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AHHOTanusA. Ha ce2o0HsawHuUll deHb cepdeyHo-cocyducmble 3a604e8aHUsl OCMAOMCs
gedywell npu4uHoll 3a6osesaemocmu Uu cmepmHocmu. JlocmudceHus Cco8peMeHHOU
MeJUYUHbI NpuBodsaIm K Yy8eauyeHUr NpPoooAXCUMEAbHOCMU HCUSHU U NApaanesbHoO K
y8eauveHul0 Koaudecmed NnayueHmos ¢ XpOHU4eckol cepde4Holl HedocmamovyHOoCmbio
(XCH).

Lleab. lleablo cmambu  58UNACL OYEHKA MeXAHU3MO8 passumusi cepdeyHoll
HedocmamoyHocmu U npogedeHue aHAAU3A B03MONCHOCMU NPUMEHEHUsl 8 Hacmosiujee
8pemsi npenapamos ¢ duypemu4eckum aggexmom y 60bHbix ¢ XCH.

Mamepuana u memodsl. B cmamve paccmampugaemcst 3Ha4umMocms duypemu4eckotl
mepanuu y 6oabHbix ¢ XCH u eiusitHue ee He mo/abko HA Hampuilype3, HO U Ha
0p2aHONPOMEKYUl, Makxce OmpadxceHbl COBpeMeHHble npedcmas/aeHuss 0 .Mecme
duypemuxkos 8 neveHuu XCH, npusedeHa meopemuteckas u dokasamebHas 6asa.

Pe3yavmambl. CepdeyHass HeA0CMamo4HOCMb — 3MO CUHOPOM, Xapakmepusyruulics
akmusayuell pasAu4HbIX Helpo2yMOpPA/bHbIX  CUCMEM, NPeuMyueCmeeHHO pPeHUH-
aHzuomeH3uH-aabdocmepoHosoll (PAAC) u cumnamuyeckoll HepsHoll cucmembt (CHC), a
makce cucmembsbl Hamputlypemuveckux nenmudoe (HII). B Hacmosiwetl 0630pHOll cmambe,
Hapsady ¢ Kpamkoll oyeHkol obwux acnekmos d¢usuonamosozuu XCH, o6cyxcdeHo
nepekpecmuoe g3aumodelicmeue mexcdy PAAC u HII, komopoe, kak 6bL10 NOKA3aHo, umeem
pewarnujee 3HaYeHUe KAk 8 2eMOOUHAMUYECKOM, MAK U 8 MKAHEe8O0M pPeMOoO0eAuposaHuu
cepdeuHo-cocyducmoli cucmembl u passumuu XCH. /luypemuku s18110mcst 0CHo8oll mepanuu
cepde4Holl HEAOCMAMOYHOCMU, NPUMEHSIIOMCS 0451 YMEHbUWeEHUs ee CUMNMOMOS,
noswvlUWeHUsl Mo1epaHmMHoOCMU K (pu3u4eckoll Hazpy3ke U CHUMCEHUS pUCKd 20CnUmMaau3ayuil
U 00/1XCHbL PACYEHUBAMbCS KaK 3/1eMeHm 8 KOMNJekce Meponpusimull, Hanpas/1eHHbIX Ha
npoguaakmuky u seveHue nayueHmos ¢ XCH.

3akaoueHue Onmumusayus duypemuyeckol mepanuu y nayueHmos ¢ cepdeyHol

HedocmamovyHoCMblo ocmaemcst C/0M4cHOU 3adaveti, mpe6yem dasibHeliwux ucciedosauut, a
makce uHOusudya/sbHO20 hodxoda K nayueHmam U 0ocHA 6bimb HAnpas/ieHa HA
cobio0eHue 6aaaHca Mexcdy pAasAudHbIMU — MEXAHUSMAMU  pa3eumust  cepdeyHoll
Hedocmamo4Hocmu.

Karuessle caoea: xpoHuyeckas cepdeyHasi HedocmamouHocms, mexaHusmul XCH,
duypemuku, Hamputlypemuveckue nenmudbsl, Hamputlypes, 1eveHue XCH
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Abstract. Today, cardiovascular diseases remain the leading cause of morbidity and
mortality. Advances in modern medicine have led to increased life expectancy and,
concurrently, to a growing number of patients with chronic heart failure (CHF).

