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Heab. U3yanth B3amMOCBSI3b MEXKIY BHIPaKCHHOCTHIO PEMOSTIPOBAHUS ceplla U JieTouHoi aptepun (JIA)
o JaHHBIM sxoKapauorpadmu (DxoKI) u ypoBHeM HaTpuitypermueckmx IrentumoB (HVII), aktupammeit
pPeHUH-aHTHOTeH3WH-aabaocTepoHoBolt cucteMbl (PAAC) y 6onpHbIX erounoii runieprersueit (JII') pasmma-
HOW 5TUOJIOTHH.

Marepnan u meToasl. B nccinemoBanne 6pumn BKIo9eHH! 111 6oapHex JII, B T.4. 30 marmueHToB ¢ manonaTHdec-
koit JIT (UJIT); 16 — ¢ xponuueckoit Tpombosmbonueit JIA (TDJIA); 19 — ¢ cuctemuoit ckiepoyepmueii (CC);
15 — ¢ xponnueckoit obcTpykTuBHOU Ooyesnnio jerkux (XODBJI); 18 — ¢ BpoXIeHHBIME MTOPOKaMU cepira
(BIIC); 13 — ¢ pesunyanpuoit JIT' (PJIT), a takwe rpynma Koutposast — 21 mobposoen. OxoKI' mpoBonmnach
Ha pubope Vivid 7 (GE, CIIIA). V Bcex GonpHBIX onpenesiy B IazMe Kposu ypoBHE HVYII — Mo3srosoro
U TIpeNcepTHOT0, a TakkKe ypoBeHb aHrnoTeH3nHa 11 (AT II) m aktuBHOCTS pernHa 1wia3msl (APII).
Pesyasratel. BriasiieHo moctoBepHoe moBbimenne ypoBHsI HYII Bo Beex rpymmax GoabHBIX, Ho HaOOJbITIee
B rpymmax TOJIA um UJIIT AxktuBarua PAAC 6puta obHapyXKeHa BO Becex Tpymnmax 3a mckimodenneM XODBJI,
MakcuMasbHas B rpymie CC. Bo Bcex rpymnmax GoJIBHBIX OTMeUaIUCh paclupeHre MpaBBIX OTIACIIOB cepira
u ctBoja JIA, cuukenmne dpakrnuu Beibpoca (OB) mpasoro xkemymouka (I12K). Obpamtaer Ha ce6s1 BHIMaHTe
HamboJbIast cTeleHsb pemopenuposanms cepana B rpynnax WL, BIIC u TOJIA, nanmenbimas y GoabHBIX
CC u XObBJI, uro cootBercTBYeT ypoBHI0 CIJIA 1 ©B ILK.

3akmovenne. [lpormeccrl peMomenpoBannsa cepiarna OBLIIN BBISIBJICHBI Bo Beex rpymmax OGoapHbX JII, omma-
ko Haubosree 3HagnMele Tipu WII, BIIC u TOJIA. Ilosrimenne HYII mmeno Mecto y Becex marmenTos c JIT,
"aubopmee B rpynmax TOJIA u WII Brssreno moctoBeproe noswimenre APII u AT 11 y 6ompaex WIIT,
TOJIA u CC, npu stom nipu CC axtuBanus PAAC Obita MakcHMaIbHOH.

KmouyeBble coBa: erouHas THIICPTCH3HA, PCMOACIMPOBAHUC, HanI/IIjIypeTI/I‘IeCKI/Ie IICIITUALI, aKTHUBaIlusda
peHI/IH—aHFI/IOTeH3I/IH—aJ'IBZ[OCTepOHOBOﬁ CHUCTCMEI.

Aim. To study the associations between heart and pulmonary artery (PA) remodeling severity, according to
echocardiography data, natriuretic peptide (NUP) levels, and renin-angiotensin-aldosterone system (RAAS)
activation among patients with pulmonary hypertension (PH) of various etiology.

Material and methods. The study involved 111 patients with PH, including 30 subjects with idiopathic PH (IPH),
16 with chronic PA thromboembolia (PATE), 19 with systemic scleroderma (SS), 15 with chronic obstructive
pulmonary disease (COPD), 18 with congenital heart disease (CHD), 13 with residual PH (RPH), as well as
21 healthy controls. In all participants, echocardiography, EchoCG (Vivid 7, GE, USA) and measurement of
plasma brain and atrial NUP, angiotensin II (AT II) and plasma renin activity (PRA) were performed.

©Kotekts aBropos, 2008
e-mail: gurieva@fromru.com

62 Kapouoeackynapuas mepanus u npogpusaxmura, 2008; 7(7)



10.A. Andpeesa,... Pemodeauposanue cepdua u JIA npu necounoii eunepmensuu: ponv PAAC u HYII...

Results. Significant increase in NUP levels was observed in all subgroups, especially in those with PATE and IPH.
RAAS activation was detected in all subgroups excluding those with COPD, being maximal in SS subgroup. In all
subgroups, dilatation of right heart chambers and PA trunk, as well as decrease in right ventricular (RV) ejection
fraction (EF), was observed. Heart remodeling severity was maximal in subjects with IPH, CHD, and PATE, and
minimal — in those with SS and COPD, which is consistent with PA systolic pressure and RVEF levels in respective

subgroups.

Conclusion. Heart remodeling was observed in all PH patients, being maximal in [PH, CHD, and PATE subgroups.
Elevated NUP level, registered in all PH subjects, was highest in PATE and IPH subgroups. Significantly increased
levels of PRA and AT II were observed in SS, IPH, and PATE individuals, with maximal RAAS activation among

SS patients.

Key words: Pulmonary hypertension, remodeling, natriuretic peptides, renin-angiotensin-aldosterone system

activation.

Jlerounasa runeprersust (JII) — tsokemoe 3aboe-
BaHHME, KOTOPOE XapaKTepU3yeTcs IPOTPeCcCUPYIONTNM
TIOBBIIEHUEM JIETOYHOTO COCYAMCTOTO COMPOTUBICHMUS
(JICC), mpuBomgImmM K pa3BATHIO IIPaBOXKEIYIOIKOBOM
cepmeunoii HemoctatouHoct (CH) um mpexmeBpeMeH-
Hoil rubennm manmeHTtoB. JmarHos JII ompemensiercsa
MpH CpedHeM OaBJeHHM B JerodHoil aprepuu (JIA) >
25 MM pT.cT. BIIOKOoe | > 30 MM PT.CT. pH HU3MISCKOU
Harpyske (OH) [1].

