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Llenb nccnegoBanuaA 3aknioyuanach B onpefeneHni B3aumocsA3m reqe-
THYECKoro NoAMMOp13Ma 1 KOMMOHEHTOB PEHINH-AHIOTEH3H-abA0CTEPOHOBOI
cnctembl (PAAC) c oTHocuTenbHoli AnuHoii Tenomep (AJ1T) neiikouuTos y nuwy
CHOPMaNbHbIM WA ONTUMASbHBIM apTephanbHbiM AasneHnem (AL).

Martepuanbi n metopbl. KnuHuko-monekynapHoe obcnesosatine npo-
BeZleHo y 48 uenoek 6e3 cepaeuHo-CoCYANCTbIX 3aboneBaHuii, CpesHuii BO3pacT
coctasun 48,5+10,2 net. [ina onpepenenua otHocutenbHoil 1T neitkouutos
1CNONb30BaNCA MeTOA MyNbTUNNEKCHOI NoAUMepa3Hoii LenHoii peakuiu (MLP).
[eHoTUnupoBaHue ocywecteaanocs metogom MLUP c aHanusom nonumopdusma
ANUH PeCcTPUKLMOHHBIX pparmeHToB reHoB PAAC — M235T reHa aHrunoTeH-
3uHoreHa (AGT), I/D reHa aHrnoTeH3uH-npespatyaiowero pepmenta (ACE),
A1166( reHa peuentopos 1-ro Tuna k aHruoten3uny Il (AGTRT), ((—344)T rexa
anbaoctepoHcnnTasel (CYP11B2), G83A reHa peHuHa (REN). inqa onpepenenus

YPOBHA anbJ0CTEePOHA, PeHNHA U aHrMoTeH31Ha |l B KpoBU Mcnonb3oBanca
NMMYHOEPMEHTHDII aHanu3.

Pe3ynbratbl. B o6cneayemoit rpynne nonyyeHa otpuLaTenbHas koppena-
LIMOHHaA B3anMOCBA3b 0THOCUTENbHOI [T ¢ cofiepaHnem B KpOBIA aHTMOTEH3N-
Hall (r=0,495; p = 0,01) B 0TMMume 0T anbpocTepoHa (r = 0,046; p = 0,76) 1 peHnHa
(r=0,062; p=0,68). Mpn HocuTenbCTBe MyTaHTHbIX Tannena AGT (M235T) u A annena
REN (G83A) B3aumocBA3b oTHocMTeNbHON 1T NeliKoLMTOB C ypOBHEM aHTNOTeH3W-
Ha Il ygenuumBanach (r=-0,65;p=0,01ur=0,59; p=0,02, COOTBETCTBEHHO).

BbiBogbl. Y nuL ¢ HopManbHbIM uan onTumManbHbIM AJl BbisiBNEHa
0TpULaTeNbHAA B3aUMOCBA3b aHroTeH3MHa Il B KpoBu ¢ oTHocuTenbHol [T
neikoumtoB. Monumopduam M235T reHa AGT n G83A reHa REN moeT 0ka3blBaTb
bonee 3HaunMMoe BANAHIE Ha OTHOCUTeNbHY [IJTT nelikounToB NOCPeACTBOM
MOBbILLEHINA YPOBHA aHrnoTeH3unHa |,
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The aim of the study was to determine the correlation of genetic po-
lymorphism and renin-angiotensin-aldosterone system (RAAS) components
with the relative leukocyte telomere length (TL) in individuals with normal
or optimal blood pressure.

Materials and methods. Clinical and molecular examinations were
performed on 48 people without cardiovascular diseases, whose mean age
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was 48.5 + 10.2 years. The method of multiplex PCR was used to determine
the relative leukocyte TL. Genotyping was performed by polymerase chain
reaction with the analysis of length polymorphism of gene restriction fragments
of RAAS — M235T of angiotensinogen (AGT), I/D of angiotensin-converting enzyme
gene (ACE), A1166C of angiotensin Il Type-1 Receptor (AGTR1) gene, ((—344) T
of the aldosterone synthase gene (CYP11B2), G83A of the renin gene (REN). The
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enzyme immunoassay method was used to determine the level of aldosterone,

renin and angiotensin Il in the blood.

Results. In the study group a negative correlation was obtained bet-
ween the relative leukocyte TL and blood angiotensin Il (r = 0.495; p = 0.01)
in contrast to aldosterone (r = 0.046; p = 0.76) and renin (r = 0.062; p = 0.68).
In association with the carriage of the mutant T allele of AGT (M235T) and

respectively).

A allele of REN (G83A) the correlation of the relative leukocyte DLT with the ' anincreased level of angiotensin Il.

