TpPOMOOTeHHO-
ro TIOTeHIliaJly HOCifiCTBa HYKJIEOTMIHOrO BapiaHTa
G1691A rena npoakiieaepuHy y xsopux Ha [IM®, sxki He
3a3HajJId  BIUJIMBY pajialliilHOro 1ioHi3yKUOro OI-
poMiHeHHd B 1o30Bomy aiarnaszoni 0,001—-0,99 Ip, came y
BEHO3HOMY CYIMHHOMY PYCJIi Y3rOJIXKYIOThCS 3 pe3yJibIa-
TaMU iHILOTO AOCHiIXXeHHs. Pe3ynbraTu aHami3y, 1o J1e-
MOHCTPYIOTh HasIBHICTh BIUIMBY HociiictBa G1691A aie-
Jisi TeHa MpoakleJiepyHy Ha BUHUKHEHHS BEHO3HMX
TPOMOO3iB i peKypeHTHUX BacKynspHux noxii mpu CII
ta ET, omybsikoBani M. Ruggeri 3i cmiBaBTOpamMu
(2002). Yacrora 3ycTpivaibHOCTi JIeliaeHChbKO1 MyTallii y
XBOPUX 3 BEHO3HMMHU TPOMOOTHMYHMMU YCKJIATHEHHSI-
MM, 1110 BUHUKJIU IO Bepuikallii 1iarHo3y, 3HauyIlle B1-
a, Hix y namieHTiB 6e3 Hux (16 % nporu 3 %) [10].
IIpore B mocmimkenHi A. Trifa Ta ciBaBTOpIB IiATBEpPA-
JKEHO, 1110 HOCICTBO G1691A anens reHa dakTopy V Ko-
aryJisiiii 301b1Iye MMOBIPHICTDh PO3BUTKY SIK apTepiajib-
HUX, TaK i BeHO3HUX Tpom603iB npu CII ta ET [13].
IIIomnpaBna, HaBiTh KOMOIHOBAHUI MYTALiAHUI CTaTyC
OyB MPEeAUKTOPOM PO3BUTKY apTepialbHUX TPOMOO3iB 3a
BiZICYTHOCTI (paKTOpPiB PU3UKY PO3BUTKY aTEePOCKIIEPO3Y
[19]. Le minTpuMye rinoTe3y LIOA0 MPeBaJIOBAaHHS aTe-
poreHHUX (paKTOPiB PU3MKY Hal CIIANKOBUMMU IIPEIUK-
TopamMu (OpMYBaHHS TpoMOodimiuHOro (GeHOTUIy B
naToreHesi apTepiaJbHUX BaCKYJISIPHUX MOMIIl.

Takox, 3a AOMOMOIOI0 PO3PaxyHKy KoedilieHTy
pPO3BUTKY TPOMOO3iB y MAalLli€EHTIB 3 HaSIBHICTIO Ta
BiICYTHICTIO T€HETMYHUX MapKepiB CIIaJKOBOI TPOM-
0o0inii, BU3HAUEHO iX BHECOK Yy 3MiHYy YaCTOTU BUHUK-
HEHHsI BacKYJISIDHUX €Ii30[iB 3 ypaXyBaHHSIM (PaKTOpPY
gacy.

Tak, HaMu OiATBEPIXEHO, IO IPU CIOHTAHHUX i
paniauiitHo-acouiftoBaHux Ph-neratuBHux MITH 6inb-
1IIe 3Ha4eHHs KoedillieHTa BUHUKHEHHSI BEHO3HUX, ap-
TepiaIbHUX Ta yCiX TPOMOO3iB CITOCTEPIra€EThCs B HOCIIB
G1691A anens reHa dakropy V Koarysiiii, HiX B 0ci0 3
ajiesieM IMKOTro TUIly. Y KoHTpoJibHii rpyni ET Ta [IM®
BUSIBJIEHO Oifibllie 3HAYeHHsI KoedilieHTa BUHUKHEHHS
BEHO3HMX TPOMOO3iB TaKOX Y HOCiiB HYKJIEOTUIHOTO
Bapianta G20210A rena Il d¢axkTopy Koarymusiii,

sis patients with other predictors of thrombosis. In
particular, it was found, that after stratification of ET
patients according to age and JAK2V617F status, the
increasing of the risk of thromboses, which is caused
by the carrying of G1691A allele of coagulation factor
V gene or the G20210A allele of coagulation factor 11
gene preserved only in individuals younger than 60
years [20]. We can assume that the trend is extrapolat-
ed to the different types Ph-negative MPN, which
were formed according to a risk of thromboses.