Aim. The aim of the article was to evaluate the mechanisms of development of heart
failure and to analyze the possibility of current use of drugs with a diuretic effect in
patients with CHF.

Material and methods. The article discusses the importance of diuretic therapy in
patients with CHF and its influence not only on natriuresis, but also on organ protection,
and also reflects modern ideas about the place of diuretics in the treatment of CHF, and
provides a theoretical and evidence base.

Results. Heart failure is a syndrome characterized by the activation of various
neurohumoral systems, primarily the renin-angiotensin-aldosterone system (RAAS) and
the sympathetic nervous system (SNS), as well as the natriuretic peptide (NP) system. In
this review article, along with a brief assessment of the general aspects of CHF
physiopathology, the cross-talk between RAAS and NP, which has been shown to be crucial
in both hemodynamic and tissue remodeling of the cardiovascular system and the
development of CHF, is discussed. Diuretics are the mainstay of heart failure therapy and
are used to reduce its symptoms, improve exercise tolerance, and reduce the risk of
hospitalization. They should be considered as an element in a complex of measures aimed
at preventing and treating patients with CHF.

Conclusion. Optimization of diuretic therapy in patients with heart failure remains
a complex task, requires further research, as well as an individual approach to patients,
and should be aimed at maintaining a balance between the various mechanisms of
heart failure development.

Keywords: chronic heart failure, mechanisms of CHF, diuretics, natriuretic peptides,
natriuresis, treatment of CHF

For citations: Vishnevsky V.1, Demyanenko O.V. Chronic heart failure. modern possibilities of diuretic therapy. Innovations in
medicine and pharmacy. 2025; 2 (2):8-20. EDN MDUSRL

© Vishnevsky V.1, Demyanenko 0.V., 2025

INNOVATIONS IN MEDICINE AND PHARMACY. Voulme 2. [ssue 2. 2025


https://orcid.org/0000-0002-3004-9687
https://orcid.org/0009-0007-8170-7356

K/IMHHYECKAA MEJJHIIUHA

BBeaeHue

[locnegHue  fABa  JAecATWIETHs  U3yYeHUs  NPo6JeMbl  XPOHUYECKOH  cepAedHOH
HegocTtaToyHocTd (XCH) mnpuBenn K 3BOJIIOIMOHHBIM HM3MEHEHHUSM, Kacallluecs BOIPOCOB
3THOJIOTUH, TaTOTeHe3a, MaTOMOPPOJIOTUH, AUATHOCTUKU U NMOAXO/0B K €€ JIeUEHUIO.

Cinenyet orMeTuThb pasjesieHre XCH Ha deHotunbl: XCH co cHmKeHHON ¢pakmueil BbIGpoca
(®B) (XCHH®B) sneBoro xenygouka (JIXK) <40% u c coxpanHoit ®B (XCHc®B) JIXK =50% wu
MpoOMeXyTOuHy0 - ¢ yMepeHHO Hu3skoi @B (XCHyn®B) JIXK 41-49% [1]. HecMoTps Ha cxojHble
KJIMHUYEeCKHEe TIPOsiBJIeHUsT W BJIMSHME Ha IMPOTrHO3, OHU UMEIT Pa3HyKw 3ITHUOJIOTHIO,
pacnpoCcTpaHeHHOCTb, aTOreHe3 U NOAX0bI K JIEUeHHUIO.

Beaymei npuunHoi pa3Butusa XCHH®B B PO apiserca nimeMmudeckas 6ose3Hb cepana (UBC) B
JIBYX TPETSIX CJly4yaeB, YacTO B COUETAHUM C apTepHUaibHOU runepToHuei (Al') v caxapHbIM JuabeToM
(CA) [1]. bonee penkue NpUYUHBI — 3TO 3J0YyNOTpebJieHUE aJIKOr0JieM, BUPYCHble WHQEKIUH,
XUMHUOTEpanusi, JydeBass Tepamuss ¢ oOJydeHHMEeM 06JacTH  CepAla, JWjaTaluoOHHAas
KapJAHMOMUOIATHS, TOPOKU CeEP/ILia U MUOKapAUTHI [2, 3].