Bospacrarommnii mHTEpeC K MaTOreHe3y BO3-
pacT-3aBUCHMBIX CepieYHO-COCYANUCTHIX 3a00re-
BaHUII (apTepuanbHoil runeptensun (Al), are-
pockeposy, niemirdeckoit 6omestn cepaiia (VIBC)
U CepAIeYHOIl HeIOCTATOYHOCTH) IIPUBEJI K ITOK-
CKy IIOTE€HI MIa/IbHBIX 6VIOHOFI/I‘I€CKI/IX MapKepOB
crapeHus. Ha cerogHANIHMI IeHb JOKa3aHO, YTO
OIHMM U3 K/TIOUEBbIX MEXaHU3MOB KJIETOYHOTO
CTapeHN SABJIAETCH YKOPOUEeHe IINHbI TeTIoMep.
Tenomeps! npeacrassitor coboit JTHK-6enko-
BbI€ CTPYKTYPbI Ha KOHIIAX IMHEIHBIX OT/IE/IOB
XPOMOCOM, KOTOpbI€ IPefOTBPAIAIOT II0TEPIO
TeHeTNYeCcKol MHPOPMALUY BO BpeMsl PeIlIn-
kanuu [JHK B kimerkax. [InuuHa Tenmomep oT-
pakaeT OMOMOTMYECKUIT CTATYC MPeRbIAYINX
JeIeHNIT ¥ MOXKET ObITh MHUKATOPOM IPOJIN-
¢deparuBHOro noTeHnMana ketok. OCHOBHbIM
MeXaHM3MOM IOf/iepPXKaHM s I/INHBI TeTOMEp
CIIY>KUT OCTPaMBaHIMe TeIOMEPA3HbIX ITOBTO-
poB THK ¢epmenrtom tenomepasoit. Cyiue-
CTBYIOT 3HaUMTeIbHAs BApNaOeIbHOCTD [/INHBI
TeHOMep y I/IH,IU/IBI/IHYYMOB, HO TeHOMepI)I HEns3-
MEHHO yKOpadMBaITCSA C BO3PACTOM U Jiesie-
HUEeM KIeToK [1].

O6 acconyaunm JIMHBI TeIOMep C CepHey-
Ho-cocyaucteimu 3abonesanusimu (CC3) coob-
I1aJI0Ch B Pa3/IMYHBIX IPOBEAEHHBIX KIMHUYe-
CKUX MCCIIefloBaumaX [2-5]. Bonee BbICOKMIT OT-
HocuTenbHbIN puck passutus Al VIBC, a Takske
I[epeOpOBaCKy/IAPHBIX 3a007IeBaHMIT HabMIOfa -
Cs1 y MaIlMEHTOB C KOPOTKOM IIMHONM TeloMep
JIEIKOLITOB.

OCHOBHBIMU ITyCKOBBIMU MeXaHU3MaMM Ia-
TOJIOTUYECKMX IIPOL[ECCOB, CBSI3AHHBIX C MI3MEHe-
HUeM (QpyHKIIVIOHVPOBAHUSA TEIOMEp, SIBJISIOTCA
OKVC/IUTE/IBHBII CTPecC ¥ XpOHNYECKOe BOCIIA-
JeHyue. AKTMBALUsl peHVH-aHIMOTEH3VH-AIbI0-
creponoBoit cucreMsl (PAAC) criocobeTByeT 110-
BBILIEHNIO 00pa3oBaHyisi CBOOOIHBIX PAMKATIOB,
[POBOCHATUTENbHBIX (AKTOPOB, CHIKEHIUIO
AQHTMOKCYU/JAHTHOI 3allMThl, MHAYKIMNU aIOIM-
TO3a, aTeporeHesa u ¢pubposa [6]. Bsaumocss3p
Mex1y komnoHenTamu PAAC u fnmHoi Teno-
Mep JIeMIKOLIMTOB BIIepBble Obl/Ia IIOATBEPIK/eHa
B Hony/IAnuoHHOM OpaMUHIeMCKOM MCCTIefo-
BaHNY — HOBBIIIEHHBIl YPOBEHb PeHUHA II/Ia3-
MBI KPOBU ObII CBsI3aH C MEHbIIIEN [AINHOI Te-
nomep [7]. B uccnemoBanum Benetos A. u coaBT.
OblTa IIOKa3aHa 0OpaTHas 3aBUCUMOCTD MEXIY
Cofiep>KaHNeM ajIbJOCTePOHA 1 I/IMHOTL TeTIoMep
JIeIKOLUTOB Y MY>XXYMH C HOPMaJIbHBIM apTe-
puanbubiM fasineHveM (AJl) u ¢ AT [8]. MexuH-
OVBMJIya/ibHblE pasnuuns no BnuAaHuo PAAC
Ha M3MEHEHMEe U TEeMIIbI YKOPOYEHMS JI/IMHBI
tenioMep 1o MHeHM10 Nilsson P. MoxxHO 06bsic-
HUTb 0COOEHHOCTAMY HOMMMOpP(]U3Ma reHOB, KO-

AUPYIOLIX OCHOBHBIE €e KOMIIOHEHTH!I [9]. B k-
HUKO-TeHeTn4ecKoM rccnenoBanuy Fyhrquist F.
U COABT. OBUIN MOTYYeHBI JAaHHbIE, YTO [/IMHA
TenoMep cBsizaHa ¢ I/D monumopdusMom rena
aHTMOTEH3MHIIpeBpalaoero GpepMeHTa y ma-
unenTos ¢ AL, u npu HocnTenbcTBe DD reno-
TUIIA yBe/IM4YMBajIach B3aMMOCBA3Db I/IMHBI Te-
JIOMep C IOBBIIIEHNEM CepPHeYHO-COCYAUCTOrO
pucka [10]. B HacTos1ee BpeMs IPOUCXOTUT
HaKOIIEHME JAHHBIX O POJIM IeHeTUYEeCKN Jie-
TepMIMHUpOBaHHO akTuBHOCTN PAAC B n3me-
HEeHUM JITVHBI TeJIOMep U UCC/IeoBaHNA, IOCBA-
IIeHHble M3y4YeHNIO JaHHOTO BOIIPOCA, HEMHO-
TOYMC/IEHHBI.