Our data about the implementation of thrombo-
genic potential in the venous line of the carrying of
the G1691A nucleotide variant of the proaccelerin u
gene in PMF patients, who are not exposed to radi-
ation ionizing radiation in the dose range
0,001-0,99 Gy, are consistent with data of other
researches. The analysis, which is demonstrating
the impact of the carrying of the G1691A4 allele of
the proaccelerin gene in the occurrence of venous
thrombosis and recurrent vascular events in PV and
ET is published by M. Ruggeri et al (2002). The fre-
quency of Leiden mutation in patients with venous
thrombotic complications, which were arising
before the diagnosis verifying, is significantly high-
er, than in those without mutation (16 % vs. 3 %)
[8] However, the study of A. Trifa et al. was con-
firmed, that the carrying of the G1691A allele of the
coagulation factor V gene increases the likelihood of
arterial and venous thrombosis at PV and ET [13].
However, even the combined mutational status was
predictive of arterial thrombosis in the absence of
the atherosclerosis risk factors [19]. This is supports
the hypothesis about the predictive predominance
in the pathogenesis of arterial vascular events the
atherogenic risk factors over the heritable predictor
of the thrombophilic phenotype formation.

Also, by calculating the incidence rate of throm-
bosis in patients with and without genetic markers
of hereditary thrombophilia, their contribution
have been defined to the change of the incidence
of vascular episodes taking into account the time
factor.

Thus, we confirmed that at spontaneous and
radiation-associated Ph-negative MPN, the high-
er rate of the incidence of venous, arterial and all
thrombosis was observed in the G1691A allele of
the coagulation factor V gene carriers, than in
those with wild-type allele. The more rate of
venous thrombosis in carriers of the G20210A
nucleotide variant of the coagulation factor II
gene, in comparison with patients with wild-type
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MOPiBHSIHO 3 TMali€eHTaMM 3 ajiejieM OIMKoro tuiy. Ha-
ToMicTbh, pu cnoHTaHHii# CII He BU3HAYEHO OiJbILIOTO
3Ha4YeHHS KoedillieHTa BUHUKHEHHST OYIb-SIKUX TPOM-
003iB i KoedillieHTa pO3BUTKY apTepiaalbHUX BaCKYJISIp-
HUX Tofiil y HociiB G20210A anens reHa II ¢pakTopy Ko-
aryJisitii, TopiBHSIHO 3 MNaLliEHTaMU 3 IMKUM TUIIOM reHa
OpOTPOMOIHY.

Jani, oTpyMaHi B HaIlIOMY JOCJIiIXKeHHI, IEeI0 He y3-
TOJIKYIOThCS 3 pe3yJibTaTaMU TOCiIXKEHHS, TPOBEAEHO-
ro H. Gisslinger ta cniBaBTropamu [12]. 3rigHo 3 HUMH,
JleilimeHchbKa MyTallisl HE acolliloBajlach 3 PO3BUTKOM Be-
HO3HUX TPOMOOTHYHMX MOMIiii, Ha MPOTUBAry HYyKJIEO-
TUIHOMY BapiaHTy G20210A4 reHa npotpoM0OiHy. YacToTa
BEHO3HMX TPOMOOTUYHUX emi3oaiB y xBopux Ha ET Ta
CII i3 G20210A aneneM reHa TpOTPOMOIHY CTaHOBUIIA
6,2 Bumanky Ha 100 JIOOQMHO-POKIB, HATOMICTb Yy
naLieHTiB i3 ajejiem aukoro Tuny — 0,8 Bumaaky Ha 100
JIIOAMHO-POKIiB. A HocilicTBo G20210A aneins reHa MpoT-
poMOiHYy 30iJ1bIIYBaJI0 YACTOTY BUHUKHEHHSI BEHO3HUX
TPOMOO3iB MPOTATOM TIepiony KIIiHiYHOTO CIIOCTepe-
XeHHs B 17,5 pa3a. TeHmeHIsT OO0 TPEBaIOBAHHS
BaCKyJISIPHUX TOJIiii y BEHO3HOMY CYAMHHOMY PYyCIi B
HOCIi1B MyTaHTHOTO aJieJisl TeHa IIpOoTpoMOiHy 30epirana-
cs SIK 'y KOropTi 3 MmaHidecTalieo TpoM003y 10, Tak i
nicns Bepugikariii Ph-nerarusaoi MITH [12].

