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AHHOMayus

Lens. N3yyeHune accoumauum rs662799 reHa APOA5 ¢ pa3BUTMEM OCTPOTO HapylueHus Mo3rosoro kpoeoobpauieHus (OHMK) y nauueHToB ¢ cep-
JeyHo-cocynuctoimu 3abonesanusamu (CC3) u hakTopamm pucka ux passuTus.

Mamepuan u memoadsi. 06cnegosatbl 260 nayueHToB ¢ OHMK (ocHoBHas rpynna) u 272 naluMeHTa KOHTPONbHOW rpynnbl. Bo3pacTHoit gua-
na3oH NaLWeHTOB OCHOBHOW rpynnbl onpeaeneH ot 32 go 69 net [570; 51,0-62,0], nMua KOHTPONLHOI rpynmnbl UMenu Bo3pact oT 37 fo 68 net
[55,0; 51,0-62,0]. PacnpegeneHue no noay nuL, OCHOBHOM rpynnbl Gbino cnegyowmum: 157 myxuuH (BospacT [56,5; 51,0—-62,0]) 1 103 KeHIWUHbI
(Bo3pacr [57,0; 51,0-62,0]). Mon0BO3pacTHON COCTaB NUL, KOHTPONILHOI FPYNMbl CONOCTaBUM C NIULAMU OCHOBHOW rpynnbl: 170 Myx4uH (Bo3pacT
[55,0; 51,0-62,0]) u 102 weHwmHbl (Bo3pacT [55,0; 51,0-62,0]). MeToabl uccnenoBaHMs OCHOBHOM rpynMbl: KAMHUYECKUIA OCMOTP, KOMMbIOTepHas
ToMOrpadums rofnoBHOrO MO3ra, 3NEKTPOKAapAMOrpadus, 3X0KapANOCKONUS, YNbTPa3BYKOBOE AYN/IEKCHOE CKAHUPOBaHUE IKCTPaKpaHUanbHbIx Gpa-
xuouedanbHbix aptepuit (bLIA), cyTouHOE MOHUTOPMPOBaHWE apTepuanbHOro faBNeHUA U CEPAEYHOr0 PUTMA, aHaNN3 CBEPTbIBAIOLWENA CUCTEMDI
KpoBu. KoHTponbHas rpynna Hawero uccnefoBaHus — 310 NoNynsaLuMOHHas BbIbopka xuTeneil r. Hosocubupcka, npoxofueLmux o6cneioBaHume no
CTaHAApTy MexayHapogHoro npoekta HAPIEE. O6cnenoBaHue nnL, KOHTPONbHOI TPYNMbl BKIKOYAN0 aHKETMPOBaHMWe (COLMaNbHO-3KOHOMUYECKMUE
VCNIOBUS XWU3HU, XPOHUYECKME 3a00NeBaHNSA, ypoBEHb U3NYECKON aKTUBHOCTM, COCTOSHUE NCUXMYECKOTO 3[0POBbs), aHTpONoMeTpuio (pocT,
Macca Tena, o6bem Tanuu, begep), onpoc o KypeHuu, noTpebaeHUN ankorons (4acToTa U TUNKUYHAA [03a), U3MEPEHUE apPTEPUANbHOTO AABEHNUS,
OLeHKY MNMAHOro npotuns, onNpoc Ha BbifiBeHUE CTEHOKapAUK HanpseHus (Rose), aneKkTpokapAvorpammy nokos B 12 oteefeHusx, uccne-
[0BaHMe pecnupaTopHbIX U KOTHUTUBHbIX QYHKLMIA. Bcem nauneHTaM 0CHOBHOM U KOHTPONILHOW Fpynn NPOBOAMACA MONEKYNAPHO-FreHEeTUYECKUI
aHanu3 BeHo3HoM Kposu. CTaTucTuyeckas obpaboTka MaTepuana npoBoaunach C NpuMeHeHMeM Habopa npuknagHbix nporpamm Statistica for
Windows 7.0, Excel n SPSS 22.

Pesynsmamei. Y 199 nauueHToB (123 MyXUYUHBI U 76 XKEHLLMH) OCHOBHOI rpynnbl HAbAOAANCA UWEMUYECKNIA MHCYNLT, y 51 naumeHTa (28 Myx-
UMH U 23 XeHLWMHbI) AMarHOCTUPOBAH reMopparnyeckmnii MHCyNbT, y 10 naumeHToB (6 MyXUUH U 4 XKEHIWWHBI) BbifBNeH cMewaHHbii Tun OHMK.
N3 260 nauneHToB y 19 (13 MyXUMH U 6 XeHWMH) umeno mecto noBTopHoe OHMK. HukTo 13 obcnegyembix nauueHToB He UMEN KITUHUYECKHUX,
aHAMHECTUYECKUX U UHCTPYMEHTANbHBIX JAHHBIX, CBUAETENbCTBYIOWMX O HANUYNUK MWeMUYecKoi 6onesHu cepaua. Hambonee yacTo BCTpeyato-
wumcs CC3, npepwecteytowmm OHMK, 6bina apTepuansHas runepteHsus — Al (249 yenosek, U3 HUx 153 MyxuuHbl U 96 xeHwuH). HapyweHus
puUTMa CepALa No TUNY NAPOKCU3MANbHbIX HAZAXKENYN0YKOBbIX TAXUKAPAUHA, B TOM Ynucie hubpunnaLmm npencepauii, BoiasneHs! y 31 nayueHTa (20
MyXUUH 1 11 eHwmH). Cpean daktopos pucka OHMK B o6cneayemoii rpynne nayMeHToB Habnwoganucs gucamnugemus (159 naumeHToB, U3 HUX
95 MYXUYUH U 64 XeHIWnHbl), aTepocknepo3 BLA (160 nauneHToB, U3 HUX 94 MYXKUUHbI U 66 XKEHILMH), HApyLWeHUs CUCTEMbI FeMOCTa3a B CTOPOHY
runepkoarynauuu (90 naLuMeHToB, U3 HUX 53 MyXUMHbBI U 37 XeHWMH), 28 nauneHToB (19 MyXUMH 1 9 WEHWMH) UMEeNU OTATOLEHHbIA Hacnea-
cTBeHHblit aHamHe3 no OHMK. B koHTponbHo# rpynne Al guarHoctupoBaHa y 177 nauueHToB, U3 HUX 98 MyxuuH 1 79 xeHwuH. Apyrue CC3 u
(haKTOpbI pUCKa UX Pa3BUTUS HA MOMEHT 06CNIe0BaHNA B KOHTPOJILHOM rpynne OTCYTCTBOBaAW. BepuduumposaHo cTaTUCTUYECKM 3HAYMMOE Npe-
obnapaHue HocuTenbcTBa pegkoro reHotuna GG u annens G cpeau 60nbHbIX ¢ OHMK no cpaBHeHwi0 co 340pOBLIMUM NauueHTamm (4,7% nayueHToB
B OCHOBHOI4 rpynne npoTus 0,4% B rpynne KoHTpons; p=0,001). Hapagy c 3tum y 6onbHeix ¢ OHMK onpefeneHo cTaTUCTUYECKM 3HAYUMOE CHUXE-
HWe Yncna HocuTeneit pacnpocTpaHeHHoro reHotuna AA v annens A no cpaBHeHUIO C KOHTPONbHOI rpynnoit (61,8% B OCHOBHOW rpynmne NpoTus
83,5% B rpynne koHTpons; p=0,000). B nogrpynne myxuun ¢ OHMK cratucTuyecku 3Ha4MMo pexe BCTPeYancs pacnpocTpaHeHHblit reHoTn AA
(59,9%), yem cpefyu MyXUYUH rpynnbl KOHTpons (82,9%; p=0,000; oTHoweHwue waHcos — OLU 3,26, 95% poBepuTenbHbIi MHTepBan — AN 1,95-5,46).
leHotun AG gocToBepHo npeo6nagan 8 noarpynne myxunt ¢ OHMK (33,6%), 4eM B KOHTPO/IbHOI rpynne MyxuuH (171%; p=0,001). Peakuii reHo-
TMN GG BbIfBNEH Y 6,6% Myx4uH c OHMK, a cpeu My)4YMH KOHTPONBHOW rpynnbl faHHbIA reHoTUn oTcyTcTeoBan (p=0,001). B noarpynne xeHwuH
¢ OHMK cratuctuyecku 3Haummo yvauie Bctpeyancs reHotun AG (33,3%), 4eM cpeam XeHWuH rpynnbl kKoHTpons (14,7%; p=0,002). TeHoTun AA,
HanpoTUB, AOCTOBEPHO Npeobnafan B KOHTPObHO Nogrpynne xeHwuH (84,3%) no cpasHeHuio ¢ xeHwmHamu ¢ OHMK (64,7%; p=0,001; OLL 2,93,
95% [N 1,49-5,75). B oTHOoweHuM reHoTuna GG cTaTUCTUYECKM 3HAYMMBIX pa3nnymnit He nonyyeHo. Tak, B noarpynne xeHwuH ¢ OHMK reHotun
GG oaHOHYKNeoTMAHOro BapuaHTa rs662799 (A>G) sctpevancs y 2,0% naLneHTOB, B KOHTPONbHOW NOArpynne xeHwmuH — y 1,0% (p=0,56). Hamu
NpoaHanu3npoBaHbl YacToTbl FeHOTUNOB W anneneii rs662799 (A>G) reHa APOA5 cpepm nauueHTos ¢ Al, nepeHecwux OHMK, u nuL, KOHTponbHO
rpynnel 6e3 AT u OHMK. YactoTa reHoTuna AA B noarpynne nauuenTtos c Al, neperecwmux OHMK, coctaBuna 62,1%, B KOHTpONbHOIA rpynne — 78,9%
(p=0,003; OLU 2,28, 95% 1N 2,13-5,98). leHoTun AG BbisiBneH y 33,7% nauueHTtos ¢ Al u OHMK u y 21,1% nuy koHTponbHoit rpynnbl (p=0,022).
leHoTun GG B nogrpynne nauueHTos ¢ Al 1 OHMK BcTpeyancs c yactoToit 4,1%, B KOHTponbHOW rpynne otcytcTBoBan (p=0,045). B nogrpynne na-