ITenpr0 HACTOAIETO MCCIEIOBAHMA ABJIA-
TIOCh OIIpefie/IEHNEe B3aMOCBA3Y T€HETUYECKOTO
nonumop¢usma u komrnoneHTos PAAC ¢ oTHoO-
CUTEIbHO IJITHOV TeTOMEP JIEMKOLWTOB y JINI]
C HOPMaJIbHBIM MM ONTUManbHBIM AJl.

MaTtepuan n metopgbl

KimHuKo-renernaeckoe o6cmemoBanmue Obl-
JI0 IPOBEJEHO Y 48 4eNoBeK ¢ HOPMAJIbHBIM WIN
onTNMaIbHBIM ypoBHeM A]l (<129/84 MM pr.cT.).
VccnenoBaHue POBOAMIOCH MOCTIE OZOOpeH s
Komurera no atuke PecrrybnmkaHckoro Hayd-
HO-IIpaKTu4yeckoro ueHtpa «Kapamomormsa»
U TIO/Ty4eH st JOOPOBOIBHOTO MHPOPMUPOBAH-
HOTO cornacus ydyacTHuKoB. ITo pesynbraram
00C/IeIoBaHMsI ¥ C YUETOM JaHHBIX BBIMCKY Me-
AMIMHCKMX KapT aMOY/IaTOPHBIX OOIBHBIX OblIa
chopmupoBaHa uccrenyemas rpymma. Kpure-
pUAMY UCKIIOUeHNA ABMAMUCh Al, caxapHbIi
nnabet, oxxupenne III crenenn, XxpoHudeckue
n octpole popmbl VIBC, ocTpast peBMaTndecKas
JIMXOpajKa U XpOHUYeCKas peBMaTudeckas 60-
7Ie3Hb CepAlla, OCTpble pecIMpaTOpHbIe BUPYC-
Hble MH(QEKINY M OCTPble BOCIA/NTUTETbHbIE
3aboneBaHus, nudPysHbie 60MIE3HN COEUHN-
Te/IbHON TKaHU, XpOHMYecKasA 00CTPyKTUBHAA
0071e3HB JIETKVX, TUPEOTOKCUIECKIII Y3I0BOII 300.

[TpoBopmcs KIMHNYECKNIT OCMOTP C M3Me-
penyeM oducHoro AJl, BBIIOTHANUCD 31eKTPO-
Kappuorpaduist v 61oXnMITIecKoe NCCTIefoBaHe
KPOBI Ha COfiep>KaHMe ITII0KO3bl, KpeaTUHMHa,
obugero xonecrepruna (OXC), mMIonpoTenHOB
HusKol mnotHocty (JITTHIT), nunonporenHos
BbicOKOi moTHOocTu (JIIIBII), Tpurnuuepmn-
noB (TT). Odpucnoe AJl usmepsyIoch OFHOBpe-
MEHHO Ha 00eyX pyKaX TPeXKpaTHO B aBTOMa-
TUYECKOM PEXMME C MHTEPBaaMi B 1 MUHYTY
C ICIIO/Ib30BaHMEM CTAaHJAPTHBIX Pa3MepOB
MaH>XeT, COOTBETCTBYIOIINX OKPYXXHOCTH IIjIe-
4a (roHoMeTp WatchBP Office, IlIBeitapus).
Omnpepenenne copep>xaHns anbJOCTePOHa, pe-
HMHA ¥ aHTMoTeH3uHa Il B chIBOpOTKe KpOBU
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level of angiotensin Il was increased (r = 0.65; p = 0.01and r=0.59; p =0.02,

Conclusions. In individuals with normal or optimal blood pressure a neg-
ative correlation between angiotensin Il in the blood and the relative leukocyte
TL was revealed. The polymorphism of M235T of the AGT gene and G83A of the
REN gene may have a more significant effect on the relative leukocyte TL due to
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Tabnuua 1. HomeHknatypa uccneiyembix OKYCOB, NOC/e0BaTeNbHOCTb NpaiiMepos
1 pa3mepbl aMnAnQULMpYeMbIX GparmeHToB

MocnepoBaTenbHOCTM NPaiMepoB, Annenu, gnuHa

Ten SNP
pecTpuKTasa ¢parmeHToB, (N.H)
ACE rs4646994  F: CCCTGCAGGTGTCTGCAGCATGT 1597
Alul/D R: GGATGGCTCTCCCCGCCTTGTCTC D319
AGT rs699 F:GATGCGCACAAGGTCCTG M 303
Met235Thr  R:CAGGGTGCTGTCCACACTGGCTCGC T 266
SfaNI
REN rs2368564  F: TGAGGTTCGAGTCGGCCCCCT G 250
G83A R: TGCCCAAACATGGCCACACAT-3’ A 171479
Mbol
CYP11B2 rs1799998  F:GAGGAGGAGACCCCATGTGAC C203+138+126+71
C-344T R:CCTCCACCCTGTTCAGCCC T 27441384126
Haelll
AGTR1 rs5186 F:GAGGTTGAGTGACATGTTCGAAAC A 253
1166A/C R:CGTCATCTGTCTAATGCAAAATGT C155+98

Ddel

Table 1. Nomenclature of studied loci, primer sequences and sizes of amplified fragments