3a3HayKMMo, 1110 iCHYIOTb JOCTiIXKEHHS, B IKUX HE BU-
SIBJIGHO >KOJHOTO BIUIMBY HOCiICTBa MapKepiB CIIagKo-
Boi TpoMOodiii, 30kpema G1691A anenst reHa pakropa
V koarynsauii Ta G20210A anensa reHa npoTpoMOiHy, Ha
30i7bIIEHHS] PU3UKY PO3BUTKY BACKYJISIPHUX IO Mpu
Ph-neraruBuux MITH [11].

HagBHicTh 107aTKOBOIO BHECKY pajialliiHOro aHaM-
He3y y 30UIbIIIEHHS PU3NKY BUHUKHEHHS TPOMOOTHY-
HUX TIOiil, 3yMOBJIEHUX HASBHICTIO CITaAKOBOI TPOM-
o6o@imii y xBopux Ha Ph-neratusui MITH, BusBieHo y
JociaimkeHHi [21], ke Oyjo MpoBeIeHO HAMU paHille.
Busnaueno, mo npu [IM® 6Ginbina yactota TpOMOO3iB
CIIOCTEPIra€ThCSI B HOCIIB MYTaHTHOTO aJiejisl TeHa IIpo-
axKlejepuHy 3 pajialiliHUM aHaMHE30M, HiX y oci0 3
nukuMm anesieMm. [IpoTe 3a3HayeHa TEHIEHIIiSI HE CIIOC-
Tepirajach y xpopux Ha [IM®, gKi He mocTpakaaiu Bif
BriuBy IP. Y motouHoMy nociigkeHHi HaMUu HE BUSIB-
JIeHO ogHoro BHecky IP y 3MmiHy yactotu abo
BipOTimHICTh BUHUKHEHHS TPOMOOTHYHUX BaCKYJSIp-
HUX MOMAiil, JeTepMiHOBAaHMUX HOCIMCTBOM MapKepiB
cnagkoBoi Tpomboginii mpu CII, ET ta IIM®, mo
HaiMOBIpHillle TOSICHIOETbCSI 30iJbIIEHHSIM BUOIpKU
XBOpUX, TTIOPiBHSHO 3 TMOTEepeaHIM HAIIMM JOCIIiIXKEeH-
HSIM.

IHIII gOCHiIXXKEHHS, METOIO SKMX OyJ0 BU3HAUEHHS
B3a€EMOJii MiX HOCIACTBOM MapKepiB cHagKoBOI
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allele, was detected in the control group of ET and
PME However, at spontaneous PV the more inci-
dence rate of any thrombosis and arterial vascular
events was observed in carriers of the G202104
allele of the coagulation factor II gene, compared
with patients with the wild-type of the prothrom-
bin gene.

The data obtained in our study somewhat do not
agree with a study conducted by H. Gisslinger et al.
[12]. According to them, Leiden mutation was not
associated with the development of venous throm-
botic events as opposed the G20210A nucleotide vari-
ant of the prothrombin gene. The incidence of
venous thrombotic episodes in ET and PV patients
with the G20210A allele of the prothrombin gene was
6.2 cases per 100 person-years, while in patients with
wild-type allele — 0.8 cases per 100 person-years. The
carrying of the G20210A allele of the prothrombin
gene increased the incidence of venous thrombosis to
17.5 times during a period of the clinical observation.
The trend towards the prevalence of the venous vas-
cular events in the mutant allele carriers of the pro-
thrombin gene was kept in a cohort of patients with
the thrombosis, which were manifested before and
after the verification of Ph-negative MPN [12].

Note, that there are studies in which no any influ-
ence of carrying of genetic markers of the throm-
bophilia was identified, in particular the G1691A4 allele
of the coagulation factor V gene and the G20210A4
allele of the prothrombin gene, into the risk increas-
ing of vascular events at Ph-negative MPN [11].

The presence of additional contribution of the
radiation anamnesis into the increasing of the risk of
thrombotic events, which were caused by the pres-
ence of the hereditary thrombophilia at Ph-negative
MPN patients, was found in our study [21], which
was conducted earlier. It was determined, that the
greater frequency of thrombosis at PMF is observed
in carriers of the mutant allele of the proaccelerin
gene with the radiation anamnesis, than those with
wild allele. However, this trend was not observed in
PMEF patients, who are not affected by the impact of
IR. In the current study we have not identified any
contribution of IR to the change of the frequency or
the likelihood of thrombotic vascular events, which
were determined the carrying of the hereditary
thrombophilia at PV, ET and PME It is likely due to
the increasing of samples of patients, compared to
the previous our study.