CMUCOK COKPALLEHMI

Al — apTepuanbHas runepreHsuns HPC - HapyweHus putma cepgua

BLA — 6paxuouedanbHas apTepus OHB - ofHOHYKNEOTUAHbIN BapuaHT

OV - noBeputenbHblit HTEPBAN OHMK - ocTpoe HapyleH1e MO3roBoro KpoBooOpaLeHus
NBC - nwemmnyeckas 6onesHb cepaua OLL - oTHOWeHMe WaHCcoB

NN — nwemmyecknin MHcynst CC3 - cepaeuHo-cocyancTble 3a60neBaHms

UM - uHdapkTa Mmuokapaa CCN - cepneyHo-cocynucTas naronorus

MC - meTabonuyeckuin CUHAPOM T — Tpurnuuepuasl
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uueHToB ¢ aucaunupemueit 1 OHMK ycTaHoBNEHO cTaTUCTMYECKM 3HAYMMOE npeobnafanue Yyncna Hocutenei reHotuna AG (p=0,008) v cHukeHwe
yucna Hocutenein reHotuna AA (p=0,002; Ol 2,11, 95% [IN 1,32-3,38) no cpaBHEHUIO C KOHTposneM. B oTHoweHuu reHotuna GG ctatucTUyecku
3HAYMMbIX Pa3NnUYKiA, KaK U B NOATPYNNe NaLMeHToB ¢ atepocknepo3om bUA, He nonyyeHo (p=0,05). Pepkuii annenb G CTaTUCTUYECKM 3HAYMMO
yalle BCTpeYancs Cpeau nauueHTos ¢ aucnunugemueit 1 OHMK, yem cpegu nui, koHTponsHoi rpynnsl (p=0,001; O 2,01, 95% [N 1,35-3,16). B
NOArpynne NauueHTOB C HapylWeHneM B cucTeMe remocTasa, nepeHecwnx OHMK, nonyyeHsl aHanornuHele pesynstarbl. Tak, Cpefn NauueHToB C
runepkoarynsuueit 4yactota HocutenscTea reHotuna AA coctasuna 63,8%, yactota reHotuna AG — 33,0%, yactoTa reHotuna GG — 2,3%. B noarpyn-
ne NauueHToB C HapylweHuem remoctaza u OHMK ycTaHOBNEHO CTaTUCTUYECKM 3HaYMMOe npeobnafaHue yucna HocuTteneii reHotuna AG (p=0,001)
W CHUXEeHMe yucna Hocuteneit reHotuna AA (p=0,000; OLL 2,74, 95% [N 1,59-4,72) no cpaBHeHUto ¢ KOHTponeM. B oTHoweHuu reHoTuna GG
CTAaTUCTUYECKM 3HAYUMbIX Pa3nunymii He nonyyeHo (p=0,09). HocutenbcTBo peakoro annens G cTaTUCTUYECKM 3HAYMMO Yallue BCTPeYanoch cpeau
nauueHToB ¢ runepkoarynsauueit 1 OHMK, yem cpegu kKoHTponbHoM rpynnel (p=0,000; OLL 2,50, 95% AW 1,54-4,05).

3aknoyenue. Pe3ynbtaTbl HalWero UCCNE[OBAHNUA CBUAETENLCTBYIOT O HEOOXOAMMOCTU faNbHENMIWEro UCccNefoBaHNUs LAHHOMO NONMMOPdHOro
BapWaHTa C LieIbio M3y4YeHNs BO3MOXHBIX MEXaHU3MOB ero BAUAHUA Ha pa3suTue CC3 u uepebpoBackynspHoit natonorun. Mbl MoxeMm npeanona-
raTb, YTO HOCUTENLCTBO reHoTMna AG 1 annenb G OAHOHYKNEOTUAHOTO BapuaHTa rs662799 (A>G) nosbiwatot puck passutus OHMK y naunenTos
BHe 3aBucumocTtu ot npegwectyiowmnx CC3 u hakTopoB pucka, B TOM Yncie y naumeHToB ¢ Al, HagXKenyA04KOBbIMY TaXMAPUTMUAMU, aTepOCKe-
po3om BUA, HapyweHueM nunuaHoro o6MeHa 1 CUCTEMbI reMoCTa3a.

Knrouesnie cnosa: mo3roBoe KpoBOOOpalleHNe, CEPAEYHO-COCYAUCTbIE 3a00NEBAHNSA, TEHOTUNMbI, annenu, JUCIUNUAEMUS, TeMOCTas, apTepu-
anbHas rMNepToHus, aTepocKnepo3
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Abstract

Aim. To study the association of rs662799 gene APOA5 with the development of Acute Cerebrovascular Event in patients with cardiovascular
diseases (CVD) and their risk factors.

Material and methods. 260 Acute Cerebrovascular Event patients (main group) and 272 control group patients were examined. The age
range of patients of the main group is defined from 32 to 69 years [57.0; 51.0-62.0], individuals in the control group were 37 to 68 years
old [55.0; 51.0-62.0]. The distribution by sex of the main group was as follows: 157 men (age [56.5; 51.0-62.0]) and 103 women (age [57.0;
51.0-62.0]). The sex and age composition of the control group is comparable to those of the main group: 170 men (age [55.0; 51.0-62.0]) and
102 women (age [55.0; 51.0-62.0]). The main group's research methods were as follows: clinical examination, computed brain tomography,
electrocardiography, echocardioscopy, ultrasound duplex scanning extracranial brachiocephalic arteries, daily monitoring of blood pressure
and heart rate, blood coagulation system analysis. The control group of our study is a population sample of residents of Novosibirsk, who
were examined according to the standard of the international HAPIEE project Examination of individuals in the control group included:
questionnaire (socio-economicliving conditions, chronic diseases,level of physical activity, mental health), anthropometry (height, weight,
waist volume, hips), survey on smoking, alcohol consumption (frequency and typical dose), blood pressure measurementlipid profile assessment,
stress angina detection (Rose) survey, resting electrocardiogram in 12leads. All patients of the main and control groups underwent molecular
genetic analysis of venous blood. Statistical processing of the material was carried out using the set of applications Statistica for Windows
7.0, Excel and SPSS 22.

Results. 199 patients (123 men and 76 women) of the main group had ischemic stroke, 51 patients (28 men and 23 women) were diagnosed
with hemorrhagic stroke, 10 patients (6 men and 4 women) showed a mixed type of Acute Cerebrovascular Event. Of the 260 patients, 19
(13 men and 6 women) had repeated Acute Cerebrovascular Event. None of the patients examined had clinical, anamnestic and instrumental
evidence suggesting the presence of CVD. The most common CVD preceding Acute Cerebrovascular Event was arterial hypertension — AH
(249 people, 153 of them men and 96 women). Heart rhythm disorders by type of paroxysmal supraventricular tachycardia, including atrial
fibrillation, were detected in 31 patients (20 men and 11 women). Among the risk factors for Acute Cerebrovascular Event in the patient group
surveyed, dyslipidemia was observed (159 patients, 95 men and 64 women), atherosclerosis of brachiocephalic artery (160 patients, 94 men
and 66 women), disorders of the hemostasis system towards hypercoagulation (90 patients, 53 of them men and 37 women), 28 patients
(19 men and 9 women) had an aggravated hereditary history according to Acute Cerebrovascular Event. In the control group AH was diagnosed
in 177 patients, of which 98 were men and 79 were women. Other CVD and their risk factors were absent in the control group at the time of
the survey. The statistically significant prevalence of rare GG genotype and G allele wearability among Acute Cerebrovascular Event patients
compared to healthy patients was verified (4.7% of patients in the main group versus 0.4% in the control group; p=0.001). In addition, a
statistically significant decrease in the number of carriers of the advanced AA genotype and allele A compared to the control group (61.8%
in the main group versus 61.5% in the control group p=0.000) was determined in patients with Acute Cerebrovascular Event. In the subgroup
of men with Acute Cerebrovascular Event, the common AA genotype was statistically significantlyless common (59.9%) than among men
in the control groups (82.9%; p=0.000; odds ratio — OR 3.26, 95% confidence interval — CI 1.95-5.46). The AG genotype was significantly
predominant in the subgroup of men with Acute Cerebrovascular Event (33.6%), than in the control group of men (17.1%; p=0.001). A rare
GG genotype was detected in 6.6% of men with Acute Cerebrovascular Event, and among men in the control group this genotype was absent
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(p=0.001). In the subgroup of women with Acute Cerebrovascular Event, the AG genotype was statistically more common (33.3%) than among
women in the control group (14.7%; p=0.002). The AA genotype, in contrast, significantly predominated in the control subgroup of women
(84.3%) compared to women with Acute Cerebrovascular Event (64.7%; p=0.001; OR 2.93, 95% (I 1.49-5.75). No statistically significant
differences were obtained with respect to the GG genotype. Thus, in the subgroup of women with Acute Cerebrovascular Event, the GG genotype
of ONV rs662799 (A>G) occurred in 2.0% of patients, in the control subgroup of women —in 1.0% (p=0.56). We analyzed the frequencies of the
genotypes and alleles rs662799 (A>G) of the APOA5 gene among patients with AH undergoing Acute Cerebrovascular Event and individuals in
the control group without AH and Acute Cerebrovascular Event. The frequency of the AA genotype in the subgroup of AH patients undergoing
Acute Cerebrovascular Event was 62.1%, in the control group — 78.9% (p=0.003; OR 2.28, 95% CI 2.13-5.98). The AG genotype was detected in
33.7% of patients with AH and Acute Cerebrovascular Event and in 21.1% of individuals in the control group (p=0.022). The GG genotype in the
subgroup of patients with AH and Acute Cerebrovascular Event occurred at a frequency of 4.1%, was absent in the control group (p=0.045).
In the subgroup of patients with dyslipidemia and Acute Cerebrovascular Event, a statistically significant predominance of the number of AG
genotype carriers (p=0.008) and a decrease in the number of AA genotype carriers (p=0.002; OR 2.11, 95% CI 1.32-3.38) compared to control.
With respect to the GG genotype, no statistically significant differences were obtained as in the subgroup of patients with brachiocephalic
artery atherosclerosis (p=0.05). The rare G allele was statistically significantly more common among patients with dyslipidemia and Acute
Cerebrovascular Event than among the control group (p=0.001; OR 2.01, 95% CI 1.35-3.16). In a subset of patients with impairment in the
hemostasis system who underwent Acute Cerebrovascular Event, similar results were obtained. So, among patients with hypercoagulation,
the frequency of carrying the AA genotype was 63.8%, the frequency of the AG genotype was 33.0%, and the frequency of the GG genotype
was 2.3%. In a subgroup of patients with impaired hemostasis and Acute Cerebrovascular Event, a statistically significant predominance of
the number of AH genotype carriers (p=0.001) and a decrease in the number of AA genotype carriers (p=0.000; OR 2.74, 95% CI 1.59-4.72)
compared to control. No statistically significant differences were obtained with respect to the GG genotype (p=0.09). The wearing of the rare
G allele was statistically significantly more common among patients with hypercoagulation and Acute Cerebrovascular Event than among the
control group (p=0.000; OR 2.50, 95% CI 1.54-4.05).