Ipu pazmraasx dopmax JIT' poct JICC u maBaeHMs
BJIA (JIJTA) npuBomut K rutiepTpodnn, a 3aTeM 1 JruIaTa-
MY TIPaBBIX OTASIOB cepaiia [2,3]. Ha HavabHEBIX sTamax
PpasBuUTHSI GOJIE3HN BOZHUKAIOT HAPYIIEHUST TUACTOIIIEC -
koii dyakmu (D) mpaporo xemryaouka (I12K) mo Tm-
Iy 3aMEJICHHOW pelakcalud, B JATbHEHUINEM o Mepe
nporpeccupoBadust auaaranuun 11K u pazButust muct-
podudeckux 1 GuUOPO3HLIX U3MEHEHUII €ro MHOKapa,
J® IK nmprobpetaeT npr3HAKN OTpaHIICHHS HAIIOTHE-
aust. MUsmenenne 1M neporo xkenymouka (JIXK) Bozanka-
€T Ha boJiee MO3THUX CTaIUIX OOe3HH, MPUOIN3UTEIBHO
BTO e BpeMsi, KOrJa IOSIBISIIOTCSI BBIPAXKEHHBIE PecT-
puktuBHbIe Hapymenns: dyakunu [T2K. Do npouncxogur
BCJICIICTBYE CABICHUS €10 THIEPTpOPUpOBAHHBIM U W -
sJarnpoBaHHbIM [1K npn Hammumm “mapamokcaabHOTo™
JBIKSHUST MEXOKeTyIoUKoBoi meperoponku (MZKIT).
Passutne npaBoxeaynoukoBoit CH apaMatimaHo yxymima-
€T TEHTPATBHYIO TEMOTMHAMUKY, TIPUBOS K CHIDKEHUIO
CepIeYHOTO BHIOpOCA W HApYIIEHWIO KPOBOCHAOXKESHMS
KH3HEHHO BaXKHBIX OpraHos [1,2].

Dxokapanorpadusa (OxoKI) kak “somoroit
cTaHAapT  HEWHBA3WBHOW JUATHOCTUKH TO3BOJSIET
HCKITIOYUTH BO3MOXKHBIE IPUIWHBI Bo3HUKHOBeHMS JII:
TIOPOKW MUTPATBHOTO KiIalaHa, BPOXICHHBIE TMOPOKU
cepana:; medexrer MKIT (JIMXKII) n mexmpencepmaaoi
neperopoaku (AMIIII), crenossr JIA, ocyIiecTBHTH
PAHHIOIO JUATHOCTHUKY 3a00JeBAHUS, ONEHUTh CTEIICHb
€€ BBIPAXXCHHOCTH, BBISIBUTh W3MEHEHWSI MMapaMeTpoB
cepmna [1,3].

K nacrosimemy BpeMeHM TOJIyYeHHI Ba MENTHAA,
KOTOpbIe BHIPAOATHIBAIOTCS MHUOKAPAOM: HPEACePIHBIN
W MO3TOoBOM HaTpuiiyperndeckue mentuasl (ITHII
u MHII). Dtn mentumpl SIBISTIOTCST KIIOYSBBIMU PETY-
JISITOpaMU COJIEBOTO TOME0CTa3a W 3KCKpeInr Bombl [4].
IIpu CH nosbimeHne ypoBHI HATPHNYPETHISCKIX METI-
tagoB (HVYII) B KpoBH cBA3aHO ¢ Meperpy3Koil 00beMOM

¥ YBeIIMYCHUEM HampsikeHUsT mMumoKapga. Ilockosbky
MHII cuHTe3MpYeTCS B OCHOBHOM B XKEJIYIOYKAX, OH SB-
JsIeTCsI 60Iee TTOKa3aTeTbHBIM MapKepOoM XeTyI0UKOBON
machyuakmmu, dem ITHIT [5]. IlpeamecTtBeHHHKaMu
HVII cayxar mporopmonsl — mpoMHII (proBNP)
u npolIHIT (proANP). TlockonbKy TepMWHATLHBIN
yaactok (NT) nmporopMoHa-npennrecTBeHHAKA ropas3mo
yCTOWYIMBee B KpOBOTOKe, YeM Monekyna HYTI, B xim-
HUYECKOU TPAaKTUKE W B WCCIENOBAaTeIbCKHUX padoTax
npennouyreHre otmaerca ompeneiacHnio NT-nmpoMHII
u NT-npollIHII. MHorne KIMHHYECKHE M SIHAISMHUO-
JIOTUYeCKNe WCCIASIOBAHUST TIOKA3AIN, YTO CHIDKEHUE
dyukmun JIZK conpoBoxkmaercsl yBEIUISHUEM YPOBHS
HVII B kpoBu, uro nmo3possiet paccMaTpuBath HYII kak
oroxummdeckne Mapkepbl CH [6—8]. Omnako 3aBucH-
MOCTh COCTOSTHUSI TIPaBBIX OTAEIOB CEpAlla OT YPOBHS
HVII y 6ompabX JIT' pasmmaHoil 3THOJIOTHH B HACTOSI-
Iee BpeMsi MaJlo U3ydeHa.

M3BecTHO, UTO B perysiiuu COCYAMCTOTO TOHYCA
BaXKHYIO POJIb TaKXKe UTpaeT PEeHNH-aHTHOTEH3MH-aITh-
mocreponoBasi cuctema (PAAC). Ecim mipu cucteMHOM
aprepuanbHoil TuneproHnn (Al) mMeeT MecTO aKTH-
Banust PAAC u gokasaHa poib ee adpdeKkTopa, aHTHO-
teHsuHa 11 (AT II) B cTpyKTYpHOM peMOASTHPOBAHUHA
aprepuii, To BaustHIe AT I Ha pervismmio cTpyKTyp-
HO-(PYHKIIMOHATPHBIX W3MEHEHUH JIETOYHBIX COCYIOB
n3ydeHa B MeHbINeH creneHu. JlaHHBIE O B3aMMOCBSI3U
akrnBanmu PAAC n pemonmemmpoBaHus cepama y 601b-
HBIX ¢ pasHbiMu dopmamu JIT' B HacTosiiee Bpems B m-
TepaType MaJIOUNCICHHBI,

Hempio HacTosmero MccaemIOBaHUS SIBUIOCH U3Y-
YeHIEe B3aMMOCBS3M MEXIY BBIPAXKEHHOCTBHIO PeMOIe-
JmpoBaHus ceparia v JIA mo marasM DxoKI' 11 ypoBHEM
HVII, akruBanmeii PAAC y 6onpHbx JII' pasmmrasoit
3TUOJIOTHUMN.