Alleles, Fragment

Gene SNP Primer Sequences, Restrictase
Length, (bp)
ACE rs4646994 F: CCCTGCAGGTGTCTGCAGCATGT 1597
Alul/D R: GGATGGCTCTCCCCGCCTTGTCTC D319
AGT rs699 F:GATGCGCACAAGGTCCTG M 303
Met235Thr R:CAGGGTGCTGTCCACACTGGCTCGC T 266
SfaNI
REN rs2368564 F: TGAGGTTCGAGTCGGCCCCCT G250
G83A R: TGCCCAAACATGGCCACACAT-3’ A 171479
Mbol
CYP11B2 rs1799998 F:GAGGAGGAGACCCCATGTGAC C203+138+126+71
C-3441 R:CCTCCACCCTGTTCAGCCC T 274+138+126
Haelll
AGTR1 rs5186 F:GAGGTTGAGTGACATGTTCGAAAC A 253
1166A/C  R:CGTCATCTGTCTAATGCAAAATGT C155+98

Ddel

Tabnuua 2. HykneotuHble nocae0BaTeNbHOCTH NpaiiMepoB
[ANA ONpejeneHuns OTHOCUTENbHOI A1IAHbI TENOMep

HykneoTuaHasa nocneaoBaTenbHOCTb Npaiimepa
elg 5'- ACACTAAGGTTTGGGTTTGGGTTTGGGTTTGGGTTAGTGT -3’

elc 5 -TGTTAGGTATCCCTATCCCTATCCCTATCCCTATCCCTAACA-5'
Ibu 5'- CGGCGGCGGGCGGCGCGGGCTGGGCGGAAATGCTGCACAGAATCCTTG -3’
Ibd 3’- GCCCGGCCCGCCGCGCCCGTCCCGCCGGAAAAGCATGGTCGCCTGTT-3"

Table 2. Nucleotide primer sequences for determining relative telomere lengths

Primer Sequence
elg 5- ACACTAAGGTTTGGGTTTGGGTTTGGGTTTGGGTTAGTGT -3’
elc 5-TGTTAGGTATCCCTATCCCTATCCCTATCCCTATCCCTAACA-5'
Ibu 5- CGGCGGCGGGCGGCGCGGGCTGGGCGGAAATGCTGCACAGAATCCTTG -3’
Ibd 3’- GCCCGGCCCGCCGCGCCCGTCCCGCCGGAAAAGCATGGTCGCCTGTT-3'
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IPOBOAUIOCH UMMYHO(EPMEHTHBIM METOIOM.
Ornpepenanu cofiep>kaHue aIbAOCTEPOHA 1 PEHU-
Ha C IIOMOIIbI0 HAOOPOB /11 UMMYHO(pEPMeHT-
Horo aHanu3a Demeditec Diagnostics GmbH
(Tepmanmsi), anrnorensuna II - Biorbyt (CIIIA,
IIpefjHa3HAYeH IS MCCIeJOBaTe/IbCKIX LieIel).
VisMepeHMe NONTy4eHHBIX Pe3y/IbTATOB C UX aB-
TOMATIYECKOI 00pabOTKOI IIPOBOAVIOCH HA MIUK-
pornanieTHoM pupgepe Sunrise (Tecan, IIIBeit-
tapusi). HopmasibHble 3HaueH1s B BEPTUKATbHOM
TIOJIOXKEHWM JI7IA albJOCTEPOHA cocTaBuu 13,37-