Conclusion. The results of our study suggest the need for further investigation of this polymorphic variant in order to study the possible
mechanisms of its influence on the development of CVD and cerebrovascular pathology. We may suggest that the wearing of the AG genotype
and the G allele rs662799 (A>G) increase the risk of Acute Cerebrovascular Event in patients regardless of previous CVD and risk factors,
including those with AH, supra-ventricular tachyarrhythmias, brachiocephalic artery atherosclerosis, impairedlipid metabolism and hemostasis
systems.

Keywords: cerebral circulation, cardiovascular diseases, genotypes, alleles, dyslipidemia, hemostasis, arterial hypertension, atherosclerosis
For citation: Nikulin DA, Chernova AA, Nikulina SYu, Prokopenko SV, Mar'ina NM. Genotypic stratification of risk of acute cerebral circulation
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BBenenue

Octpoe HapyweHue Mo3roBoro KpoBoobGpawenus (OHMK)
npepcTaBaseT coboit 0fHO U3 Haubonee Cepbe3HbIX OCAOXKHEHUN
cepaevHo-cocyancTeix 3abonesaHuit (CC3), Tak kak sBnseTcs oc-
HOBHOW MPUYMHOI CMEPTHOCTM U UHBANUAMU3ALMUN HaCeNeHUs.

MynbTudakTOpHbIA XapakTep 3aboseBaHus nNobyxkaaeT uccne-
[oBaTenen K NOMCKY HOBbIX FrE@HETUYECKUX BapuaLinii, OTBETCTBEH-
HbIX 32 yBenuyeHue pucka OHMK y naumeHToB ¢ TOW MK MHOM Kap-
JIMONOrMYEeCKOW NaTonoruen.

PacwupeHue cnektpa reHeTuyeckux mapkepos OHMK moxer
CnocobCTBOBATL YNYYLIEHUIO CTpaTUdUKALMUKM pUCKa 3aboneBaHUs
W LeneHanpaBNeHHO! W CBOEBPEMEHHOW npodunakTuke y na-
LMEHTOB C ceppeyHo-cocynmuctoit natonorueit (CCM). MatoreHes
pa3sutus OHMK npepctaBnser coboit MHOroaKToOpHbIKA npouecc,
CYILEeCTBEHHbIA BKNAJ, B pa3BUTME KOTOPOrO BHOCUT reHeTuyecKas
KOMMOHeHTa. B nocnegHue rofsl B Lenom psafe HayyHbIX uccneno-
BaHWI ONpeAenunn rexbl, B TOW UAU UHON CTENEHWN AeTepMUHUPY-
towme pa3sutue OHMK. B Haweit cTaTbe npefcTaBneHbl pesynbrarhl
penaukaumum rs662799 (-11317>C) rena APOA5 y naunenTos ¢ OHMK
B nonynauum BoctouHoi Cubupwm.

OpnHoHyKneoTuaHbli BapuaHT (OHB) rs662799 (-1131T>C) noka-
nu3yetcs B npomoTope reHa APOA5 Ha JIMHHOM njieye XpOMOCOMbI
11 (11923.3) [1].

Benok, Kopupyemblit 3TUM reHOM, ABAAETCA anonunonpoTeNHOM
M accouuupoBaH ¢ nokasatensamu Tpurnuuepugos (Tl) B nnasme
KpoBu. TaKkxKe OH KOCBEHHO OnpejensieT YypoBeHb NUNONPOTEUHOB
0YeHb HU3KOW NAOTHOCTH, TMNONPOTEMHOB BbICOKOW MAOTHOCTH, XU-
nomukpoHoB. CornacHo AaHHbIM NUTepaTypbl, NPUHUMAs BO BHUMa-
HUWe ero CBA3b C YPOBHAMU NUNONPOTENHOB, onpefeneHo, 4to APOAS
BOBJIEYEH B pa3BuUTUe MeTabonnyeckoro cuHapoma (MC) [2].

Monumopdusm rs662799 B npoMOTOPHON 06AaCTM BEpUDULK-
poBaH y 6% 3p0poBoro esponenckoro HaceneHus. Pacnpoctpa-

HeHHoCTb faHHoro OHB B apyrux nonynauuax 3HauyMMo Bbllue:
30% sanoHcKoro HaceneHus, 27% kutanckoro n 20% WHAUNCKOro
HaceneHus ABNAOTCA HOCUTENAMU MUHOPHOTO annens, accoLumnpo-
BaHHOTO C MOBbIWEHHbIMY YPOBHAMU TI 1 PUCKOM pa3BUTUA WLe-
Mudeckoi 6onesnu cepgua (UBC), MC u uncynsta. Hocutenscrso
MWHOPHOTO annens rs2266788 Takxe accouMMpoBaHO C MNOBbILWe-
Huem cofepxaHus TI, HO Npu 3TOM ero cBA3b C Pa3BUTUEM Liepe-
GpoBacKynapHbix 3a6onesaHuii u MC He noaTeepxaeHa [3].

MonHoreHOMHoOe accounaTMBHOE MCCAefoBaHWe MO MOUCKY
reHeTUYeCKNX NpefMKTOPOB, ONpefenaioWwmnx KoHueHTpaumio T B
nnasme kposu, nposefeHo B H0xHown Kopee. B uccnegosaHum npu-
HANM yyacTue 28 445 [obpoBONbLEB B Bo3pacTe oT 40 go 77 ner.
leHeTUyeCKMe BapuaHTbl, KOTOpbIE BAMAIOT Ha KOHLeHTpauuto TI B
nnasme, oTo6paHbl C UCNONb30BAHUEM FEHETUYECKON MOgeny no-
cfle NoNpaBKMW Ha BO3PacT, N0JI, MECTO NPOXWUBAHUA U MHLAEKC MACChl
Tena. Hocutenu muHopHeix annenet APOA5 rs662799 u rs2266788
umenu 6onee BbICOKMe KoHLeHTpauuu Tl B nnasme Kpoeu — B 1,86 1
1,51 pa3a COOTBETCTBEHHO MO CPaBHEHMIO C HOCUTENIAMU OCHOBHbIX
anneneit. [lns nuy MyXCKoro nona onpegeneHbl 6onee BblCOKUE
KoHUeHTpauuu TT B nna3me. NMonumopcdr3mbl OKa3anncb accoLuu-
pOBaHHbLIMK C NOTPe6AEHUEM YINEBOAOB, XXUPOB U KanbLus, noTpe-
GneHneM anKkorons 1 CTaTycoMm Kypenus [4].

CornacHo nuTepaTypHbIM AaHHbIM, reH APOA5 accouumnpoBaH
C noBbileHHbIM puckom paseutus MBC. B 2011 r. ony6anKoBaHs
pe3ynbTaThl UTaNbAHCKOTO HaLMOHANbHOIO UCCNEA0BAHNA PaHHEro
uHdapkta mmokapaa (MM), B KoTopoM U3yyeHa CBA3b MeXAy paH-
HUM Havanom UM, yposHamu nunugos u 20 OHB B KaHAMAATHbIX re-
Hax y 1864 nauueHToB c nepsbiM MIM B Bo3pacTe o 45 neT ny 1864
nnL KoHTponbHoit rpynnsl. OHB APOA5-1131T>C (rs662799) noka-
3a/1 CTaTUCTUYECKM 3HAYMMYI0 CBA3b C PUCKOM paHHero UM [5].