Marepuan U METOAbI

Beero B uccnemoBanve 6pum BKMoYeHB! 111 GoapHBIX
JIT" (tabmuma 1): 30 manmenTos ¢ mmuonatndeckott JII' (UJIT);
16 ¢ JII, cBsI3aHHOM ¢ XpOHUYECKOH TpoMGosmbouei
JIA (TOJIA); 19 6ompapx JII, accommmpoBaHHOM © CHCTEM-
"ol ckiepomepmuett (CC); 15 — JII'ma pone xpoHmgeckoi
obctpyktuBHOU Gonesau Jrerkux (XODBJI); 18 marmmenTos
¢ JIT" mpu BposkneHHBIX mopokax cepma ( BIIC): 10 — ¢ AMIIIIL,
4 — ¢ IMXII, 3 — c OTKpHITEIM apTepUabHBEIM IIPOTOKOM
(OAIl) m 1 — ¢ OTKPHITHIM TIOJHBIM TIEPBUYHBIM aTPHOBEH-
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TaGamuoa 1
Kinanmyeckas xapaktepructuKa 601bHbIX JIT
Tpymet nir THIIA CC XOBbJI BIIC PIIT I'K
(n=30) (n=16) (n=19) n=15) (n=18) (n=13) (n=21)
M+m M+m M+m M+m M+m M+m M+m
Bospact, ter  33,7+1,97 51,94+2,69%  51,1643,16™  67,33+2,473&* 46,0643,25"/  51,77+1,95°/*  39,29+2 82
CooTHomerme  9/21 6/10 1/18 10/5 4/14 211 11/10
M/X
Tlnmrensrocts  10,4641.4 416+0,57"  17,0844,65%  945+232$ 19,25+8,67$ 18,334428% -
3a00NeBaHYA,
TOIBL

Iprmeyanwe: *p<0,05 no cpauenuio ¢ T'K; * p<0,05 o cpaprenuio ¢ UIT; $ p<0,05 mo cpasuenuio ¢ THIIA; & p<0,05 1o cpasrenuio ¢ CC; /

p<0,05 o cpaprenuto ¢ XOBJL

TpuKysipHEIM KadajoM (BIIC); 13 6ompHEX pesmmyanbHoR
JIT" (PJIT) mocre koppekmmu JIMIII (n=11) u AIMXKII (n=2)
CITYCTSI B cpeiHeM 6—9 JIeT Moclie oTepalliy; IpyIiia KOHTPOJIS
(I'K), cocrosimast u3 21 3mopoBoro moOpoBoJIbIIA.

Hawunbonee monompre maruenTs! Bxomuan B rpymmy WU,
B To Bpemsi Kak y 6ospHBIX XODBJIJIT passuBanach moctoBep-
Ho B Oojtee cTapmieM Bo3pacte. B rpynme XODBJI otmeuanocs
06paTHOE COOTHONCHHE MYKUMHBI/KCHITUHBI, YeM B IPYTHUX
TPYIIIax, 9TO OOBACHSIETCS CBS3BIO MATOJIOTUN C KYpEHHUEM.
Ilo mmrenpHocTH 3abo0ileBaHU MUHUMAJIbHBIC 3HAUYCHUS
onpeneneHs B rpyrme TOJIA, aTo o0BsACHIETCS TATOTEHE30M
¥ COOTBETCTBeHHO cpokamu passutus JII'y maHHo# KaTero-
pun GOTHHEBIX.

JIJIs1 OTIeHKY TOJIepaHTHOCTH K (GU3NISCKNM HaTpy3KaM
(TOH) BceM GOJBHBIM IPOBOTHIH TECT 6-MHUHYTHOM XOABOBI
(6Mx) ¢ ompenesicHreM WHIeKca 1o bopry, oneHuBanu GbyH-
krroHaIbHEIN Kitace (PK) cormacHo xmaccudukarmmm BO3.
IIpu3nakyn HemocTaTOYHOCTH KpoBoobparieHus Y OOIHHBIX,
BKITIOUCHHBIX B UCCJISTOBaHIE, OTCYTCTBOBAJIH.

Beeum GonpHbIM TTpoBomMIach Tepanust 61okatopamu Ca-
KaHAJIOB JTUTHAPOIMPUINHOBOTO psifa, IPHU CKIOHHOCTH K
TaXUKapIud B KoMOWHanuu ¢ (-ampeHobrokaTopaMu, aubdo
nurrrazeMoM; marueHTs ¢ I n TOJIA npuanMam wenpsi-
Mble aHTHUKOATY/STHTEl YT HHU3KOMOJIEKYJSIPHBIC TelapHHEL
bomparmM CC u XODBJI HazHagamm Tepanuio MpeTHI30I0HOM
n OpOHXOJIUTUKAMU, cooTBercTBeHHo. [lpm comyrcTByromeit
umemudeckoit domesan cepmia (MbC) 6onpHbIM HazHaUA M
ACIIMPHH U CTATHHBL

Js DxoKI ncnonszosamu npubop Vivid 7 (GE, CITIA).
Ilo cTagmapTHO!T METONMKE OICHUBAJIUCH PasMephl Kamep
cepmra, muametrp JIA (D) uee BeTBel, ToamuHA 3amHeN
creaku (13C) JIK u tommuna mepemueit ctrerku (T1IC)
1K, nepemmesammmit pazmep (1I3P) 11K, tommmmaa MXKII
(TMIII), obwemsr mpaBoro u jeBoro mpencepmuit (06.1111
u 06.JI1I), KoHeUHO-TMaCTONISCKUN W KOHEUHO-CHACTOJIHU-
geckuit obvembl (KJ[O u KCO) xemymouxkoB, moKasaTenn
dpakum BeIOpoca (PB) kemymoukoB 1Mo MeTony CHMIICOHA.
Cucromueckoe mapnenue BJIA (CIIJIA) paccumteiBazoch