233,55 nr/min (2,5 — 97,5 IPOLeHTHU/IB), /ISl PEeHU-
Ha — 7,54-42,3 rir/mt (5 — 95 IpOLIEHTIIIB).
Martepuanom J[jisi TEHETUYECKOTO MCCITe-
OOBaHUA ABJIANACH II€/IbHAA BEHO3HAA KpOBb
B oObeMe 8-9 MJ1, 3a60p KOTOPOIT IIPON3BOAY-
M B IPOOMPKM C KOHCEPBAHTOM, COleP KAIIM
pactsop OATA (pH = 8,0). THK BrIgensamm
METOJIOM O9KCTPaKLUUM C IOMOIbI0 Habopa
NucleoSpin°Blood (MACHEREYNAGEL, T'ep-
MaHMSI), COIIACHO IIPWJIaraeéMOMY IIPOTOKOIY.
Omnpepenenne kouyentpanuu JHK n uncrorst
npenaparoB JJHK ycranaBauBamu ¢ uCHosb-
30BaHUeM crnekTpodoromerpa Agilent 8453
U OIIeHVBAJU M3 COOTHOIIEHUS MOT/IOMeHNUS
260 HM / 280 M. [IpoBoxusIcs aHA/IN3 TIOIUMOP-
¢usma renoB PAAC — M235T rena aHTHOTEH-
suHoreHa (AGT), I/D reHa aHrMOTeH3UH-TIpe-
Bparasoiero dpepmenra (ACE), A1166C rena pe-
tentopos 1-ro tumna k anrnorensuny I (AGTRI),
C(-344)T rena anppocreporcunrassl (CYPI1B2),
G83A rena peanna (REN). enornnmpoBaHne
0 M3y4aeMbIM IIOIMMOP(QHBIM I0KyCaM Mpo-
BOZIV/IM METOJIOM ITOJIMMEPA3HON LIEITHOM peak-
LM C aHA/IM30M HOIMMOP(U3MA JIINH PeCcTpPUK-
LIVIOHHBIX (PParMEHTOB aJljIe/Ib-ClIelIpUIHbIMM
IpaliMepaMi, CMHTe3UpoBaHHbIMH «[IpaitMTex»
(Bemapycs) (Tabm. 1).
Peax1iio aMIuguKary reHoB IpPOBORMIN
Ha npu6ope AGILENT SureSycler 8800, USA. TTo-
NydeHHbIe (PparMeHTHI Pasfie/siIn B JBYXIIPO-
I[EHTHOM arapo3HOM TeJie M UAeHTUPUIIVPOBa-
IV C TIOMOIIIBIO TeJIb-TOKYMEHTUPYIOLIEN CUCTe-
bl ChemiDoc™ MP System (BIO-RAD, CIIIA).
Jlns1 onpeneneHs OTHOCUTEILHO JITVHBI
tenoMep nerikouuntos (JJTJI) ncmonp3osanach
renomuast [TIHK o6pasija nepudepudeckoit Kpo-
BI 00OCTIEYEeMBIX JIUI] METOLOM MOHOXPOMHOII
mynbTunnekcHoit ITIP. Peaknimonnas cMecs co-
nepxana: 20 ar JHK, 10 mx cmecn SIBR Green,
o 1 M1 nparimepos telg, telc, albu, albd (xon-
mertpanyst 900 HM kaxxoro) (rabm. 2).
ITony4eHHYI0 CMeCh ZOBOAMIN O 00beMa
25 MKJI IeOHM3MPOBaHHOI Bomoil. O6pasipl cMe-
HIMBAJINCD, LeHTPpUPYTrupoBaauch. Peakinon-
HYIO CMeCh flajiee TIOMeIaau B TePMOIMKJIep
CFX96 «Bio-Rad, CIIIA» myst mposeenus [TITP.
PeaxumoHHas cMech AjIs KaKoro obpasia co-
Ieprkasa Kak mpaiimepsl s tenomepHoit JHK,
TaK 1 IpajiMepsl A1 reHa anboymuHa. Temmepa-
Typa rnOpuausay IpaiiMepoB K TeIOMEPHBIM
noBTopaM cocrasisna 74 °C, a remneparypa ru-
6puausauy npaiMepoB K aIbOYyMIUHY COCTaB-
nana 84 °C. AnbOyMMH CIy>KMJI BHYTPEeHHUM
KOHTPOJIeM, OTHOCUTEIbHO KOTOPOTO OIlpefe-
JISUIM JJIMHY TeJIOMEPHOTO IMOBTOPa. B kauecTBe
HEraTMBHOTO KOHTPOJIS MCIO/Ib30BAIACh peak-
LMOHHAsA cMech, He coiepkamasa JHK, c nBy-
M3 ITapaMIU IIPaiiMepoB, a TAKXKe peaKLMOHHAS
CMech, cofiepKalllast TObKO cIenuduiecKme
HpaiiMepsl fi/is1 reHa anbOoyMuHa. [I71st Kaxoro
o6pasIia Jenaaoch TpU HOBTOPHOCTHU TeTIOMep-
HOII peaKLV¥ U TPU MOBTOPHOCTY KOHTPOJb-
HoUl peakyuu. s pasBefileHNIT CTaHAAPTHBIX
00pasIoB CTpONUIN KanmnbpoBOYHbIE KPUBBIE.
KprBble HakonIeHN A IPOAYKTA, TOTyYeHHbIe
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B npouecce ITIIP B peanbHOM BpemeHu, 6ty | Tabauua 4. PacnpefieneHie u3yyaemblx reHOTUNOB
TOJIBEPTHYThI MaTeMaTuyeckolt ob6paborke. Pac- | uanneneit nonumopdusma reos PAACy Ly ¢ HopmanbHbIM
geT mpousBopnics no gopmysne T/S, rae T — KO- | unu onTuManbHbIM apTepranbHbiM AaBneHnem
JINYECTBO B HT TEJIOMEP, a S — KOIMYECTBO B HT
Monumopédusmbl  FeHoTUNbI, MauynenTol, 9
anpbymuHa. EnvHNMIIa M3MepeHus — yC/IOBHBIE reron annenu . KonuuecTso (%) P
emuHuupl (yor.en.). ACE (/D) I 11229 076 051
CraructiyecKuil aHannu3 IMPOBOJIICS C IpH- D 27 (56,3)