[TanuenTh! ¢ XCHC®B - 10,11 OXUJI0T0 BO3PACTa, CPeId HUX MPe06/1aIatoT XKEeHU[UHBI, UMEIOT
CONMYTCTBYIOUIYI0O KOMOPOUAHYIO naTosoruio: Al', oxxupenue, C/| 2 Tvna, XpoOHUYECKYI0 60JIe3Hb IOYEK
(XBII), anemuto [4, 5, 6].

Ycnexu B iedennu CC3 u C/] B mocaefHue 1Ba JAeCATUIETHS PUBEJIN K YBEJIMYEHHUIO KOJIMYECTBA
NalMeHTOB C CepfeyHON HeJoCTaTOYHOCTbi0 B P® c 6,1 mo 8,2% [2], 4To cBsi3aHO C yJjydlleHUueM
IPOTHO3a OCHOBHOTO 3a60/1€BaHUS U YBEJIMYEHHEM POI0KUTENbHOCTH YKU3HU O0JIbHBIX [7, 8].

XCH Heo6xoJUMO paccMaTpUBaTh KaK KJIWHHUYECKUH CHUHJPOM, MPU KOTOPOM OOJIBIIMHCTBO
CUMIITOMOB, CBfI3aHbl C 33/lePKKOM KUAKOCTU B OpPraHU3Me W 3acTOeM KpPOBU B 060MX Kpyrax
KpOBOOOpallleHUs, 4YTO OIpejesisieT 3HAYUTeJbHOE CHH)XKEHHE KauecTBa »KU3HU MallueHTOB
CONOCTaBUMOI0 C OHKOJIOTUYECKUMH 3ab60JiIeBaHUSIMU UM 6oJie3Hblo [lapkuHcoHna [9, 10].

Llenpto 0630pa fIBJISIETCA CHCTeMaTH3aldsl COBPEMEHHBIX JJaHHBbIX O MeXaHU3Max Pa3BUTHUA
CepedyHOHW HeJOCTAaTOYHOCTU WU NpOBeJieHHWe aHa/i3a BO3MOXXHOCTH INPUMEHEHHSA B HaCToALlee
BpeMs MPenapaToB ¢ AuypeTUuieckuM 3pdekToM y 60/bHBIX ¢ XCH.

MaTepuaj ¥ MEeTOAbI

HacTosuuii 0630p iuTepaTyphl ObLI BBINOJHEH C UCIOJIb30BaHUEM CUCTEMATHYECKOTO MOAX0/1a
K TOUCKY, OTOOPY M aHaIM3y HAY4YHbIX Ny6Jyukaiui, nocesameHHbIx XCH. UHQopMalMoHHBIA TTOMCK
BKJIIOYAJ HCIOJIb30BaHUE 3JIEKTPOHHBIX 06a3 JaHHbIX MeJULMHCKOM JuTepaTypbl: PHHI,
PubMed/MEDLINE, Scopus, Web of Science. I'my6una mnoucka - nocineganue 30 jer. Kputepuu
BKJIIOYEHUSA NpelyCMaTpUBaJIU:

1) opuruHaJ/ibHble HCC/eJ0BaHHUs, MeTaaHa/IU3bl, CHCTeMaTUYeCKHe 0630pbl U KJIMHHUYECKHE
peKoMeHJalNy;

2) uccie0BaHus, B KOTOPbIX U3y4daanch acnekTbl XCH 1 AnypeTryeckoi Tepanuy;

3) yeTKOe onrcaHue METOA0JIOTMU UCCIEJOBAHUSA C YKa3aHUEM CTaTUCTUYECKUX METOJ0B aHa/IN3a.

KpuTepuu Uck/roueHUsA BKIIOYaAJIH:

1) KIMHUYECKHE CIy4au U CEpUH CIy4aeB € ydyacTueM MeHee 10 nanjieHTOB;

2) py6svpymolye nyoJnKalyu.