110 MOJAU(pUIMPOBAHHOMY ypaBHeHHI0 Beprymm: AP = 4V2,
rae AP — rpammenT naBieHusT gepe3 TpeXCTBOPUATHIH KilalaH;
V — cKOpoCTh TpUKYCIMAAIbHOM peryprutaruy B M/c. Ecmm
AP < 50 MM pr.cT, CIIJIA = AP + 5MMmpT.cr; ecmm AP <
85 mm pr.ct., CHJIA = AP + 10 MM pTet; ecm AP > 85 MM pT.
ct., CJIJIA= AP + 15 MM pT.CcT.

V Bcex GoNPHBIX OMpeNe/sUTd B IUIa3Me KPOBU YPOBHH
HVII — MHII (NT-proBNP) (Elexys, La Rosh) m ITHIT (NT-
proANP) (Biomedica), a Takxke s onieHKH cocTogauss PAAC
— ypoBeHb AT II (Peninsula lab. inc.) u aKTMBHOCTH peHHHA
mwia3mbl (APII) (RIA). O6pasmer BeHo3HOW KpOBH HAITHeH-
TOB ITOMEIMAIN B MPOOUPKHU ¢ STHICHINAMIHTETPAATIETATOM
(DHITA), n mocne TIeHTpUdYTUPOBAHUS TOIYUSHHYIO IIIa3My
HeMeJICHHO 3aMOpaXuBajId ¥ XpaHWIN IIpU TeMmIlepaTrype -
70°C o BHIIOTHEHUSI aHATIH30B.

CratncTinyeckasa o0padotka. 1lpu cratrcTrdeckoit obpa-
0OTKe Pe3yJIBTaToOB UCIIOJIL30BAJIM TIPOrpaMMEL: Statistica v.6.0,
StatSoft, Inc.; MedCalc; GraphPad InStat 3.0. Ilpumensm
HellapaMeTpHuecKue KpuTepud MaHHa- YuTHY U BUIKOKCOHA
JIISI cpaBHEeHMsI KJIIMHWYIECKUX IMoKazateneit, manaerx DxoKI
¥ TIapaMeTPoOB KPOBU Y HEOOJIBINMAX 110 YUCTICHHOCTH TPYIIIax
6ompuabx. octoBepusiMu cumtanu pasmmaust mpu p<0,05.
IIpounssommicst pacuer Korddunmentros CoupmMaHa ST KOp-
PeJAITMOHHOTO aHAJIN3a YKa3aHHBIX TapaMeTpoB.

Pe3yasTarsl

KinHngeckas XapaKTepHCTHKA TPYII OOTBHBIX
JIT otpaxkeHa B Tabumiie 2. MakcuMaldbHBIC Cpem-
HUE IIOKAa3aTeJd TecTa 6MX HMMEIH MECTO B IpVIIIe
PJII' u cocraBumu 429,27+16,65 M, 4T0o JOCTOBEp-
HO OTIMYATIOCH JHUIb OT pesyarraToB Ipymmbel CC,
a MUHHMaJbHBIe NoKazaTeaun — Brpymnme XOBJI
365,0+£28,89 M. CpeagHue 3HAYeHHs HHIEK-
ca bopra 6bUM HaMOOJIBIIMMH B IpyIIIe OGOIBHBIX
CC —3,0£0,46. ®K B rpymnmax oKasalcs COIOCTaBUM,
b v manueHToB ¢ PJII' oH 6B 1O0CTOBEpHO MEHB-
e moKasaTeaeil ApYrux TPyII.

Tabauma 2
OneHka GpyHKIINOHATBHOI crioco6HOCTH 60MbHBIX JIT'
Tpymmet nir TOHIA CcC XObJI BIIC PIT
Mtm Mtm Mtm Mtm Mtm Mtm
Tect 6Mx, M 420,4433,96 391,5+26,09 372,8+17,72 365,028,389 418,0429.4 429 27+16,65&
Wineke o Bopry 2,1740,53 2,3540,39 3,0+0,46 2,33+0,47 2,33+0,7 2,5540,51
®K (BO3) 2.3440,16 2,2540,17 2,05+0,12 2,27+0,18 2,1140,16 1,5440,18°8&/#

IMpumeyanwe: * p<0,05 no cpapuenuio ¢ T $ p<0,05 nio cpasrennio ¢ THJA; & p<0,05 no cpasrenuio ¢ CC; /p<0,05 o cpasrenuio ¢ XOBJI;

# p<0,05 mo cpasaenmio ¢ BITC.
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Tabnuna 3
JaHHBIe Ta00paTOPHOTO aHAIN3a KPpOoBH O0MbHBIX JIT
Ilokasarenu kposu ~ WJIT TOIA CcC XObJI BIIC PIT Hopma
M+m M+tm M+m M+m M+m M+m
NT-npoMHIL, nr/mn 1398,37+291,36*  2516,09+ 1034,93+ 8$11,4+230,14* 783,96+282,84* 657,814280,46*% 10 334,0
1022,84* 389,2*
NT-npolTHTI, mvon/4,53+0,62* 4524091%  3,440,61* 3.4310,64* 2,79+0,43 2,16+0,33 10 2,0
MII
APII, mr/mm/a 4,5742,59* 29141375 64543 32+ 1,23+0,32 2.24+0,84* 3,7942,17* 0,5-1,9
AT 11, rr/mn 32,5742 3+ 3L,0141,66*  66,14423,66*  32,0442.11*  314643,69& 32,1943 81 10,0-28.,0

IIpumedanne: *p<0,05 mo cpaBHenuio ¢ HopMoit; “p<0,05 o cpasrenmo ¢ MIT: $p<0,05 mo cpasuenuio ¢ TOJIA; &p<0,05 no cpasuenuto ¢ CC.