MeHeHyeM nakera rporpamm «STATISTICA 8.0». DD 10 (20,8)
ITpoBepka HOpMaIbHOCTY pacIpeleneHns Mpo- | 49 (51,0)
BOAMMACH C ucronb3oBanneM W-kputepus lla- D 47 (49,0)
npo-Ymika. CTaTucTU4YecKuil aHanmus KHIde- AGT (M235T) MM 17 (35,4) 016 0,58
CKMX XapaKTepUCTUK 00C/IefyeMbIX IPefCcTaB- MT 22 (45,8)
JIeH B BUJie CpelHNX 3HadeHUil X U CpeJHero 1T 9(18,8)
KBaJJpaTUYHOrO (CTAHJaPTHOT0) OTK/IOHEHUs M 56 (58,3)
SD - X £ SD. Ilpn pacnpeneneHunu Kommde- T 40 (41,7)
CTBEHHDBIX TAHHDBIX, OTAINYIHBIX OT HOPMaJIbHO- AGTRIT (A1166C) AA 23 (47,9) 0,07 0,70
IO, pe3y/IbTaThl BBIYUCIIAINCD C ONIpefie/IeHIeM AC 21 (43,8)
Menyansl 1 25-75 npouentueit — Me (25 %-75 %), cc 4(8,3)
IJIs1 CPAaBHUTE/IBHOIO aHA/IN3a MCIIO/Ib30BaICA A 67 (69,8)
Kputepuit Manna-Yutuu. Pesynbrarsl, npes- C 29(30,2)
CTaBJIEHHbIE B BUJI€ Ka4€CTBEHHBIX IIPM3HAKOB, CYP11B2 cC 9(18,8) 0,80 0,47
CPaBHUBAINCh C MCIIONIb30BAHNEM KPUTEPUA C(-344)T CT 27 (56,2)
xu-kBagpar [TupcoHna (x*), Ipu 0XMAaeMBIX TT 12 (25,0)
YacTOTAX OT 5 10 9 pacCUMTHIBAJICA X C TIOTIPaB- C 45 (46,9)
T 51 (53,1)
Tabnmua 3. KnuHKo-nabopatopHas xapakTepucTuKa REN (G83A) GG 28(58,3) 0,04 076
CHOPMaJIbHbIM U ONTUMANbHbIM apTepuanbHbIM aBNeHNEM i: 1; ((2’5?’3)
MNMokasarenb lpynna
Al cnctonuyeckoe, Mm. pT. CT. 118,18 £ 12,34 i ;g gig;
Al anactonuyeckoe, MM. pT. CT. 74,87 + 7,47
::;:)%T: Bc f,‘?,ﬂfwblx coxpattieriit 69,07 £9,45 Table 4. Distribution of the studied genotypes and alleles
WHpeKc Macchi Tena, Kr/m? 26,26 + 5,03 of gene RAAS polymorphism in patients with normal
06Nl XONECTEPUH, MMOSTb/N 5,61 + 1,07 and optimal blood pressure
JINHN, mmonb/n SionERil02 Gene Poly- Genotype/ Number of a
JINBM, mmonb/n 1,44£0,37 morphism Allele Patients, (%) X P
Tpurnuuepugbl, MMonb/n 1,24 +0,49 ACE (/D) Il 11 (22.9) 0.76 0.51
[noKko3a BEHO3HOWM KPOBW, MMONb/N 545+0,63 ID 27 (56.3)
KpeaTnHWH, MKMonb/n 75,27 £ 10,22 DD 10 (20.8)
OTHOCUTeNbHaA AINHA Tenome
NeikouunTos', yc;'cll.e,q. P 0.95(0,81-1,00) I 49 (51.0)
AnbfocTepoH!, nr/mn 74,3 (50,9-94,1) D 47 (49.0)
PeHuH', nr/mn 15,0 (5,6-19,5) AGT MM 17 (35.4) 0.16 0.58
AHrvoteHswH II', nr/mn 52,6 (22,0-104,8) (M235T) MT 22 (45.8)
MpumeyaHna:'— naHHble npeactasnexbl Me (25 %-75 %). T 9(18.8)
M 56 (58.3)
Table 3. Clinical and laboratory assessment of patients T 40 (41.7)
with normal and optimal blood pressure AGTRI1 AA 23 (47.9) 007 070
Variable Group (A1166C) AC 21 (43.8)
Systolic BP, mm Hg 118.18 + 12.34 cc 4(8.3)
Diastolic BP, mm Hg 74.87 + 7.47 A 67 (69.8)
Heart rate, beats per min. 69.07 +9.45 C 29 (30.2)
Body mass index, kg/m? 26.26 +5.03 CYP11B2 cC 9(18.8) 0.80 047
Total cholesterol, mmol/I 5.61+1.07 C(-344)T CT 27 (56.2)
LDL, mmol/I 3.68+£0.92 T 12 (25.0)
HDL, mmol/I 144 +0.37 € 45 (46.9)
Triglycerides, mmol/I 1.24 + 0.49 T 51 (53.1)
Glucose, mmol/I 5.45+0.63
Creatinine, umol/L 75.27 £10.22 REN (G83A) GG 28(58.3) 0.04 0.76
Relative leukocyte telomere length', cu  0.95 (0.81-1.00) GA 17 35.4)
Aldosteron', pg/ml 74.3 (50.9-94.1) AA 3(6.3)
Renin', pg/ml 15.0 (5.6-19.5) G 73 (76.0)
Angiotensin II', pg/ml 52.6 (22.0-104.8) A 23 (24.0)
Note: '~ dataare presented as median (25%-75% IQR). N o te:)2 —Pearson’s chi-square test, p — significance level.
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. DyHAameHTanbHble NccneaoBaHua
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PucyHok 1. KoppenaumoHHaa B3auMOoCBA3b OTHOCUTENIbHON ANUHBI NEAKOLUTOB
CaHrnoTeH3nHom Il C HopmanbHbIM UAN ONTUMANbHBIM apTepUaNbHbIM JaBNeHUeM