OHB -1131T>C (rs662799) reHa APOA5 Takike UcCnefoBaH B rpyn-
ne KoMopOuMAHbIX NauueHTos, cTpagatowmx MBC u caxapHbiM aua-
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6eToM 2-ro TMna, B KOXXHOUHAMWICKOW nonynaumn. feHotun APOA5-
1131CC v annenb C cTaTUCTMYECKM 3HAYMMO yalue Habnopanuce y
6onbHbIX ¢ NBC ¢ conyTCTBYIOWMM CaxapHbIM AWAbeToM 2-To TUNa,
4TO NO3BONINIO aBTOPAM UCCIEA0BAHNA NPeAnaraTb AaHHbIN reHeTu-
YeCKMil BapuaHT KaK MapKep p1CKa BblleyKa3aHHOM natonoruu [6].

Accoumaums panHoro OHB rs662799 ¢ MBC noateepxaeHa B
nonynauuu xuteneit Kutas. Tak, 355 naumeHtoB ¢ UBC n 355 ye-
JI0OBEK KOHTPOJIbHOM rpynnbl 0TOOpaHbl COMMACcHO KPUTEPUAM BKITIO-
YyeHMA B AaHHOe uccnepoBaHue. CTaTUCTMYECKUA aHanu3 nokasan,
yTo HocuTenbcTo amnens C rs662799 KoppennpoBasno C NOBLIWEH-
HbiMK ypoBHAMKM TT B nna3me kposu B rpynne nauneHtos ¢ WBC.
Mpu nccnepoBaHuM reHAepHLIX pasnuynini OTMEYEHO CTaTucTuye-
CKM 3Haunmoe npeobnapatue gaHHoro OHB y Myx4uH 1 B BO3pacT-
HOW rpynne oT 55 Ao 65 net [7].

leHoTunupoBaHue 48 OHB B 22 nokycax BbinonHeHo y 4990 nuy,
ANOHCKO nonynauuu, y 1347 naumentos c MBC ny 1337 naumeHTos
KOHTpoNbHOI# rpynnbl. Hanbonee cunbHas accoumauus Habnwopa-
nacb mexay APOA5 rs662799 v yposHem TI [8].

B nonynauum xutenei Nakucrana uccnegosanue OHB rs662799
NOKa3ano, YTo HOCUTENbCTBO peakoro annens G rs662799 reHa APOA5
CBsA3aHO C Gonee BbICOKOI KoHLeHTpauueit TI, u BepuduLMpoBaHa
CUIIbHas KOPpensALMOHHas CBA3b C puckom passutus UM [9].

Ewe oaHO uccnepgoBaHue cpepu nvL, KUTAWCKOWM nmonynauuu
noaTesepanno accouuaumio OHB rs662799 ¢ UBC [10].

Y. Yue 1 coaBT. fjoka3zanu accoumatusHyio casb OHB rs662799
C uwemuyeckum uHcynstom (UU) [11].

B nccnegosaHuu cBA3M NonMMop@uU3MOB reHOB anoaunonpo-
TeuHoB ¢ puckom VW B kuTainickoi nonynsuuu reHotunuposanu 14
OHB B 3 reHax APO B 488 cnyyasx MW v 503 cnyyvasx KOHTpons c
ucnonb3oBaHumem TexHonoruu Sequenom Mass-ARRAY. MUHOPpHbIN
annenb G rs662799 Gbin cBA3aH co cHMXeHnem pucka NN B apam-
TUBHOI Mmopenu [12].

A. Au 1 coaBT. npoBenu MmeTaaHanu3 79 uccnepoBaHuii, B KOTO-
pbix CO06IWANOCh O CBA3W MEXAY U3YYEHHbIMU NoaUMopdU3MamMm
u puckom WWN. [aHHbIl MeTaaHanWU3 NOATBEPAWUN 3HAUYUTENbHYIO
cBazb APOA5 15662799 CC, APOA5 rs3135506 CG, APOB rs1801701
GA, APOB rs1042031 GA n ABCA1 rs2230806 GG c noBbILIeHHbIM pu-
ckom NN [13].

Takum 06pa3om, 6ONLWKMHCTBO UCCIEAOBAHUI NOATBEPKAAET
accoumauumto Hocutenbctea OHB rs662799 reHa APOA5 c pa3suTu-
em UBC, B TO BpeMs Kak pe3ynbtaThl UCCNeL0BaHMIt ero ponu B pas-
eutun OHMK npotusopeuunssl. B pabote, noaTsepauslieil CBA3b
rs662799 c NN, He yuntbiBanuce CC3, umeBlIMECA Y NALMEHTOB [0
passutus OHMK. Kpome Toro, B nutepartype HeT cBefeHuit 06 ac-
couuauum Hocutenbctea rs662799 c OHMK y npeacrasutenein no-
nynsuum BoctouHoii Cubupm.

Llenb nccnepoBaHmna — nsydeHue accouunaumu rs662799 rena
APOA5 c pazsutnem OHMK y nauymnentos ¢ CC3 n daktopamu pucka
Ux pa3BuTuA.

Martepuan u metofbl

06cnepoBaHbl 260 nauyueHtoB ¢ OHMK (ocHoBHas rpynna) u
272 nauueHTa KOHTposnbHOWM rpynnsl. [lpoToKon uccnepoBaHus
Of06pEH 3TUYECKMMU KOMUTETaMU BCEX Y4ACTBYIOWMX KAMHUYe-
CKUX LIeHTPOB.

Bo3pacTHoW auana3oH naLMeHTOB OCHOBHOI rpynnsl onpefe-
neH oT 32 po 69 net [570; 51,0-62,0], nMLa KOHTPONLHOM TPyNMbl
umenu Bo3pact ot 37 fo 68 net [55,0; 51,0-62,0]. Pacnpegenerue
Mo nojly L, OCHOBHOM rpynnbl Obi10 crepyowmm: 157 Myx4uH
(Bo3pact [56,5; 51,0-62,0]) u 103 xeHwmHbl (Bo3pacT [570; 51,0-
62,0]). NMonoBo3pacTHO COCTaB NUL, KOHTPOJIbHOI TPpynMbl COMo-

CTaBUM C NIULLAMU OCHOBHOIA rpynnbl: 170 myxuuH (Bo3pacT [55,0;
51,0-62,0]) v 102 xeHwuHbl (Bo3pacT [55,0; 51,0-62,0]).

Jlnua ocHOBHOM rpynnbl NPOXoAnamn neveHue B ctaumuoHape KIb-
¥3 KMKB N220 um. U.C. bep3oHa u ®rbY ®CHKL,. Komnnekc obcne-
[OBaHMWA: KNaCCUYECKUIN KNTMHUYECKUIA OCMOTP, KOMNbIOTEPHAA TOMO-
rpacus ronoBHOTO MO3ra, 3NEKTPOKApAMOrpadms, IX0OKapAMOCKONUS,
VNbTPa3ByKOBOE [AYMIEKCHOE CKaHUPOBAHWE 3KCTpaKkpaHWanbHbIX
6paxuouedansHbix aptepuit (bLLA), cyTouHoe MOHUTOpUpOBaHME ap-
TEpUaNbHOTO AaBNEHUSA U CEPAEYHOrO PUTMa, aHANIN3 CBEPTbIBAKOLLEN
cucTemMbl KpoBU. KNMHUKO-MHCTpYMeHTanbHOe 06CnefoBaHKe nauu-
€HTOB OCHOBHOI rpynnbl HanpaBNeHO Ha BEPU(MKALMIO AWNarHo3a,
BblifBieHue conytcTaytoweit CCM u chakTopos pucka paszsutus OHMK.
¥ 199 naumeHToB (123 MyX4YMHBI U 76 XEHLMH) OCHOBHOW rpynmbl
Habnopanca WU, y 51 naumeHTa (28 MyXYuH U 23 KeHLWMHbI) gua-
THOCTUPOBAH reMopparMyeckuii MHCynbT, y 10 nauneHToB (6 MyXUUH
W 4 XEHLMHbI) BbiABNEH cmewwaHHsblin Tun OHMK. U3 260 nauueHToB
y 19 (13 MyX4uH U 6 XeHWwuH) umeno mecto nostopHoe OHMK. Hu-
KTO U3 06CnefyeMbIx NaLMEHTOB He UMEN KIIMHUYECKUX, aHAMHECTU-
YeCKMX U MHCTPYMEHTaNbHbIX AaHHbIX, CBUAETENbCTBYIOWMX O HaNK-
yum UBC. Hanbonee yacto Bctpevatowmmes CC3, npeplectsyiowmum
OHMK, 6bina aptepuansHas runepteHsus — Al (249 yenoBek, U3 HUX
153 mMyx4uHbI U 96 xeHwuH). HapyweHus putma cepaua (HPC) no
TUNY NAapOKCU3MaNbHBIX HAAXENYA0YKOBbIX TAXMKAPAUKA, B TOM yucne
bubpunnauun npepcepauii, BoissneHsl y 31 naumeHTa (20 MyX4UH U
11 xeHwwH). Cpeaun daktopos pucka OHMK B ob6cneayemoii rpynne
nauueHToB Habnioganuce gucaunugemus (159 nauMeHToB, U3 HUX
95 MYXUUH U 64 XeHLWmHbI), aTepocknepo3 BLA (160 nauneHToB, U3
HUX 94 MYXUMHBI U 66 KEHIUWH), HAPYWEHUA CUCTEMBI FEMOCTa3a B
CTOPOHY runepkoarynaumu (90 NaLMeHToB, U3 HUX 53 MYKYMHbI U 37
KEHLMH), 28 NaLMeHTOB (19 MYXUMH W 9 KEHLMH) UMENV OTATOLLEH-
HbI/ HacneacTBeHHbIM aHaMHes no OHMK.