B pesynprare naGoparopHoro aHanamsa oOGHapyXe-
HO IocToBepHoe moBbimieHHe ypoBHeii NT-mpoMHII
u NT-npolIHII xpoBu Bo Becex rpymmax 6oabHBIX JII
HO HanboJee BBICOKHE TOKA3aTeld OTMEUCHBI MpHU
TOJA u WII, nanmenpmme — nipu PJIT (tabauma 3).
HopmanbHble 3HaYeHWsT TPUHSTH COTJIACHO JaHHBIM
dupMmer-usroroputenst Habopa. AxruBanusi PAAC
TakXke ObUla OOHapyXeHa BO BceX Ipynmnax OOJbHBIX
JIT, 3a ncxmouenneM nanueHToB ¢ XOBJI; Makcnmas-
vole 1ndper otmedeHwl B rpymme CC. Ypoeens AT II
OBLT YMEpeHHO MOBHITIeH Y 6ombHBIX JII Mo cpaBHEHUIO
¢ I'K, omrako B rpymme CC 3710 HoBBIIIeHAS OBLIO 00JIee
3HAYMMBIM, 9YTO, BEPOSITHO, CBSI3aHO C MPOBOIUMON
Tepanueil IpeTHN30JI0HOM U IMOBHITIICHHBIMHE M paMu
AJl y naHHO# Kateropun GOTHHBIX.

B pa6ote mokasaHo, 9ro ypoBenb HVII, B ocHOBHOM
NT-npoMHII, orpaxan Tsoxects 6oapHBIX JII: BRIsIBIES-
HBI KoppeasiuoHHble cBs3u Mexny @K u ypopaem NT-
npoMHII B rpymmax WJIT (r=0,58, p<0,001), TOJIA
(1=0,78, p<0,001) m XOBJI (=0,66, p=0,01). I1Ipu BIIC
obHapyxkeHa Koppemranusd Mexay OK um NT-mpollHII
(1=0,69, p<0,01). ¥V 6onpabix CC BBISIBICHBI B3aUMO-
CBSI3W MEXIY NINTEILHOCTHIO 3a00JIEBaHASI W YPOBHEM
NT-npoMHII (r=0,76, p<0,01), a Takxe ypoBHem NT-
mpolTHII (1=0,62, p<0,05). UMean MecTo ZOCTOBEpHBIS
KOppeTAIMOHHEIE CBSI3H MEXIY TECTOM 6MX M coiepka-
aueM NT-npoMHII B rpynme WIT (r=-0,59, p<0,05).
Oo6nHapyxeHo, 9ro NT-npollHII koppemipyer ¢ Benm-

yuHoll mHIeKca bopra (r=0,82, p<0,05) n gucraHmmeit
Tecta 6Mmx (r=-0,75, p=0,05) y 6onpubx BIIC.

Ilo pesyasratam DxoKI' Bo Bcex M3y9aeMBIX TPYII-
max nanueHToB ¢ JII' otMeqatoch pacmupeHne IpaBbIX
OTHeIOB cepana, cTBoia JIA m ee BerBeil. TunmmaHbIe
MpUMephl YeThIpEXKaMEepHOM IMPOSKIINN U IPOeKIINH
JIA y 6omsroro WIT mipeacraBieHsl Ha pucyHKax 1 m 2.

Pesynpratel OxoKI' y 6omsaex UIT, TOJIA, CC,
XOBbJI, BIIC, PJII' u I'K cymmupoBaHs! B Tabnmiie 4.
O0Opamaer Ha ceO BHUMaHHE HaHOOJBIIAS CTENeHb
pemonenupoBanus cepana B rpyrmax UIT, BIIC u TO-
JIA, 4TO BBIpaXKaeTcsl B YBeIMYeHUH IIPABHIX OTACIOB
cepalia Ipu YMEHBIICHUH JIEBBHIX M CHIDKCHHH CHCTO-
mmaeckoit dyakimm 1K, Dti mokaszarenm cooTBerc-
TBYIOT MaKcMaIbHBIM 3HaYeHnsIM CIJIA B yKazaHHBIX
rpymmax 6o1pHBX. HanMeHee BeIpakeHHOE VBeTHUCHHAS
MPaBBIX OTAENIOB ceparia ooHapyxeHo mpu CC u XOBJI,
TaKKe XapaKTepH3VIOIMIUXCSI HanMeHbIIeH CTeleHbIo
cucromdeckoil mucyakmmn IRK.

OOHapyXeHBI TOCTOBepHBIC KOPPEIIIIHOHHBIS
cBa3n Mexay ypoBHeM NT-nmpoMHII u manaBIMEK
DxoKI B rpymmax UII, TDJIA, CC u BIIC (tabmuma 5),
Mexay ypoBHeM NT-mipoITHII n mokazarensimu BxoKIT'
mpu WII, CC u BIIC (Tabauia 6).

IlosyaeHa mocToBepHAs KOPPEISIIIUOHHAS CBSI3b
Mexay KoHneHtpanueii AT II u CJIA Toxpko B rpym-
e CC (r=0,67, p<0,01), a ypoBeub APII xoppemmpyer
muams ¢ [13P TEK (1=0,53, p<0,05), CIJIA (r=0,71,

Tabmma 4
Jannsre OxoKI' vy 6oapHbIX JIT
TTapameTps WIT (n=30) TBHJIA (n=16) CC (n=19) XOBJI (n=15)  BIIC (n=18) PIT (n=13) 'K
Mtm Mim Mtm Mtm Mtm Mtm (n=21) M+tm