Pe3y/ibTaThl U 06CYyKAeHHUE

MexaHu3Mbl pa3BUTHUA cepAedHor HefocTaTO4yHOCTH. [Ipy XCH He3aBMCHMO OT NMpPUYMHBI ee
Pa3BUTHUS NMPOUCXOJUT aKTUBALUS «CUMIATHYeCKoW HepBHOU cucTteMbl (CHC), peHUH-aHTMOTEeH3UH-
anbaoctepoHoBoil cucteMbl (PAAC), a Takke CUCTEMbl LIUTOKHMHOB, 3HJOTEJMHA U Ba30MpeCcCHHA.
Beayiuiee 3HaueHue HMMeeT akTUBauus npeccopHblx PAACH cuMmaToaZjpeHaJoBOM CHUCTEMBI, 4YTO
NPUBOAUT K NepudepriecKord Ba30KOHCTPUKIMY, 3aJiep>KKe HATPUsl U BOJbI, K 00'b€EMHOU Neperpyske
He TOJIbKO OT/eJIOB CeEP/LA, HO U COCYA0B, yMeHbIast 3QPeKTUBHYIO Nepdpy3Ul0 B MOYKAX, MbILIIAX U
JPYTrMX OpraHax, a TakKXe CTUMyaupyeT ¢UOpPO3 U alomnTo3, 4YTO CIOCOGCTBYeT [JajibHEHLIEMY
peMoJie/IMPOBAaHUI0 Y HapylleHUI0 QYHKUMHM cepAna. KiMHUYecKd MOsIBJIEHUE W IPOrpeccUpoBaHUe
cumntoMoB XCH npuUBOAUT K yXy/[LIEHUI0O KadyeCcTBa JKU3HM MNalUEHTOB, K HEOOXOJAHWMOCTH
roCUTANN3ALUN U K CMEpPTH B pe3yJibTaTe He TOJbKO cucTondeckoid XCH, HO 1 nosiB/ieHUs] ONMACHbBIX
JUIST )KU3HH JKeJTyJOYKOBBIX apuTMHUM» [1].

CHmKeHMe MO4YeyHOH mnepdy3uu yMeHbLIAeT KIyOOYKOBYH (UIIbTPALMIO, YTO SIBJSETCS, MO-
BUJMMOMY, NMEPBONPUYMHOMN 33/IepKKKM HATpUs U BOJIbl, U3-3a aKTHUBALIMK IOKCTAarJoMepyJsipHOTO
anmnapaTta ¥ HOBbILIEHUs CEKPELMU PeHHWHA, KOTOPBIM MpeBpaljaeT aHTMOTEH3UHOTeH B HEAKTHUBHBIN
anruoteHsuH (AT) 1. TlocnesHuil ¢ moMolibl0 KOHBepTHpyoLiero ¢epMeHTa MNpeBpallaeTcs B
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akTuBHBIM AT I, ABAAKOLMNACA MOLIHBIM Ba30KOHCTPUKTOPOM U CTUMYJIATOPOM BbIPabOTKU
aJbJ0OCTepOHA KOPOM HaJANOYEeYHWKOB M Ba3oIpeccMHa 3aJHel goJield runodusa. B pesysabraTe
KackajZla TNpeBpallleHUH, CBS3aHHOTO C aKTUBalluell HeWpOryMOpasbHBIX CHUCTEM, HabJI0/aeTcs
KOHCTPUKUUSA 3pPepeHTHbIX apTepUOoJ MOYeUYHBbIX KJIYOOUKOB, CHIKAeTCsl IMOYeUHbI KPOBOTOK,
BO3pacTaeT peabcopOLMs HATpUs B IPOKCUMaJbHbIX W JUCTAJbHBIX IOYEYHBIX KaHa/bLAX,
yBeJIMYUBaeTcsa peabcopoius Boasbl [11].