KoHTponbHas rpynna Hawero nccnefoBaHua — 3T0 NONYNALMOH-
Has BblbopKa xuTeneil r. HoBocubupcka, npoxoausLunx obcnenosa-
HWe no cTaHaapTy mexayHapoaHoro npoekta HAPIEE, BoinonHeHHoro
B 2013—2017 rr. [14]. 06cneaoBaHmne UL, KOHTPOJILHOM rPymMbl BKO-
Yano aHKeTUpoBaHue (COLMANBHO-3KOHOMUYECKUE YCIOBUA KM3-
HU, XPOHWYeckue 3aboneBaHus, ypoBeHb (PU3NYECKOH aKTUBHOCTY,
COCTOAHME MCUXMYECKOTO 3[40POBbA), aHTponoMeTpuio (PocT, macca
Tena, 06bem Tanuu, begep), ONpoc o KypeHuwu, NOTPedAeHUN ankoro-
ns (YacToTa M TUNWUYHAA [03a), U3MEPEHUE apTePUANbHOTO AaBIEHUS,
OLieHKY NIMNUAHOro NPoduAs, ONPOC Ha BbiBEHNE CTEHOKAPANUM Ha-
npsixeHus (Rose), aneKTpoKapaMorpammy nokos B 12 oTBeAeHUsAX,
uccnegoBaHne pecnupaTopHbIX U KOTHUTUBHBIX GyHKUMiA. AT guarHo-
CTMpPOBaHa B rpynne KOHTpoNs y 177 naumeHTos, U3 HUX 98 MyXUUH 1
79 xeHwuH. Opyrne CC3 u hakTopbl pUCKa UX Pa3BUTUA HA MOMEHT
00cnefo0BaHNs B KOHTPOALHOIA rpynne oTcyTcTBoBanu [15].

MonekynapHO-reHeTU4ECKMI aHaNn3 BEHO3HO KPOBM NaLMEHTOB
¢ OHMK u 3popoBbix nauvenToB nposogunn B HUNTMNM - dunnane
NUnl CO PAH. TeHomHyio OHK Bbigensnu n3 BeHO3HOW KPOBM Me-
TogoM deHon-xnopocopmHoit 3KkcTpakumu. OHB rs662799 Ttectu-
poBanu C MOMOLLbIO MONMMEPAa3HON LeNnHON peakuun B peanbHOM
BPEMEHW B COOTBETCTBMM C MPOTOKONOM (UPMbI MPOM3BOAUTENSA
(30oHabl TagMan, Applied Biosystems, USA) Ha npubope StepOnePlus.
Pe3ynbTaThl MONEKYNAPHO-TEHETUYECKOTO aHann3a noaydeHsl Ha 254
naLueHTax OCHOBHOW rpynnbl U 272 naLueHTax KOHTPONbHOW rpynnbl.

Cratuctuyeckas obpaboTka maTepuana npoBoaunach ¢ npume-
HeHuem Habopa npuknagHbix nporpamm Statistica for Windows 7.0,
Excel u SPSS 22.

Mpu npoBefeHMK CTaTUCTUYECKOTO aHanM3a Noay4YeHHoro ma-
Tepuana Ucnosb30Basncs TUNOBOIK NOPAJOK NPOBeAEHNA CTaTUCTH-
YecKuUx npouegyp, Npu 3TOM cNocobbl CTaTUCTUYECKOH 06paboTKM
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Ta6énuua 1. CooTHoweHmMe yacToT reHoTUnoB 1 annenei OHB rs662799
(A>G) cpeay naumnentos ¢ OHMK 1 Ly KOHTPONbHOM Fpynnbl

Table 1. The ratio of the frequencies of genotypes and alleles of single
nucleotide variant rs662799 (A>G) in patients with acute cerebrovascular
accident and individuals from the control group

NaumneHTbl
FeHoTUNbI ¢ OHMK [n=254) KotTponb (n=272) )
u annenu
abe. %|m abe. %|m
[eHOMuN®bI
AA 157 | 618 | 597 | 227 | 835 | 442 | p=0,000
AG 85 [ 335580 | 44 | 162 | 438 | p=0,000
GG 12 | 47 | 261 1 04 | 072 | p*=0,001
Annenu
Annenb A 399 [ 785 | 357 | 498 | 915 | 234
p=0,000
Annenb G 109 | 215 | 357 | 46 | 85 | 234
oL A/G; :
95% M OLL 296; 2,01-4,21
CymmapHele zeHomunbl
AA 157 | 618 | 597 | 227 | 835 | 442
p=0,000
AG+GG 97 | 382|597 | 45 | 165 | 442
OWl; 95% M oW | 3.11: 2,07-4,69
GG 12 | 47 | 261 1 04 | 072
p=0,001
AA+AG 242 1953 | 261 | 271 | 996 | 072
Ol 95% N OLL | 13,44; 1,73-10412
MpuUMeYaHme: p - ypoBeHb 3HGYUMOCTW NPU CPABHEHWUW PACTIPELENeHNs reHo-
TUNOB C NOKA3aTeNAMM rPYNMbl KOHTPONS, p* - YDOBEHb 3HAUMMOCTH, IOCTUTHY-
Thlil TOYHBIM KpuTepuem Quiuepa.

MCNONb30BaHbl B COOTBETCTBUM C XapaKTEPOM YUYETHbIX MPU3HAKOB
W Yucna rpynn cpaBHeHus. TOuHbl kpuTepuit uiwepa npumeHsn-
CA B TOM C/lyyae, KOTAa Xenaemble YacToTbl UMENN 3HAYeHUe me-
Hee 5. OTHOCUTENbHBIA PUCK BEPOATHOCTM 3a00/EBaHUA MO KOH-
KPETHOMY affiefto WAKU reHOTUNY PaccyUTbIBANCA KaK OTHOWeHMWe
waHcos (OLLU). Moka3saTenb KPUTUYECKOTO YPOBHSA 3HAYUMOCTH (p)
Npu NPOBEAEHUN NPOBEPKM CTAaTUCTUYECKUX rMNOTe3 0603Havancs
paBHbiM 0,05 [16, 17].

CooTBeTCTBME pacnpefeneHus HabnogaeMblx YacToT TeHOTH-
NOB MCCNefyeMblX FeHOB, TEOPETUYECKN 0XMAAEMOrO N0 paBHOBe-
cuio Xapau—BaiiHbepra, npoBepanu ¢ UCNONb30BAHUEM KPUTEPUSA
X°. BbluncneHns npoBoANAN C MOMOLLbLIO KaNbKynATopa Aas pac-
yeTa CTAaTUCTUKM B UCCNEOBAHUAX KCy4al-KOHTPObY» Ha caiTe
https://wpcalc.com/en/equilibrium-hardy-weinberg/.

Pesynbrath

OKOoHYaTenbHble JaHHble 4YacToT reHotunos u amneneit OHB
1s662799 (A>G) reHa APOA5 y 6onbHbIx ¢ OHMK (ocHOBHas rpynna
Hallero uccnefoBaHuUsA) U NALUEHTOB FPyNMbl KOHTPONA yKa3aHbl B
Tabn. 1. BepuhunumnpoBaHo CTaTUCTMYECKN 3HaYMMoe npeobnaja-
HUe HOCUTEeNbCTBA peakoro reHotuna GG u annens G cpepm 60Mb-
Hbix ¢ OHMK no cpaBHeHUI0 CO 3[0pOBbIMM NauueHTaMu. Takum
o6pa3om, nofaTBepXKAAETCA accouuaums pepkoro reHotuna GG u
annens G c passutuem OHMK. Hapsagy ¢ aTum y 6onbHbIx ¢ OHMK
onpeaeneHo CTaTUCTUYECKU 3HAYMMOE CHUKEHME YUCNA HOCUTe-
nen pacnpoctpaHeHHoro reHotuna AA v annensa A no cpaBHeHuto
C KOHTPOAbHOW rpynnoi. NeTepo3unroTHelil reHoTun AG ctatuctuye-

%o 82,90%
90
80 p<0,001 I OHMK myxuuHbi
70 59,90% ] KoHTpOnb MyKuMHbI
60
50 p=0,001
40 33,60%
" 17,10% p=0,001
20
10 6,60%
0 o
AA ' AG 0

Puc. 1. PacnpeneneHxue yactor redotunos OHB rs662799 (A>G) cpeau
naumeHToB ¢ OHMK My)XCKOro nona u My>XuuH KOHTPOJIbHOM Fpynnbl.

Fig. 1. Frequency distribution of single nucleotide variant genotypes
rs662799 (A~G) among male with Acute Cerebrovascular Event and male
controls.

CKM 3Ha4YMMO Yalle perucTpuposancs B rpynne naumeHtos ¢ OHMK,
YeM cpefM 340POBOr0 KOHTUHIEHTa (CM. Taba. 1).

OueHnBas nonoBble pas3nuyua B YacTOTax reHOTUNOB U ane-
neit aHanusupyemoro OHB, nonyyunu paHHble, cOnocTaBUMbIE C
OCHOBHOI rpynnon.