T3C XK, cm 0,76+0,03 0,89+0,05*" 0,84+0,04 0,92+0,03*" 0,82+0,03 */ 0,82+0,04 0,73+0,02
TMXII, cm 0,94+0,08*  0,9240,04* 0,88+0,03* 0,88+0,04* 0,84+0,03* 0,82+0,04 0,76+0,03
TIICIEK, em  0,7140,08*  0,614+0,02* 0,55+0,02*$ 0,58+0,02* 0,60+0,02* 0,59+0,02* 0,3910,02
D crBoma JIA, em 2,940,11* 2,7240,12* 2,.87+0,17* 2,4940,16*" 2,88+40,13%/ 2,87+0,13%/ 1,92+0,06
06.1I1I1, M 79,0+6,94*  79,204+5,9* 59,8947,35%$ 64,25+8 02* 77,4997 84,82+14,12* 36,47+3,14
06.JII1, M 30,62+2,31*  59,09+12,64 38,6513,64* 53,78+7,18" 52,09+8,25 69,99+11,38"& 4894+ 2,79
KIOIDK, mn  86,52+8,49* 79,1349 18*&  57,22+6,07*" 59,9248 36% 4  86,2149,37*&/ 69,4817 45* 34,5243,73
KIO DK, M1 44,22+566*% 64,49+7,92*  38,3446,71* 78,5919,98*" 56,16+7,27* 87,8919 46 & 103,2745,12
OB ITXK, % 343842,16%  43,1943,66% & 52,9642 37*$ 53,04+2,44*"$  50,26+3,06*" 50,8342,87%" 64,27+1,2
OB XK, % 68,96+1,56*  65,64+2,05 66,99+1,64* 66,86+2,02 67,8711,8*% 65,41+2.13 62,84+1,28
CIJIA, mmpr. et 91,76+5,52%  59,87+7,07*  55,6616,66%"# 51,13+4,89**# 71,9318 15*" 45,5445 47 ¢ 20,55+2,34

Ipumeuanmue: *p<0,05 no cpapHeHuUIO ¢ rpymmoi Koutpois; “p<0,05 o cpasaenuio ¢ U $p<0,05 no cpapuenumo ¢ TDJIA;

&p<0,05 mo cpasuenmio ¢ CC; /p<0,05 mo cpasuenmio ¢ XOBJI; #p<0,05 no cpasuenmo ¢ BIIC.
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IIpmmeuanne: Pacumpenne IRK u I111; RA — I1IT, RV—ILK.
Puc. 1 DxoKI GonsHoro WJIT, 4-x KaMepHast poeKIHs.

IIprmeuannie: Paciimpenvie crBosa JIA u ee Betseit; MPA — cteon JIA, RPA
— npapas u LPA — nepas setsn JIA.
Puc. 2  DxoKI 6omsHOro WIT, poekims JIA.

Taoumua 5

KoppemamuorHsle ¢Bsi3u Mexny nokasareaiMu DxoKI n ypopHeM NT-npoMHII B rpymmax 601bHBIX
JIT' pa3samdHO STHOJIOTHHI

ITapameTpbl DxoKI' wir TOHIA CcC BIIC
T13P ITK, cm r=0,83, p<0,001 r=0,63, p<0,01
D crBona JIA, cm r=0,65, p<0,01 r=0,45, p=0,05
CJIUIA, MMpT.cT. r= 0,82, p<0,001
06.I111, M r=0,63, p<0,001 r=0,80, p<0,001
KO TIK, M r=0,52, p<0,01 r=0,66, p<0,01
KO JIXK, mn r=-0,46, p<0,05 r=-0,50, p<0,05
KCOIIX, ma r=0,57, p<0,01 r=0,87, p<0,001
OBILXK, % r=-0,45, p<0,05 r=-0,54, p<0,05
TaGauua 6

Koppemsauuorasie ¢esi3n Mexny nokaszareaiMu DxoKI u ypopaeM NT-mipollHII B rpymmax 60IbHBIX
pastmaHbEIME hopMamu JIT

ITapameTpbl DxoKI' wir CcC BIIC

D crBona JIA, cm r=0,48, p<0,05
CJIUIA, MMpT.CcT. r=0,75, p<0,01

4-x xam. Ilp.

006.I1I1, M r=0,48, p<0,05 r=0,63, p<0,01

06.JII1, M r=0,49, p<0,05
KJIO TK, ma r=0,52, p<0,01 r=0,66, p<0,01

KO JEX, mn

KCO ITXK, ma r=0,52, p<0,01 r=0,54, p<0,05

OBILXK, % r=-0,45, p<0,05

p<0,01), KO ITX (r=0,47, p<0,05) mpu CC, ¢ ®B JIXX
(r=-0,54, p<0,05) B rpynimre XOBJI. Onpenenena qocro-
BepHast KOppe/SIMHOHHAS CBI3b MexXay ypoBHem APII
u OK 6oapabX WIT (r=0,46, p=0,011).

B mienoM mo BceM rpymmaM GOJBHBIX OTMEUaeTcst
Goslee TecHasI KOPpeSITUOHHAS CBSI3b MEXIY YPOBHEM
NT-nmpoMHII u CIJIA (1=0,31, p<0,01), geM Mexmy
ypoBHeM NT-mpoMHII u KO ITXK (1=0,22 p<0,05);
mpu 31oM Iid NT-mpollHII cymiectByer o6patHas
3aKOHOMEPHOCTE: KOppeIsiuoHHast ¢BI3b Mexmy NT-
npollHIT u CIIJIA menee TecHas (r=0,21, p<0,05), vem
Mexay NT-npolTHIT u KJ1O ITX (r=0,26, p<0,01).

Oocyxnenne

JII' — Tsexenoe 3abosieBaHue, XapaKTepU3YIOIIeecs
3HAYHATETBHOU CTPYKTYpHO-GDYHKIIMOHATBEHON TMepe-
crpotikoii cepmia u JIA [1,2]. DxoKI' — BeicokomHpop-
MAaTHBHBI METOM OIIeHKH COCTOSTHHS, DYHKIIMH cepana

u JIA y 6onpHBIX JII, oTpaxaromeii peMoae npoBaHHe
MPABBIX OTACIOB Cepalla W CHIKeHHe (VHKIIMHA MHUO-
Kapma ITXK [1,3].

Hecmotpst Ha TO, uto omernka ®B IXK He coBcem
KOppeKTHAa B peXHMe YeThIpeXKaMepHOIo CceYeHHUS
B CBSI3H C €T0 CJIOKHOM apXUTEKTOHUKOW W TPEYTOJIbHOM,
a He MWIMHIpIIecKol dopMmoii, v 6oapHEX JII' mpaBbie
OTIOeNBl cepialia, KaK IpaBUIO, 3HAYUTEIHLHO PaCIIH-
PEHBI, YTO TO3BOJSIST YCIOBHO IPHUMEHHUTH (HOpMYIY
CumrcoHa s pacdera OB T12K.