Figure 1. Correlation of relative TL with angiotensin Il in normal and optimal BP
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PucyHok 2. KoppenAwyoHHas B3auMoCBA3b 0THOCUTENbHOI AINHDI TeNOMep NeliKoLnToB
CaHrMOTEH3UHOM || B 33BIUCUMOCTY OT annenbHoro nonumopdusma M235T reqa AGT

Figure 2. Correlation of relative TL with angiotensin Il depending on M235T allele polymorphism
of AGT gene

Koit VeiiTca 1 MeHee 5 - JIBYCTOPOHHMII TOY-
Hblit kputepuit Pumiepa. CBA3b KONINYECTBEH-
HBIX IIEPEMEHHDBIX ONpeeNAnach ¢ IOMOLbIO
koa¢punmenta koppenanuy [Tupcona u koag-
¢unyenra paHrosoit Koppensayun CrnypmeHa.
J71s mpoBepKyU rUIOTE3 O PABEHCTBE UCIIO/b-
30BajicA t-kpurepuit CTbIOJIEHTa; CTaTUCTUIECKM
3HAYMMBIMU CUMTaIM pasmyans npu p < 0,05.

PesynbTatbl

Cpenuuit Bo3pacT o6cefyeMoil IPyIIIbI
cocraBui 48,5+10,2 net (26 MY>XKYMH U 22 YKeH-
myHel). O6Imas KIMHUKO-TabopaTopHast Xapak-
TepPUCTHKA T'PYIIILI IIpeJicTaBIeHa B TabL. 3.

I[To pesynpTaTaM reHeTMYECKOTO aHAJIN3A,
6bI/I0 MIOJTy4eHO, YTO paclpefiesieHlie TeHOTH-
noB nonumopdusma I/D rena ACE, M235T rena

902

AGT, A1166C rena AGTRI, G83A rena REN,
C(-344)T rena CYPIIB2 cooTBETCTBOBAJIO Te-
OpeTMYecKy 0>KIIaeMOMy paBHOBecuIo Xapu-
Baitu6epra (Ta6. 4).

B 06¢rnepyemoit rpyriiie MpOBOAMIICS aHATIN3
B3aJMIMOCBS3M U3y4aeMbIX KOMIIOHeHTOB PAAC
niepudepnaeckort Kpou ¢ oTHocuTensHo 11T
JIEVIKOIIUTOB B 0bcmenyeMoii rpymre. [lomydena
3HauMMas OTpuUIlaTe/IbHaA KOppelAlMOHHALd
3aBucuMocTb oTHocuTenbHou JJJIT ¢ comepka-
HUeM B KpoBu aHrunoreHsuHa II (r = -0,495; p =
0,003) B oTinune oT anbgocTepoHa (r = —0,046;
p =0,76) u peruna (r = -0,062; p = 0,68) (puc. 1).

JanbHermmii cpaBHUTEIbHBIN aHaMN3 B 00-
clefiyeMbIX MOAIPyNIax MaljieHTOB B 3aBUCHU-
MOCTU OT aJIJIEIBHOTO MONUMOpdu3Ma reHOB
PAAC npojieMOHCTPUPOBaJ, YTO IPU HOCU-
TenbcTBe MyTaHTHBIX T ammena AGT (M235T)
un A amtens REN (G83A) yBenmunumBanach B3au-
MOCBs3b oTHOcuTenbHOM JIJIT nmeitkonuTos
¢ yposHeM aHrnoTeHsnHa II (Puc. 2, 3).

IIpn cpaBrenunu ornocurenpvuoi IJIT B 3a-
BUCHMOCTY OT HOCUTE/IBCTBA ajljIefiell M3ydaeMbIX
nonMMMOpQHBIX TokycoB reHoB PAAC nocrosep-
HBIX OT/INYMII MEXJIY IPyNIIaMy He BBIABIICHO,
BMeCTe C TeM OTMedasiach HeKOTOopas TeH/J|eH-
uus B oTHoUeHuu nonumopdusma A1166C
reda AGTRI (ta6m. 5).

O6cyxpeHue

B Hacrosiiem ncciefoBanny OblIa BbISIBIIE-
Ha accolMaTMBHAs B3aMIMOCBA3b YKOPOUYEHUA
otHocutenbHou JIJIT ¢ moBpllIeHeM YPOBHA
aHrroTteHsuHa Il y mui ¢ HopMaabHBIM U/ OII-
tumManabHbiM A]l. Ilpu aHanuse nonumopdusma
ocHOBHBIX reHOB PAAC 6b110 IOy 4eHO, 4TO
HOCUTEe/IbCTBO MYTaHTHBIX T asnnens rena AGT
(M235T) u A annens resa REN (G83A) moxxer
OKaspIBaTh O0JIee 3HAUMMOe BIMsHUE HAa OTHO-
cutenpuyo [IJIT neitlkonuToB HOCpeACcTBOM I10-
BBIIIEHN A YPOBHA aHTMoTeH3nHa I1.