B pasBuTue XCH BaxkHy10 poJib UTPalOT He TOJIbKO HepBHas cuctema, PAAC, HO ¥ Kak aHTaroHUCT,
cucteMa Hatpuitypetudeckux nentuioB (HIT) [12, 13] (pucyHok 1).

| CEp,[[E‘:IHﬂH HeTJOCTATOIYHOCT b |
|

| IloppnneHHe BEHO3HOIO JABTISHHA |
1

CHmzeare 30 deETHEHOTO apTEPHATSEHOTO KPOBOTOER HEPKYIATOPHAA THIIOKCHT
I
| T'unonepdy3us opraHos |

1
VYeenIndeHIe aKTHBHOCTI CICTeM

¥
1 + CHCTEMA HATPHAYPETHIECKHX
PAAC CHC NenTHIOE
MOYKH -

—

AxTHBamEas HOT A -~ b YeemHTeHHS CHHTe22a ANP,
¥ Baz0K0HCTPHEITHA | BNP u CNFP
IToEsmIeHES
AFTHEHOCTH DeHEHA
N ¥ YeEemmaenme EBRIESICHHT
Yee/mriemte cHETesa HATPHT H BEOJEI IHTKAMH
ATI TamnonepdysHa MOTER I
¥
VEeIIUeHHS CHHTSSE i | Crrzerne AT ‘
ATH —
¥ —~ | Cmrzerne KE | ¢
INoermeHss IToEEmIeHEE | Crmzrerme OLIK |
AMEZOCTepOHA EASOMpeccHEa J,,
¥ ¥ b4 I[MogaEIao0T CeEpeITHED
IIoERIIISHE JHCTATEHOR IToEBIIISHEES TP OKCHMATEROH amegocTepoHa, permHa, AT I u
peadcopOIIH HATPHA H BEOIEL peadcopOITHE HATPHA B EOXEL EAZ0MpecCHEa
OcHOBHEIE (PYHRKOHH AKTHEANHH |
PAAC CHC Cucrenta HIT
. BAaﬁomHﬂpmmm » Bazoqunarammas
L - - i
» AxTHEHOCTE CHC : BAaﬁochrpmm : ifmnom CHC
» AnMpnocTepon « Bazompeccun » Pemry’ AnegocTepoH
» Bazonpeccan « Bazompeccua
o TEdpO3 « Dubpo:
» I'Eneprpopa o ['mmeprpodma
PUCyHOK 1 - MexaHU3MbI HapymeHHnd BOAHO-COJIEBOTO baJlaHca npu cep,aequf/’I
HeAO0CTAaTOYHOCTHU

PAAC - peHUH-aHTHOTEH3WH-aJAbJ0CTepOHOBas cucrteMa, CHC - cuMnarhyeckasd HepBHasd
cuctema, IOT'A - wokcrarioMmepyaspHbiii anmapaTt, HII - HaTpuilypeTtudeckuil nentuj, ANP -
npeacepanbiii HII, BNP - mosroo# HII, CNP - cocyaucteiii HII, OLIK - 06'beM IUPKyJIUpYIOIIEH
kpoBH, AT - aHrHOTEeH3UH

Figure 1- Mechanisms of water-salt balance disturbance in heart failure

RAAS - renin-angiotensin-aldosterone system, SNS - sympathetic nervous system, JUGA -
juxtaglomerular apparatus, NP - natriuretic peptide, ANP - atrial NP, BNP - cerebral NP, CNP -
vascular NP, CBV - circulating blood volume, AT - angiotensin