B Hacrosmmeir paboTe BBISIBIcHA HanOOBINAs CTe-
IIeHb PeMOISINPOBaHIS ceparia y 6oapHbX UJIT, xapak-
Tepusytomuxcst HanbonapimmM yposHem CIJIA u @K,
Takxke ompenmeneHa BHIpaXXecHHas IepecTpoliKa Kamep
cepmua B rpynne TOJIA, @K xotopoii OBUT commocTaBUM
¢ rpymmoit WII, a yposerbs NT-nnpoMHII 6p11 Makcn-
MasHbBIM. HamMveHee BhIpakeHHOe YBeIMIeHIE PaBhIX
oTmenoB ceparia obHapyxkeHo v 6oabHBIX CC m XOBJI,
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9eMy TaKKe CONMYTCTBOBAIA HAMMEHBIIIAs CTETIeHb CUC-
Tonmdeckoi mucyakmmn I12K.

H3eectHO, utO cepaeunnie HYII B Bume mporopmMo-
HoB (mpo-MHII n npolIHII) comepxkarcst B ceKpeTop-
HBIX TpaHydax KapauomuonuToB (KMII) mpencepmuii
n xxenymoukoB. ITHIT m MHII, cBa3pIBasich co cleIm-
(myeckumMu penienTOpaMu, BBI3BIBAIOT HATPHUIAYPE3,
OAype3, Ba3OMWIATALINIO, TMOJABISIIOT TMPOAYKIIUIO
peanHa, AT II, anpmocTepoHa, OKasbIBAIOT AHTHIIPO-
JudepatuBHble U aHTUUOpoTHYecKue 3¢hdeKTHI,
OUTONPOTEKTUBHOE IEHCTBUE, TOPMOXEHUE THIIEPTPO-
um KMII. OCHOBHEIM CTHMYJIOM [IJISI CHHTE3a U CEKpe-
MW TENTAAOB CIYKUT TOBLIIIEHHOS MUOKAPINATBHOS
HanpspkeHue [9].

B npoBogmMEeIX paHee paborax yposeHb HYII npu
TDJIA 6pI1 mocToBepHO BHIIEe, YeM V 6oabHbIX BIIC
[10]. DroT dakT moATBEPKIAETCSI PE3yIBTATAMHA 3TOTO
nccaepoaHust — yposeHb N T-ipoMHII B rpymme TOJIA
6b01 HanbompmmM. BepositHo, NT-nipoMHII sitensiercst
PaHHUM TPEIUKTOPOM HapymieHus1 (PyHKIMOHATHHOTO
COCTOSTHHSI TIPABBIX OTIENIOB CEPIA.

B paGote mokasaHa B3anMocBsI3b ypoBHeli NT-1po-
MHII u NT-npolIHII B mtasme kpoeu 6osbHEIX JII co
CTETICHBIO AWJIATAIINYN TPABBIX W YMEHBIIEHUS JIEBBIX
OTAETIOB Cepalla, HAPYIIEHNEM CHCTOIIIeCKoU (hyHKIINN
ITX, uto cormacyercsl ¢ JaHHBIMU pPsioa WCCISAOBAHUHN
[11-13]. HocraTouyHO MHOTO BHHMAHHS B JIHTEparype
yaesneHo NT-nmpoMHII kak nmporHoctiaeckoMy hakKTopy
Pa3BUTHSI PABOXKETYAOYKOBON AUCHYHKINH Y OOTBHBIX
TDJIA [14,15]. OmHako B paboTe BBIIBJICHEI JTUINE JOCTO-
BepHBIe Koppeaanun Mexay NT-nmpoMHII, pasmepom
ctBora JIA u ®K y stux GomsHBIX. B TO Xe Bpemst oOHa-
PYKEHBI TECHBIE B3aUMOCBSI3U MeXIy comepxkanneM NT-
mpoMHII u crenenbio pemogempoBanms cepara u CH-
JIA vy 6ompHBIX CC, 4TO IOOTBEpXKIAIOT OOJIce paHHUE
WCCIIETOBAHNSI, OTPA3WBIINE TECHBIE KOPPESIITMOHHBIS
cesasu Mexay NT-npoMHII, JUTA, KO/ I2K u Tectom
6Mmx [16,17]. B uccnemoBaHuM TakKe OIpeneieHa B3au-
MocBs13b Mexxnmy NT-mpoMHII 1 mpozomkuTe IbBHOCTBIO
3aboneBanust 'y 6ompHBIX CC. Ilpmaem NT-mpoMHII
oKazaJcsl Gosiee UYBCTBUTEIBHBIM MapKepoM, HEXETU
NT-mpollIHII, xak OBLIO MPOXEeMOHCTPHPOBAHO H B
apyrux paborax [4,18]. O6HapyXeHBI JOCTOBEPHBIE KOP-
pensiun Mexmy ypoBHeM NT-mpollHII m mokasare-
JSIMA  peMOASTMPOBaHAsI cepana, JIA Tonpko B rpymmax
WIT, CC u BIIC. ITpu 3ToM B TUTEpaType BHICKA3EIBAIOT
MpeaIoIoXKeHns, uto nopsimeHne ypoBHs NT-mpolIHIT
y 6ompHBIX CC sBiEstercsl cieacTBraeM (hHOPO3HBIX M3Me-
HeHmii B muokapne JIXK u csizaHHOTO € 3TMM yBEIHMYe-
HUSI TABJICHWST B TIPEICEPANH,, UTO MOXKET JOMOTHUTETBHO
ctaMypoBath BEIpaboTKy NT-npolIHII, Ho zocTosep-
Hele kopperstnun ¢ OB JIK u CHJIA paHee He HaXOmwIH
[19,20]. Ilo maHHBIM psiga WCCASTOBAHHUI Y OOIBHBIX
BIIC comepxaane HVYII xoppemmpyer ¢ mucdyHKIICH
ITX, n oTMegaeTcs N MOBBIMICHNE, TIPUIEM B HEKOTOPBIX
paborax zadmKkcupoBaHa Koppeminusa Juinb NT-mpo-
ITHII (e NT-npoMHII) u ®B ITX [21,22], a B mpyrux
JoKaszaHa Koppemsnust ypoBHS NT-npoMHII ¢ KOO