B noarpynne myxuuH ¢ OHMK cTatuctuyeckn 3Haunumo pexe
BCTPEYaICA pacnpocTpaHeHHbll reHotun AA (59,9%), yem cpeam
MVXXUYMH Fpynnbl KOHTpons (82,9%; p=0,000; OLL 3,26, 95% nosepu-
TenbHbIN MHTepBan — AN 1,95-5,46). leHoTun AG gocToBepHO npe-
obnagan B noarpynne myxuuH ¢ OHMK (33,6%), 4eM B KOHTpPOSIb-
Hol rpynne Myx)uuH (171%; p=0,001). Peakuit reHoTun GG BbIfBNEH
y 6,6% myxunH ¢ OHMK, a cpean MyX4MH KOHTPONLHOW rpynnbl
AaHHbI reHoTMN oTcyTcTBOBan (p=0,001). B nogrpynne Myu4uH ¢
OHMK cTaTucTyeckn 3HaYMMO yYalle BCTPeYancs pefkuii annens
G (23,4%) v pexe — annenb A (76,6%), YeM B nogrpynne Myx4uH
KOHTPONbHOII rpynnbl (COOTBETCTBEHHO 85 1 91,5%; p=0,000; OLU
3,27,95% [N 2,05-5,21); puc. 1.

B nogrpynne xeHwuH ¢ OHMK cTatuctuyeckn 3Haummo vaule
BcTpedanca reHotun AG (33,3%), 4eM cpeau XKEHIWWH rpynnsbl
KoHTponsa (14,7%; p=0,002). leHoTun AA, HanpoTuB, BOCTOBEPHO
npeo6nagan B KOHTPOJLHOW NOArpynne XeHWwuH (84,3%) no cpas-
HeHuto ¢ xeHwuHamn ¢ OHMK (64,7%; p=0,001; OLU 2,93, 95% AN
1,49-5,75). B oTHoweHun reHoTMna GG CTaTUCTUHECKM 3HAYUMBIX
pasnuuuin He nonydeHo. Tak, B moprpynne xeHwuH ¢ OHMK re-
HoTun GG OHB rs662799 (A>G) BcTpeyanca y 2,0% nauueHToB, B
KOHTPONbHOI noarpynne xeHwuH — y 1,0% (p=0,56). Annens G cTa-
TUCTUYECKN 3HAYMMO Yale Habnoganca cpeam xeHwmd ¢ OHMK
(18,6%), 4em cpepu XeHLWMH rpynnbl kKoHTpons (8,3%; p=0,002; OLU
2,52, 95% [N 1,37-4,63); puc. 2.

Hamn npoaHanu3upoBaHbl 4acToTbl TEHOTMNOB W annenen
1662799 (A>G) reHa APOA5 cpepm nauueHTtoB c Al, nepeHeclwmx
OHMK, 1 nuu, koHTponbHoi rpynnbl 6e3 Al u OHMK. Yacrota reHo-
Tna AA B nogrpynne nauuneHtoB c Al, nepeHecwux OHMK, cocta-
Buna 62,1%, B KOHTponbHOI rpynne — 789% (p=0,003; OLL 2,28,
95% [ 2,13-598). TeHotun AG BbisiBneH y 33,7% nauueHTtos ¢ Al
u OHMK uy 21,1% nuy koHTponbHoit rpynnsbl (p=0,022). lfeHoTtun GG
8 noarpynne nauuentoB ¢ Al v OHMK BcTtpeyvancs c yactotoit 4,1%,
B KOHTPONIbHOM rpynne oTcyTcTBoBan (p=0,045); puc. 3. Hocutens-
cTBo annens A BeisBneHo y 70,4% naumentoB ¢ Al 1 OHMK ny 89,5%
naLMeHTOB rpynnbl KOHTpons, annens G —y 29,6% nauuneHtos ¢ Al 1
OHMK 1y 10,5% nauueHToB KOHTPONLHOM rpynnbl (p=0,000; OLL 3,57,
95% [/ 2,13-598). Pe3ynbTarbl aHanorMyHel pesynbrataM, nosyyeH-
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Puc. 2. PacnpesieneHue yacTor reHotunos OHB rs662799 (A>G) cpeam
nauueHToB ¢ OHMK >XeHCKOro nosia U XXeHLWMH KOHTPOSIbHOM rpynnbl.
Fig. 2. Frequency distribution of single nucleotide variant genotypes
rs662799 (A>G) among female with Acute Cerebrovascular Event and
control group women.
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Puc. 3. Pacnpepenexue reHotunos OHB rs662799 (A>G) cpeau naumenTos
c AT, nepenecwux OHMK, u nuu, koHTponbHoI rpynnbl 6e3 Al u OHMK.
Fig. 3. Distribution of single nucleotide variant genotypes rs662799
(A>G) among patients with arterial hypertension undergoing with Acute
Cerebrovascular Event and individuals in the control group without
arterial hypertension and with Acute Cerebrovascular Event.

HbiM B rpynne naunenToB ¢ OHMK, cTatucTuyeckas 3Ha4yMMocCTb Noa-
TBEPXKAEHA N0 KAXJ0MY 13 TeHOTUNOB U annenen.

B nogrpynne naumeHtoB ¢ HPC, nepenecwux OHMK, reHotu-
Mbl pacnpefsenuinch cieayolwum o6pa3oM: YactTota HOCUTENbCTBA
reHotuna AA coctaBuna 66,7%, yactota reHotuna AG — 33,3%, va-
ctota reHotuna GG — 0,0%. YacToTbl reHOTUMOB B rpynne KOHTpons
npeacTaeieHsl B Taba. 1. YCTaHOBNEHO CTAaTUCTMYECKM 3HAYMMOe
npeobnagaHue Hocuteneit reHotuna AG (p=0,02) 1 cHUXEHUE YnC-
na Hocuteneit reHotuna AA (p=0,02; OLL 252, 95% OV 1,12-575) B
noarpynne nauneHTos ¢ HPC u OHMK no cpaBHeHMto ¢ rpynnoi KoH-
Tponsi. TakKe YCTAaHOBIEHO CTATUCTUYECKM 3HAYMMOe NpeobiafaHue
peakoro annens G B nogrpynne nauuentos ¢ HPC v OHMK no cpas-
HeHwuio ¢ KoHTponeMm (p=0,037; OLL 2,16, 95% AU 1,03-4,54); puc. 4.

B noprpynne nauueHToB C arepocknepo3om BLA, nepeHec-
wux OHMK, yactoTa reHotuna AA OHB rs662799 (A>G) coctaBuna
68,8%, yactoTa reHotuna AG — 28,7%, yactota reHotuna GG — 2,5%.
YacTtoTbl reHoTMNOB W anneneit uccnegyemoro OHB B KOHTPONbHOIA
rpynne npefcrasneHsl B Taba. 1. B nogrpynne nayueHToB c are-
pocknepo3om BLA n OHMK ycTaHOBNEHO CTaTUCTUYECKM 3HAYNMOe
npeobnagaHue yucna Hocuteneit reHotuna AG (p=0,002) u cHu-

Puc. 4. Pacnpegenexue yactot annenei OHB rs662799 (A>G) cpeau
nauuenToB ¢ CCI u pakTopamm pucka, nepeHecnx OHMK, n nuy
KOHTPONbHOIA rpynnbl.

Fig. 4. Allocation of single nucleotide variant allele frequencies
rs662799 (A~G) among patients with cardiovascular disease and risk
factors undergoing with Acute Cerebrovascular Event and individuals in
the control group.

XeHUWe yncna Hocuteneit reHotuna AA (p=0,000; OLL 2,29, 95% AW
1,44-3,65) N0 CPaBHEHWIO C KOHTpoNEeM. B oTHoweHun reHoTuna GG
CTaTUCTUYECKU 3HAYUMBIX pasnuymnit He nonyyeHo (p=0,06). Hocu-
TeNbCTBO peAkoro annens G JoctoBepHo npeobnagano cpegu na-
umeHToB ¢ atepocknepo3om bLA n OHMK, yem cpean KOHTPONbHOA
rpynnel (p=0,000; OLL 2,19, 95% [N 1,44-3,35); cMm. pUc. 4.

B noarpynne nauueHToB ¢ gucnunupaemueii, nepeHecwmnx OHMK,
yactota HocuTenbeTea reHoTuna AA OHB rs662799 (A>G) coctauna
70,5%, yactota reHotuna AG — 26,9%, yactota reHotuna GG — 2,6%.
YacToTbl reHOTUNOB 1 annenei uccnesyemoro noaMMopeHOro Bapu-
aHTa B KOHTPOJIbHOIA rpynne npefcrasneHs 8 Taba. 1. B nogrpynne
nauuenTos ¢ gucaunugemuein 1 OHMK ycraHoBneHo cTatucTuyecku
3Hauumoe npeobnagaHue yucna Hocutenei reHotuna AG (p=0,008)
U CHUXEHUe yucna Hocuteneit reHotuna AA (p=0,002; OLL 2,11, 95%
[N 1,32-3,38) no cpaBHeHUIO C KOHTpoONeM. B oTHoweHuK reHoTUNa
GG cTaTMCTMYeCKM 3HaYMMBIX Pa3NNyuui, Kak W B NOLTpyNne nalmeH-
TOB ¢ atepocknepo3om bLA, He nonyyeHo (p=0,05). Pepkuii annens G
CTaTUCTMYECKM 3HAYMMO Yalle BCTpeYyancsa Cpeamn naumeHToB C Auc-
nunugemueit n OHMK, yem cpean KoHTponbHoi# rpynnbl (p=0,001;
OLL 2,01, 95% 1N 1,35-3,16); cm. puc. 4.