C opHoit cToponsl, Bxoasude B coctaB PAAC AT Il U anbAoCcTepoH, CTUMYJUDPYIOT 33/l€PKKY
HaTpHs U BOABI B NOYKAX, a TAKXKe Ca3M COCY/I0B, YTO B L1eJIOM NPUBOAUT K CUCTEMHOU r'HIIepTEeH3UHU.
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C apyro# ctoponsl, HII HanpoTuB MOBBIIAIOT HAaTpUHype3 U JAUype3, CHOCOOCTBYIOT AWJaTaliuy
COCYJJOB M CHWXAKOT CUCTEMHYK TUIEPTEeH3UI0, YTO OJIarONpUATHO /[AJd CepAla, TakK Kak
yMeHblllaeTcsl runepTpodus U peMo/Jie/lMpoBaHre MUoKap/aa Ha ¢poHe XCH [14]. Bxogsuive B cocTaB
PAAC AT I u AT II aBastoTca cy6ctpatamu HenpuiusuHa (NEP) [15], oH oTHoCUTCA K ceMeMCTBY
IIMHK-3aBUCHMMBbIX MEeTa/JIONPOTENHA3, ABJISETCA MeEMOPaHOCBSA3aHHON 3H/J0NEeNTHAA30M1, CIIOCOOGHOM
pacienynaTh He6osbmive nentuabl. NEP cuHTe3upyeTcs BO MHOTMX TKaHAX, €ro aKTHBHOCTb
0COOEHHO BbIpaXeHa B Mouykax U Jierkux [16]. B cBow ouepeab, «HIl u gpyrue cy6cTpaThl
(3HAoTesnuH, cy6cTaHuuss P, 6pajUKUHUH) Takxke paspyuawTcsa noj aedictBueM NEP; npenas
npoTea3y CBOeOOpa3sHbIMM BeCaMM paBHOBecHs WM 6GajlaHca B CepAEYHO-COCYUCTOH peryJsiuu
MeX/y npolieccaMd KOHCTPUKLMHU WM AWJaTalldyd COCY/OB, NMOBBILIEHUS WM CHUXEHUS o6beMa
LUPKYJUpYIOleld KPOBH, PeryJjslUu apTepUaJbHOIO JaBJeHUs1 U TPAHCCYJALUHU KUAKOCTU U3
KPOBEHOCHBIX COCY/I0B B TKaHU» [17].

C y4yeroM MexaHu3MOB pa3BuTusA XCH [a ycuieHusa HaTpuiypesa HCIOJB3YIOTCS, Hapaay ¢
IEeT/NIeBbIMU U THA3WAHBIMU [JUYpeTUKaMY, Ipelaparbl, BO3AEWCTBYIOIIME HAa HEHPO3HIOKPUHHYIO
peryJIsiLuIo.

B cOOTBETCTBUM C HAI[MOHAJBbHBIM KJIMHUYECKHUM pekoMeHgaysaM mo XCH (centsaops, 2024r.),
«MeJuKaMeHTO3Has Tepanus nanueHToB ¢ XCHHOB u XCHyH®B o06513aTe/IbHO JIO/IKHA COAEpKaTh
TaKye CpyIIbl IpenapaToB, KAK UHIMOHUTOPBI aHIMOTeH3UH-NpeBpallawilero ¢epmernta (MAID)/
6/10KaTOpbl peHWH-aHruoTeH3uHa (BPA)/aHTaroHUCTbl AHTHOTEH3UHOBBIX pELENTOPOB U
Helnpuan3nHa uHru6utop (APHH), 6eta-ajpeH0610KaTOPBI, aHTarOHUCTbl MUHEPAJTOKOPTUKOU/JHbBIX
pPelenToOpoB M HWHTUOWTOPbI HAaTPHUU TJIIOKO3HOro TpaHcrmoptepa 2 tuma (MHIJIT-2), KoTopklie
JIOCTOBEPHO CHIKAIOT PUCK CEPJEeYHO-COCYAUCTON CMePTU M MOTPEOGHOCTh B IOCMUTANIU3ALUAX IO
npuunHe XCH» [1].

TakTuka auypeTHdyeckoil TepanuM. /[MypeTHKHM - YHUKaJbHBIA KJacC IpenapaToB IpH
sneyeHuu XCH, koTopbiil no3BosisieT 3pPeKTUBHO YCTPAHATh CUMITOMBI, CBSI3aHHbIE C 3a/epPXKKOU
KUAKOCTU  (OABIIIKY, 3acTOW B Jerkux, nepudepuyecKkue OTeEKH), 4YTO 06OCHOBBIBAET UX
vcnosib3oBaHue y napueHToB ¢ XCH ¢ 3acToliHbIMM siBaeHUsIMM He3aBucuMmo oT @B JDK [18] u
IpeJCTaBAAI0T COO0M reTepOreHHy0 IPyIy NpenapaToB, pa3Ju4alluxcs 10 MeXaHU3My JeHCTBUA
¥ papMaKoJIOTMYeCKHMM CBOMCTBAM.