u KCO ILX, K1 u KCJI IT’K u C/IJIA y 6ompHBIX BITC
[13]. B HacTosmeli paGoTe HOIYISHBI OTpPHUIIATEILHEIS
KOppe SIIIOHHBIe ¢Ba3u Mexay ypoBHeM HVYII u pasme-
paMH JIeBBIX OTHEIOB Cepdlla, a TAKXKe IOJOXKUTEILHEBIS
koppessimmn HYII ¢ D crBona JIA n I13P IDK v marHO#M
KaTeropun OOJBHBIX. Ilo JaHHEIM JTepaTyphl v O60Ib-
Heix PJII' mocne xumpyprmdeckoii Koppekumu JIMIIIT
HalieHbl KoppeasnonHbie csizn Mexkay NT-mpollHIT
H BO3pPAcTOM IAITHEHTOB, YTO OTpaXkaeT payIHIre B Ipo-
THO3e GOIBHBIX, ONEPHUPOBAHHEIX B JETCKOM H B3POCIOM
Bospactax [23]. OgHako TOCTOBEpHBIE KOPPEISIITAOHHBIS
CBSI3M MeXIYy KIMHIUISCKIMHA ITOKA3aTeIIMHI, pasMepaMu
KaMmep cepatia i JIA B rpymme PJII' 1 ypoBHeM mapaMerpoB
KPOBH OTCYTCTBOBAJIH.

Ilo pesyasrataM mcciaemoBaHHS ObLIa OOHapyXKeHa
JTOCTOBepHAS KOPPeISIMOHHAS CBSI3b MEXIY comepxka-
HueM NT-npoMHII 1 xkmHIYecKOM XapaKTepUCTHKOMN
6ompHbIx UJIT (OK u tectoM 6Mx). OmHOBpeMeHHO
koHneHTpanust NT-npoMHII orpaxaer @K 601pHBIX
TDBJIA, XOBJI un BIIC; ypoaun NT-mpoMHII u NT-
npollHII koppenmpyior ¢ gJaBHOCTBIO 3a00JIeBaHUSA
B rpynne CC. HaiimeHbl KOppesITuOHHBIE CBSI3U MEXITY
ypoBHeM NT-npollHII n K mHIYIecKOI XapaKTepUCTH-
koit (DK, Tect 6Mx, mHmekc bopra) 6omsabx BIIC.

Bonee yem mapykparHoe mopeimenne APIT u AT 11
prpymme CC, BeposSTHO, OOYCIOBJICHO TepaImmeil
MpeaHN30J0HOM 1 HammumeM Al y maHHOM KaTeropum
OGoJBbHBIX. B mTeparype TakKe HMEIOTCS YKa3aHHS
Ha noesimeHne APII y 6ompHBIX JII, accomuupoBaHHOM
¢ CC [24]. B ocranpHBIX rpymmax 6oapHEIX JII moayaeHa
yMmepeHHan aktuBaimsa PAAC. IloswimeHmne comepxka-
Husa APII n AT Il y manmenroB WIIT ompegensiock
" paHee [25], 94TO TaKKe MOATBEPKIASTCS pe3yIbTaTaMy
HacTosIero nccienopanms. OGHapyKeHa B3aHMOCBSI3b
Mexay ypoeHeM APII u ®K 6onpnex WUJIIL BeposiTHO,
APII M0XHO HCIIOTB30BAaTh B KAYECTBE MapKepa TSKec-
TH 3a001eBaHUsI.

B pasmmuHBIX mccaemTOBaHMSIX MOKa3aHBI JOCTO-
BepHas B3aHMOCBsI3b Mexny comepxanmeM APII m AT
II Bmasme kpoBu u BemmumHOM [JIA m maBieHHsS B
IK mpu XOBJI, a takke ygactne PAAC B maToreHese
pauseit JII' mpu XOBJI [26,27]. OgHako mO JaHHBIM
BBINIOJTHEHHOro HcciaemoBanns B rpymme XOBJI momy-
YeHa B3aMMOCBI3b ToJbKO Mexay APII u ©B JDK.
OmgHOBpeMeHHO OOHapy:KeHa TeCHasI KOppesIIOHHAS
3aBACHMOCTh MeXXIy ypoBHeM akTuBaninn PAAC u mmapa-
MeTpaMU IIpaBhIX, JIEBEIX OTIEIOB cepana 1 JIA vy 60ib-
HbIx CC, 9T0 MOXeT OBITh CBSI3aHO C BBICOKIM COAepKa-
aneM APII u AT 11 B 3To#i rpynme GOMBHBIX.

IemecoobpasHo OBUIO OBI OIICHUTHh B3aMMOCBSI3b
ypoBHI HVII naktupammun PAAC c J® ILK, a Ttak-
XKe COOTHOIICHHE CHCTOJMYSCKON W AUACTOIHISCKON
JuchYHKINN v OOIBHBIX ¢ pasHEIME ¢dopMamu JII, gro
OyIeT MpeACTABICHO B MOCISAYIONINX Ty OIHKAITISIX.

TakuM 00paszoM, IpH CpPAaBHUTEIbHOM aHaIH3e
HCCIenyeMbIX Tpymmn 6oabHbIX JII' 0UeBUAHBI pasTmdms
B CTPYKTYpHO-VHKIIMOHATBHOI IIepecTpoliike cepala,
JIAu B BBIpaXKeHHOCTH TOPMOHATHHBIX H3MEHEHHIA.
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Cregyer OTMETHTB, YTO PEMOIESIMpPOBAHUE CEpAla,
COCTaBJSTIONIEe OCHOBY TeMOAMHAMUIESCKIX HAPYIIICHU
npu JIT' u onpexensiiolnee KIMHNIESCKYIO KapTrHY 3a60-
JIEBAHUS,, IO-BAXUMOMY, SIBJSIETCSI OCHOBHBIM ITYCKOBBIM
MexaanaMoM cekperuu HYII mpm 3toit marosmorun.
AxtnBanmst PAAC o6GHapyXeHa BO BeeX Ipylnmax 0ob-
HEx JIT, omHako HecoMHeHHO yuacTre aktuBanun PAAC
B matoreHese JII' Tonsko npu CC.
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