B noarpynne nauneHTOB C HapyleHWeM B CUCTEME remMoCTasa,
nepeHecwux OHMK, nonyyeHbl aHanormyHble pesynbTarhl. Tak, cpe-
AV NauMeHTOB C runepkoarynfaumein 4yactota HOCUTENbCTBA FeHO-
Tna AA coctaBuna 63,8%, yactota reHotuna AG — 33,0%, yactoTa
reHotna GG — 2,3%. YacToTbl reHOTUNOB U annenei uccneLyemoro
nonMMop@HOro BapuaHTa B KOHTPOJbHOW rpynne npejcraBieHs
B Tabn. 1. B noarpynne nayMeHToB C HapyleHUEM remocTasa u
OHMK ycTaHOBNEHO CTaTUCTUYECKU 3HAYMMOe NpeobnagaHue Ync-
na Hocuteneit reHotuna AG (p=0,001) u cHUXeHWe Yncna HocuTe-
neit reHotuna AA (p=0,000; OL 2,74, 95% [N 1,59-4,72) no cpas-
HEHWI0 C KOHTponeMm. B oTHoweHun renotuna GG cratucTnyeckm
3HaYMMbIX pa3nuynii He monydeHo (p=0,09). Hocutensctso peg-
Koro annens G CTaTUCTUYECKW 3HAYMMO Yalie BCTPEYanocb Cpeau
nauueHToB c runepkoarynauueit 1 OHMK, yuem cpepn KOHTPONbHO
rpynnsl (p=0,000; OLL 2,50, 95% [N 1,54-4,05); cM. puc. 4.

06cyxpeHune
Takum 06pa3oM, npu usyyeHuu accoumauumn OHB rs662799 (A>G)
¢ passutnem OHMK Bo BCcex aHanu3mpyembix rpynnax 1 noarpynnax
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NaLMeHTOB YCTaHOBMEHA CBA3b MEXAY HOCUTENbCTBOM annens G u
nosbiweHHbIM puckom OHMK. TeHotun GG nokasan 3HaumMble acco-
umauum c OHMK TonbKo B OCHOBHOM rpynne nalMeHTOoB, B nogrpynne
MVXXYMH W B NOArpynne nauneHTos ¢ Al OTCyTCTBME CTAaTUCTUYECKON
3HAYMMOCTU B OTHOWEHMM reHoTuna GG B Apyrux NoOArpynnax, Bepo-
ATHO, CBA32HO C €ro HU3KOMN YacTOTON BCTPEYaeMoCTH.

[pumeyarenbHo, YTO BO BCEX MOAPYNNAax YCTAHOBIEHbI 3HAYM-
Mble acCoLMaLMn MeXAY HOCUTENLCTBOM reTepO3UrOTHOrO reHoTH-
na AG u OHMK, uyto no3sonseT 060CHOBaHHO MCMO/b30BaTh €ro B
KayecTBe npepukTopa pa3sutus OHMK y naumeHToB € pasnuyHoii
CCN. Mol npeanonaraem, 4To HocUTeNbCTBO reHotuna GG u anne-
nsa G rs662799 (A>G) B moarpynnax nauMeHToB C takropamu pu-
CKa CBUAETENbCTBYET O CHUXEHMM YPOBHA anonunonportenHa A5,
CHW)XEHUW AKTUBHOCTW JIMMONPOTEMHAUNA3LI, YTO CMOCOOCTBYET
HaKOMIEHWUIO MNONPOTENHOB HWU3KOM nnoTHOCTW u T, pa3suTuio
aTepoCK1epoTMYECKOro npoLecca U BO3MOXHOMY Pa3BUTUIO COCY-
AMCTBIX KaTacTpod.

Knactep reHoB anonunonpoteuHa A1-C3-A5 (APOA1-C3-A5),
VYUTbIBAS €r0 BAWUAAHUE HAa MeTabonM3M NUNWUGOB, UrpaeT BaX-
Hylo ponb B natoreHese WW. lMpoaHanusmposaHbl 812 nauneHToB
¢ W n 844 3p0poBbix YenoBeKa B KOHTPOJIbHOW rpynne B OTHO-
WweHnn 4 HykneotupHelx nonumopcdmsmos APOA1-C3-A5, rs670,
rs2854116, rs2854117 u rs662799. leHotunsl APOA1 rs670 CT/TT,
reHoTunbl APOA5 rs662799 AG/GG u reHotun APOC3 rs2854116 CC
Oblnn CBA3aHbl C MOBbIWEHHbIM puckoMm WU cornacHo mMHoromep-
HOMY NOTMCTUYECKOMY aHanu3y nocie MonpaBKW Ha CMelawlue
thakTopbl. 3HaYUTENbHO MOBbIWeEHHbIA puck W BhissneH cpepu
rannotunos Beicokoro pucka (CCTA u TTCA) pns rs670-rs2854116-
rs2854117-rs662799, 1.e. SNP rs670, rs2854116 v rs662799 knacTepa
APOA1-C3-A5 cBsazaHbl ¢ MW y HaceneHns xaHb CeBEpHOI YacTu
Kutas [18].

Tak KaK OCHOBHOW npuyuHOi Bo3HWKHOBeHUs OHMK sBnsetcs
atepocknepos, 3abonesaHue MOXeT BbiTb AaCCOLMMPOBAHO C reHe-
TU4YecKMU 00YCNOBNEHHBIM MOBLIWeHWEM ypoBHA TI. [ns n3ydyeHus
accoumauum HocuTenbcTea rs662799 ¢ passutuem U B nonynauyuu
Typumu nccnegosanbl 272 naunenta ¢ UM n 123 nauueHta B KOH-
Tpone. Cpenm nauneHToB — HocuTeneit annens -1131C, ctpagatowmx
rMNepTOHMYECKON GonesHbio, ANabeTOM MAK OXMpEeHUeM, Habto-
Aanacb TeHAeHUMA K yBennyenunto yactotel UM no cpaBHeHwio ¢ na-
LMEHTaMK, He ABNAIOWMMUCA HOCUTENAMM Takoro annens [19]. Pe-
3yNbTaTbl 3TOr0 UCCNEA0BAHMA CONOCTaBMUMbI C MOMYYEHHBIMWU HaMK
AaHHbIMK N0 6071bHbIM ¢ OHMK v runeproHnyeckoit 6onesHbio.

Wceneposanue accouuauum OHB rs662799 ¢ OHMK nposefieHo
cpepu xutenein CesepHoro Kutas. B uccnegoBanum «cnyvaii-KoH-
Tponb» npuHanW yvactue 812 naumentos ¢ W un 844 nauymeHta
KOHTpOAbHO rpynnbl. COrnacHo MHOrOMepHOMY NIOrMCTUYECKOMY
aHanusy reHotunsl AG/GG rs662799 reHa APOA5 6binu CBA3aHbI C
noBblWeHHbIM puckom NN, TeHgepHbIX OTAMYKIA He BbisiBneHo [20].

3aknioyeHune

Pe3ynbTaThl Halwero UccnefoBaHUA CBUAETENLCTBYIOT O HE06XO0-
LMMOCTM [anbHeiwWero nccnefoBaHns faHHoro noanmopeHoro Ba-
pUaHTa C LeNblo N3y4eHNUs BO3MOXKHbIX MEXaHU3MOB €ro BAUSHUA Ha
pa3ssuTue CCM n uepebpoBacKkynapHoii natonorun. Mel MoXeMm npea-
nonaratb, YT0 HocuTenbCTBo reHoTuna AG u annenb G OHB rs662799
(A>G) nosbiwatoT puck passutus OHMK y nauneHToB BHe 3aBUCH-
moctu ot npegwectsytowein CCM n dhakTopoB pucka, B TOM Yucie y
nauneHToB ¢ Al, HaKeNyAo4YKOBBIMU TaXMAapUTMUAMM, aTepocKie-
po3om BLA, HapyleHueM NUNUAHOTO 0GMEHA U CUCTEMBI TeMOCTa3a.

Packpbsimue uHghopmayuu. ABTOpbl AE€KNApUPYIOT OTCYTCTBUE
ABHBIX U NOTEHLMANBHbIX KOH(NUKTOB UHTEPECOB, CBA3AHHbIX C Ny-
GnMKaLuMen HacTos el CTaTby.

Disclosure. The authors declare that they have no competing
interests.

Bknad asmopos. ABTOpbI [eKNapupytoT COOTBETCTBUE CBOEMO
aBTOPCTBa MexayHapoaHbiM kputepusam ICMJE. Bce aBTOphI B pas-
HOW CTeneHW y4acTBoBanu B NOATOTOBKE Ny6iMKaLmMu: pa3paboTka
KOHLENLUWUWU CTaTby, MOJNyYeHUe W aHanu3 (haKTUYECKUX LaHHbIX,
HanmucaHue U pefakTUPOBAHUE TEKCTA CTaTbW, MPOBEPKA U YTBEPHK-
LEeHWe TeKCTa CTaTbu.

Authors’ contribution. The authors declare the compliance of their
authorship according to the international ICMJE criteria. All
authors made a substantial contribution to the conception of the
work, acquisition, analysis, interpretation of data for the work,
drafting and revising the work, final approval of the version to be
published and agree to be accountable for all aspects of the work.