Other studies, the purpose of which was the
determination of the interaction between the
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TpoMmOodiii Ta IP momo Mmoaudikaiii pu3nky BUHUK-
HeHH$S TpoMOO03iB y xBopux Ha Ph-neratuBHi MITH
BiJICYTHi.

Otxe, BUBHaYeHHS 0co0aMBOCTei BHecKy [P y minBu-
ILIEHHST UMOBIPHOCTI BAHUKHEHHS TPOMOOTUYHUX MOii
y 0Ci0 3 iHIIMMM CITaJKOBMMU Ta HAOYyTUMU TpUrepamu
iX PO3BUTKY € MEPCOEKTUBHUM i MOTpeOye MoAaIbIIOro
JIOCJTII>KEHHSI.

BUCHOBKU

1. Ilpu criontanHomy ITM® HoOCIIICTBO OYyab-SIKOTO 3
JIBOX MOJIEKYJISIPHO-TEHETUYHUX MapKepiB CITagKoBOI
TpoMOodinii 36ibLIyBaio yactoty (3 i3 6 mpotu 8 i3 72;
p = 0,033) i pusuk BunukHenHs (BP = 6,09; 95 % 11 =
1,40—26,43) Oyab-IKNX TPOMOOTUYHUX TOIIMA.

2. HagBHicTh HykjIeoTugHoro BapiaHta GI1691A4 reHa
npoakueaepuHy y xpopux Ha IIM®, ski He 3a3HAIMU
BIUIMBY i1OHi3yI0UOr0 BMIIPOMiHIOBAHHSI B J030BOMY
niamasoni 0,001—0,99 Ip 3ymMoOBIII0€ 3pOCTaHHS MIMOBIp-
HOCTi PO3BUTKY TPOMOO3iB y BEHO3HOMY CYIMHHOMY
pycni B 10,14 pa3a (95 % 1 = 1,67—61,33).

3. Y HociiB G1691A anens reHa MpoakieIepuHy, sIKi Ha-
JieXad 10 KOHTPOJIbHOI Ta OCHOBHOI T'pyIl XBOPMX Ha
CIl, crnoctepiraetbes Ha 25,00 mognHo-pokiB i 33,33
JIIOAMHO-POKY BiAINMOBiIHOIOCTOBIpHO OiMBIIMIA KO-
e(ilieHT BUHUKHEHHS OyIb-sIK1UX TpoM003iB (95 % A1 =
0,62—50,00; p = 0,044 Ta 95 % Al = 0,22—100,00; p =
0,048 BimmoBimHO) Ta CyOMHHMX MO Y BEHO3HOMY
pycri (95 % A1 = 10,00—50,00; p = 0,039 1i 95% Al=
12,50—50,00; p = 0,003 BinmoBigHO), HiX B OCi0 3 aje-
JIEM ITUKOTO THITY.

4. Ilpu cnonranHit ET pi3Hulsg B 3araibHiil 4acTOTi
BUHUKHEHHS OYIb-SIKUX TPOMOO3iB i CyTMHHUX MOMil Y
BEHO3HOMY pycJi MixX ocobamut 3 G1691A aneneM reHa
npoakueJepuHy Ta Mali€eHTaMu 0€3 HbOIO0 CTAaHOBMUTH
33,33 moauHo-poky (95 % 1= 0,08—50,0; p= 0,049 ta
95 % 11 = 12,5-50,0; p = 0,003 BigmosigHo). Takox, y
XBOpMX Ha crioHTaHHy ET, Ha MeXi CTaTUCTUYHOI 3Ha-
gymocti (p=0,050), BUIBIEHO PI3HUIIO MiX KO-
edillieHTaMM BUHUKHEHHS BEHO3HUX TpPOMOO3iB ¥y
HOCIiiB HykJIeoTuaHOTO BapianTa G20210A rena 11 ¢ak-
TOpa Koaryjsuii Ta ocid 3 ajeaeM OMKOro THUMY, 110
cknamana 20,00 mopuHo-pokiB (95 % A1 = 0,002—
33,33; p = 0,050).