[Tonumopdusm M235T rena AGT moxer
BIMATD Ha yBeJIMYEHNUE COfleP>KaHMA AaHTMOTEeH-
3MHOreHa 1 aHrmorensuHa Il B mrasme Kposu.
ITo maHHBIM pAfa MCCIEOBAHUI 1 IPOBEJIEHHO-
TO B Ja/IbHETIIIIEM MeTa-aHan3a ObIIo TOKa3aHo,
YTO KOHI[eHTpalys aHTMOTeH3HOTeHa B II/Ta3Me
KPOBY BO3PACTajia y MALMEHTOB IIPY MyTaHTHOM
rerorute 1T B cpaBuenuy ¢ MM renotunom [11,
12]. TTonnmopdusm rena REN oka3bIBaeT BIVA-
HJI€ HAa AKTUBAL IO €ro TpaHCKpI/IHIU/II/[, qTo
B CBOIO OYepe/ib IPUBOIUT K YBE/IMYEHNIO KOH-
LIeHTPALMY peHIHA B IIJITa3MEHHOI 1 TKaHeBO!
PAAC [13]. PeHyH 1 aHIMOTEH3MHOIEH SB/ISIOT-
CA TJIaBHBIMM KOMIIOHEHTaMM peHUH-aHIUO-
TeH3MH—-aJ/IbJOCTEPOHOBOTO KacKajja — PeHNH
paclierisieT aHTMOTEH3MHOTeH, obpasys aH-
TMOTEH3MH I, KOTOpbIil NOf BIMSAHUEM aHTUO-
TeH3MHIpeBpamaniiero ¢gepmeHta npeobpa-
3yerca B aHrmoreHsuH II. OcHoBHOe marore-
HeTMYeCKOe BIVAHVE Ha OPTAHBI I TKAHN IPU
nopplmeHun aktTupHocT PAAC npoucxogut
IIOCPeCTBOM TOpPMOHA aHruoreHsuHa I, koro-
PBIIT OKa3bIBaeT BA30KOHCTPUKTOPHBIN 3¢ deKT,
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yBe/IMYMBaeT BBIPAaOOTKY a/bJOCTEPOHA, Jiell-
CTBYeT KaK POCTOBON (pakTOp M MHAYLMPYeT
IPOBOCHANNTEIbHbIe MEAUATOPBI (MHTepel-
KUH-1, MHTepneiikuH-6, nuTepneiikuy-17, MCP-1,
¢akTop Hekposa omyxonu o). Heremogunamuye-
ckre 3¢ deKThl aHrnoTeHsnHa II 3axmoyarorca
TaK>Xe B CTUMY/IALNUN BBIPAOOTKIM aKTMBHBIX
¢dbopM Kucmopozia, KOTOpble BBI3BIBAIOT JUCHYHK-
LU0 MUTOXOHJPUIL M KIIETOUYHOE MOBPEXIeHNe
[14]. [TocpencTBOM CTUMYIAILUY PELIeIITOPOB
1 Tuna anruoreHsud Il akTuBnpyer pepment
NADPH-okcnpasy — OCHOBHOJ MCTOYHMK CBO-
6O HBIX PAINKAJIOB, TEM CAMBIM CIIOCOOCTBYSA
PasBUTHUIO OKMCIAUTENBHOIO cTpecca. Takum
00pa3soM, OKMC/INTENbHbI CTPecC M XpOHMYe-
CKOe BOCIIajleHe, KOTOpble BO3SHUKAIOT IIPK aK-
tuBauyy PAAC, MoryT urpaTb 3Ha4MMYIO PO/Ib
B IIaTOTeHe3e K/IeTOYHOIO CTapeHu:, YCKOpssA
passutiie CC3 1 BO3pacTHBIX M3MeHeHuI. Tem
He MeHee, usydeHue BnuAHuA PAAC Ha mapke-
PbI KJIETOYHOTO CTapeHM s ¥ PYHKIIVIO TelloMep
HY>XXJaeTcsi B MPOBefieHnN fanbHenmnx ¢yH-
OAMEHTAIbHBIX I KIMHMYECKNUX I/ICCHe,[IOBaHI/H‘/)I.
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Pucyok 3. KoppenauuoHHas B3auMocBA3b 0THOCUTENbHOI ANMHbI TeoMep NeliKoLMUToB
CaHrnoTeH3nHoM |l B 3aBuCMMoCTY 0T annenbHoro nonumopdusma G83A reqa REN

Figure 3. Correlation of relative TL with angiotensin Il depending on G83A allele
polymorphism of REN gene

Monumopdusmbi A OTHOoCUTeNbHasA ANNHA Gene Relative telomere Table 5.
reHoB anenn Tenomep lefiKouuToB', ycn.en P I hi Alleles 1 h' P Relati
, polymorphism ength’, cu elative telomere
ACE(I/D) [ 0,97 (0,83-1,0) 0,190 ACE (1/D) [ 0.97 (0.83-1.0) 0.190 length depending
D 0,92 (0,82-1,0) D 0.92 (0.82-1.0) on RAAS gene
AGT (M235T) M 0,97 (0,92-1,0) 0,164 AGT (M235T) M 0.97 (0.92-1.0) 0.164 polymorphism
T 0,92 (0,77-1,0) T 0.92 (0.77-1.0) in patients with
AGTR1 (A1166C) A 0,97 (0,91-1,0) 0,087 AGTRT1 (A1166C) A 0.97 (0.91-1.0) 0.087 P  and optimal BP
c 0,89(0,73-1,0) C  089(0.73-1.0) normat and optima
CYP11B2C(-344)T C 0,95 (0,96-1,0) 0,579 CYP11B2 C(-344)T C 0.95 (0.96-1.0) 0.579 Tabnuua 5
I 09608210 T 056(0821.0 OTHOCUTENbHaA ATMHA
REN (G83A) G 0,95 (0,89-1,0) 0,238 REN (G83A) G 0.95 (0.89-1.0) 0.238 A
A 0,92 (0,79-1,0) A 0.92 (0.79-1.0) TenomMep B 3aBUCUMOCTH
oT nonnumopdn3ma
Mpumeyarna’ —pankvie npeacrasnetbl ME (25 %-75 %). Note:"— data are presented as median (25%-75% IQR). [eHOB PAA??I)HVIL[
B PasBUTUM KJIETOYHOTO CTapeHus eie 1o K- ¢ HOPMalbHbIM
3akniouenne HMYECKMX TIPOSIB/IEHNIT BO3PACT-3aBUCUMBIX 3a- WM ONTUMAnbHbIM
B Hac’ro;{mef}[ pa60Te BBISBJIEHA accolua- 6oeBaHMI CepHC‘IHO-COCyHMCTOﬁ CHCTEMBI. apTepUaNbHLIM
JaBJEHNEM

TUBHAA B3aMMOCBA3b aHrnoTeH3nHa I1 ¢ pamHon
TEIOMEP JIEMKOLMTOB y JIUL, C HOPMa/IbHbIM U/IN
ontumanbueiM AJl n orcyrcreuem CC3, 4dro
MOXXET CBUAETENbCTBOBATh 00 yyacTyy PAAC
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