UcmoyHuk uHarcuposanua. ABTOPbI AeKNapupylT OTCYT-
CTBME BHelWHero GUHAHCMPOBaHUS NS NPOBEAEHUS UCCNefoBa-
HUA 1 Ny6AMKaLMK CTaTby.

Funding source. The authors declare that there is no external
funding for the exploration and analysis work.

Wndopmauus 06 astopax / Information about the authors

*Hukynuxa CsetnaHa HOpbeBHa - [-p Mef. Hayk, Npod., 3aB. kad. dakynb-
TeTCKoN Tepanuu ¢ Kypcom M0 OrbAY BO «KpaclMY um. npod. B.O. BoitHo-
dceHewkoro». E-mail: nicoulina@mail.ru; ORCID: 0000-0002-6968-7627

Hukynun [IMuTpuit AnekcaHppoBuY - KaH, Mef. Hayk, Bpay dyHKLMOHaMb-
Hoit amarHocTukn OIBY MCHKL, accucTeHT Kad. MeanumHcKoi peabunura-
umu ¢ kypcom M0 OreQY BO «KpacrMY um. npod. B.Q0. BoliHo-AceHeukoro».
ORCID: 0000-0002-8916-724X

YepHoBa AHHa AneKCaHApOBHA - A-D MEJ, HayK, 3aB. OT/. HayKK U MHHOBALWNA
Orey OCHKL, npod. kad. dakynbreTckoi Tepanun ¢ kypcom M0 Ore0Y BO
«Kpacl'MY um. npod. B.O0. BoitHo-AceHelikoro». ORCID: 0000-0003-2977-1792
Mpokonenko CemeH BnagumupoBuy - O-p Med. Hayk, mpod., Hayy. pyk.
LeHTpa Heipopeabunutaumn OrBY OCHKL, 3aB. kad. HepBHbix 6ones-
Heit ¢ kypcom QIBOY BO «KpaclMY um. npod. B.O. BoiiHo-dceHewkoros.
ORCID: 0000-0002-4778-2586

MapbuHa Hatanbst MuxaitnoBHa - 4-p Mefl. Hayk, 3aM. [1aB. Bpaya no HeBpo-
NOruK, Bpay LiEHTpa ANarHoCTuKun 1 nevenns ronosHoi 6onn OrBY OCHKL

™Svetlana Yu. Nikulina - D. Sci. (Med.), Prof, Voino-Yasenetsky Krasnoyarsk
State Medical University. E-mail: nicoulina@mail.ru;
ORCID: 0000-0002-6968-7627

Dmitriy A. Nikulin - Cand. Sci. (Med.), Federal Siberian Research and
Clinical Center, Voino-Yasenetsky Krasnoyarsk State Medical University.
ORCID: 0000-0002-8916-724X

Anna A. Chernova - D. Sci. (Med), Federal Siberian Research and
Clinical Center, Voino-Yasenetsky Krasnoyarsk State Medical University.
ORCID: 0000-0003-2977-1792
Semen V. Prokopenko - D. Sci. (Med.), Prof., Federal Siberian Research and
Clinical Center, Voino-Yasenetsky Krasnoyarsk State Medical University.
ORCID: 0000-0002-4778-2586

Natalia M. Mar'ina - D. Sci. (Med.), Federal Siberian Research and Clinical
Center

212  cardioSomatics. 2021; 12 (4): 206-213.

CardioComatuka. 2021; 12 (4): 206-213.



https://doi.org/10.17816/22217185.20214.201262

ORIGINAL ARTICLE

Nurepartypa/References

Castleberry M, Davis X, Liu M, et al. Functional recombinant
apolipoprotein A5 that is stable at high conce ntrations at physiological
pH. J Lipid Res. 2020;61(2):244-51. DOI:101194/jIr.D119000103

Kim M, Kim M, Yoo HJ, et al. A promoter variant of the APOAS gene increases
atherogenic LDL levels and arterial stiffness in hypertriglyceridemic
patients. PLoS One. 2017:12(12):¢0186693. DOI:101371/journal.pone.0186693
De Caterina R, Talmud PJ, Merlini PA, et al. Strong association of the
APQOAS-1131T>C gene variant and early-onset acute myocardial infarction.
Atherosclerosis. 2011:214(2):397-403. DOI:101016/j.atherosclerosis.201011.01
Park S, Kang S. Alcohol, Carbohydrate, and Calcium Intakes and Smoking
Interactions with APOAS rs662799 and rs2266788 were Associated with
Elevated Plasma Triglyceride Concentrations in a Cross-Sectional
Study of Korean Adults. J Acad Nutr Diet. 2020;120(8):1318-29.e1.
D0I1101016/].jand.2020.01.009

Sarwar N, Sandhu MS, Ricketts SL. Triglyceride-mediated pathways
and coronary disease: collaborative analysis of 101 studies. Lancet.
2010;375(9726):1634-9. D0I101016/S0140-6736(10)60545-4

Bhaskar S, Ganesan M, Chandak GR, et al. Association of PON1 and
APOA5 gene polymorphisms in a cohort of Indian patients having
coronary artery disease with and without type 2 diabetes. Genet Test
Mol Biomarkers. 201115(7-8):507-12. DOI:101089/gtmb.2010.0207

Chen H, Ding S, Zhou M. Association of rs662799 in APOA5 with CAD
in Chinese Han population. BMC Cardiovasc Disord. 2018:18(1):2.
DOI:10.1186/512872-017-0735-7

Takeuchi F, Isono M, Katsuya T, et al. Association of genetic variants
influencing lipid levels with coronary artery disease in Japanese
individuals. PLoS One. 2012:7(9):e46385. D0I:101371/journal.pone.0046385
Igbal R, Jahan N, Sun Y, Xue H. Genetic association of lipid metabolism
related SNPs with myocardial infarction in the Pakistani population.
Mol Biol Rep. 2014:1(3):1545-52. DOI:101007/s11033-013-3000-x

Chen H, Ding S, Zhou M, et al. Association of rs662799 in APOAS with
CAD in Chinese Han population. BMC Cardiovasc Disord. 201818(1):2.
DOI:10.186/s12872-017-0735-7

Yue YH, Liu LY, Hu L, et al. The association of lipid metabolism relative
gene polymorphisms and ischemic stroke in Han and Uighur population
of Xinjiang. Lipids Health Dis. 2017,16(1):120. DOI:101186/512944-017-0491-9

1

20.

Xiao R, Sun S, Zhang J, et al. Association analysis of APO gene
polymorphisms with ischemic stroke risk: a case-control study
in a Chinese Han population. Oncotarget. 2017;8(36):60496-503.
D0I:1018632/oncotarget 15549

Au A Griffiths LR, Irene L, et al. The impact of APOAS, APOB,
APOC3 and ABCA1 gene polymarphisms on ischemic stroke:
Evidence from a meta-analysis. Atherosclerosis. 2017;265:60-70.
DOI:101016/j.atherosclerosis.2017.08.003

Hu Y, Malyutina S, Pikhart H, et al. The Relationship between Body Mass
Index and 10-Year Trajectories of Physical Functioning in Middle-Aged
and Older Russians: Prospective Results of the Russian HAPIEE Study.
J Nutr Health Aging. 2017;21(4):381-8. D0I:101007/512603-016-0769-z
Peasey A, Bobak M, Kubinova R, et al. Determinants of cardiovascular
disease and other non-communicable diseases in Central and Eastern
Europe: rationale and design of the HAPIEE study. BMC Public Health.
2006;6:255. DOI:101186/1471-2458-6-255

Boposukos B.I. STATISTICA: uckyccTBo aHann3a AaHHbIX Ha KOMMbIOTEpE.
CNe6.: Mutep, 2001 [Borovikov VP. STATISTICA: iskusstvo analiza dannykh
na komp'iutere. Saint Petersburg: Piter, 2001 (in Russian)].

Metpu A, Cabun K. HarnsoHas MeauumHCcKas CTatucTuka: yyebHoe no-
cobue. Mep. ¢ aHrn. Moa pen. B.M. NlecHosa. 3-e u3a. M.: [30TAP-Me-
oma, 2015 [Petrie A, Sabin C. Medical statistics at a glance. Transl.
from English. Ed. VP Leonov. 3rd ed. Moscow: GEOTAR-Media, 2015 (in
Russian]].

Wang Y, Liu F, Li L, et al. The association between apolipoprotein A1-C3-A5
gene cluster promaoter polymorphisms and risk of ischemic stroke in
the northern Chinese Han population. Med Res. 2017:45(6):2042-52.
DOI:101177/0300060517713517

Can Demirddgen B, Sahin E, Turkanoglu Ozcelik A, et al. Apolipoprotein
A5 polymorphisms in Turkish population: association with serum lipid
profile and risk of ischemic stroke. Mol Biol Rep. 2012;39(12):10459-68.
D0I:101007/s11033-012-1926-2

You Y, Wu YH, Zhang Y, et al. Effects of polymorphisms in APOA5 on the
plasma levels of triglycerides and risk of coronary heart disease in Jilin,
northeast China: a case-control study. BMJ Open. 2018;8(6):e020016.
DOI:10.1136/bmjopen-2017-020016

Cratbs noctynuna B pegakumio / The article received: 02.08.2021
Cratbsi npuHsiTa K nevatu / The article approved for publication: 2412.2021
Cratbs ony6nukoBana / Article published: 3012.2021

OMNIDOCTOR.RU

CardioComartuka. 2021; 12 (4): 206-213.

213

CardioSomatics. 2021; 12 (4): 206-213.