5. B ocHoBHili rpymi xBopux Ha [IM® BcTaHOBIEHO
nocToBipHy pizHuiio (20,00 momguHo-pokis; 95 % 1 =
1,51-50,00; p = 0,035) Mix KoedilliEHTOM BUHUKHEHHS
OyIb-IKMX TpoMOO3iB i apTepiaJbHUX BACKYISIPHUX
Mofiii, po3paxoBaHUM 1Jis1 HOCIiB G1691A anens reHa
dakropy V Koarysiii Ta aJist ociod 3 ajejaeM JUKOro THU-
mmy. Y KoHTposbHil rpyni [TM® pisHuLs B 4acToTi BU-

inherited thrombophilia markers and IR to the
modification of the risk of thrombosis in Ph-nega-
tive MPN patients, do not exist.

Thus, the determination of features of the IR
contribution to the increasing of the likelihood of
thrombotic events in patients with other hereditary
and acquired triggers their development is promis-
ing and needs further investigation.

CONCLUSIONS

1. At spontaneous PMF the carrying of any of the
two molecular genetic markers of the hereditary
thrombophilia increased the frequency (3 of 8 vs 6
of 72,p = 0.033) and risk (RR = 6.09;95 % Cl=
1.40—26.43) of any thrombotic events.

2. The presence of the G1691A4 nucleotide variant
of the proaccelerin gene in PMF patients, who are
not exposed to the ionizing radiation in the dose
range 0,001—0,99 Gy, causes to increase the likeli-
hood of venous thrombosis to 10.14 times (95%
CI =1.67—61.33).

3. In the carriers of the G1691A allele of the proac-
celerin gene, that belonged to the control and
main group of PV patients, observed at 25.00 per-
son-years and 33.33 person-years the significantly
greater rate of any thrombosis (95 % CI = 0.62—
50.00,p = 0.044and 95 % CI=0.22—100.00,p =
0.048 respectively) and venous vascular events (95 %
CI = 10.00-50.00, p = 0.039 and 95 % CI =
12.50—-50.00, p = 0.003 respectively), than in
those with wild-type allele.

4. At spontaneous ET the difference of the overall
incidence of any thrombosis and venous vascular
events between persons with the G1691A4 allele of the
proaccelerin gene and those without it, is 33.33 per-
son-years (95 % CI = 0.08—50.0, p = 0.049 and 95
% CI=12.5-50.0, p = 0.003 respectively). Also, at
spontaneous ET patients on the border of statistical
significance (p = 0.050), was observed the differ-
ence between the incidence of venous thrombosis in
carriers of the G20210A4 nucleotide variant of the
coagulation factor 1I gene and those with wild-type
allele, which was accounted at 20.00 person-years
(95 % CI=10.002—33.33, p = 0.050).

5. In the main group of PMF patients was found the
significant difference (20.00 person-years; 95 % CI
= 1.51-50.00, p = 0.035) between the incidence
ratios of any thrombosis and arterial vascular events,
what were calculated for the G1691A4 allele of the
coagulation factor V gene carriers and for those with
wild-type allele. The difference in the incidence of

309 ‘&



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. pobnemu pagiauiiinoi Meouunkm Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2016. Bun. 21.

HUKHEHHS OYAb-SIKUX TPOMOO3iB i CyTMHHUX ITOAIl y Be-
HO3HOMY pycii MixX XxBopuMu 3 GI1691A amemeMm TeHa
npoaklielepuHy Ta nalieHTaMu 0e3 HbOro CTaHOBWJIA
33,33 monuHo-poky (95 % A1 =9,09—50,00,p = 0,004 Ta
95 % I1 =16,66—50,00,p = 0,0001 BigmosimHO). Mix
xBopuMH Ha crtoHTaHHU [IM® i3 G20210A4 anenem re-
Ha poTpoM0OiHy Ta ocobaMu 3 ajejieM JUKOro TUILY BU-
SIBJIEHO JOCTOBIpHY Pi3HUII0 KOeDilliEHTIB BUHUKHEH-
HsI BEHO3HMX TPOMOOTMYHMX TO[iil, Ka JOpiBHIOBaja
25,00 mogunHo-pokiB (95 % A1 = 11,11-50,00,p =
0,0008).
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any thrombosis and venous vascular events between
patients with the G1691A allele of the proaccelerin
gene and persons without it, was totaled 33.33 per-
son-years (95 % CI = 9.09-50.00, p = 0.004 and
95 % CI = 16.66—50.00, p = 0.0001 respectively)
in the control group of PME Among patients with
spontaneous PMF the G20210A allele the prothrom-
bin gene and persons with wild-type allele was found
the significant difference rate of venous thrombotic
events, which amounted at 25.00 person-years (95
% CI = 11.11-50.00, p = 0.0008).
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