IleT/sieBble AUYpeTUKH. JInJepoM JiedeHUs BEHO3HOro 3actod y nauueHToB ¢ XCH ¢ 1960-x
rofioB  fIBAAIOTCA NeTJeBble aAuypeTukd [19]. CymiecTBeHHOW mpo6JyeMol, CHWXKawolen
3¢ eKTUBHOCTD JleyeHUs AUypeTHKaMU IpH JJUTEJbHOM MX NPHUMEHEHMH, SIBJISeTCS pa3BUTHe
pedpakTepHocTH K HUM. [lox pedpakTepHOCTbIO K JUypeTHKaM IMOHUMAKT OTCYTCTBUE WJIU
HeJ0CTAaTOYHbIN MPUPOCT HATPUIype3a NPU UX aeKBATHOM PeXXHUME J03UPOBAHMUS, YTO COMPSKEHO C
3HAUUTEeJbHbIM yXyJlleHWeM NporHosa y 6o0/bHbIXx XCH. BaHoe 3HayeHue MMeeT peryJsgpHoe
0o6ydyeHHe MAlLMeHTOB COOJIIOJEHUI0 [JHUeTbl C OrpaHWYeHHWeM IIOBAPEHHOW COJU U KUJKOCTH,
eXeJlHEBHbIM KOHTpPOJIb MacChl TejJla W BOJHOro 06ajaHca, HEJOMYyCTHUMOCTH CaMOCTOSITEbHOU
KOppEeKLMU [AUYpeTUYecKoHW Tepamuu. YacTbIMM NOPUYMHAMHU OTKa3a WM HEpPEeryJsspHOro
IpMMeHEeHUs] JUYPETHKOB OTMeyYalT pa3BUTHe apTPUTa, CBA3AaHHOIO C HapyLIEeHHWEM 3KCKpeLUuHu
MO4YeBOW KHCJOTBI, apTepHUabHON THUIOTEH3UM C CKJIOHHOCTbIO K NAaJleHUAM W TOJIOBOKDPY:KEHHUIO,
BBIPQOKEHHON CJIabOCTH, MHA/ITUH, OOYCJIOBJEHHON H30bITOYHONW IJKCKpelrer WOHOB KaJlus,
3pEeKTUJIbHOU AUCPYHKIUH, HeYI06CTBA, CBSI3aHHbIE C YacTbIM Modeucnyckanuem [20].

BeifenAl0T ABe Ipynnbl NPUYMH, 00YCJABJIMBAKILUX pedpakKTEPHOCTb K JUypeTHKaM -
IpepeHa/ibHble U peHa/IbHBIE. K IpepeHa/IbHbIM IPUYMHAM OTHOCATCS pa3BUTHe KapUOpPeHaJbHOI0
CHUH/JpPOMa, HapylleHHe MOYEeYHOT0 KPOBOTOKA U BCAChIBAHUS JUYPETHUKA, TMNOAJbOYMUHEMUS U
NOBbILIeHWEe BHYTPUOpIOIIHOTO JaBjeHus [21]. [Ipu kapAvopeHa/JbHOM CHUHApPOMeE AWCOYHKLHA
OZJHOTO M3 OpraHOB, CepZlia WJU MOYeK, BeJleT K AUCPYHKLUHU APYroro, 4To fABJAAETCA NPU3HAKOM
HebJ/IaronpusITHOrO MporHo3a y 60/pHbIX XCH ¥ pu BeIpa)KeHHOM CHIDKEHUH QYHKIUU [TOYEK MOXKET
6bITb 3(QQPEeKTUBHBIM TOJBKO MpUMEHeHHe YJibTpaduabTpanuu KpoBu [22-24]. Hapywenue
IIOYeYHOTr0 KpPOBOTOKAa BeJleT K CHWXXEHUI0 CeKpelMHd JuypeTUKa B IPOCBET KaHajblleB U
JIeKapCTBEHHbIHN NpenapaT He JOCTUraeT KJAeTOK-MHUlleHel. [MIoasbOyMUHeMus1, XapaKTepHas s
NalUMeHTOB C COMYTCTBYIOLIMUM HePPOTUUECKUM CHHAPOMOM, UPPO30OM MEYEHH HJIM BbIPaXKEHHOU
KaxeKCcHel pas/IMuHOTo reHes3a, TAaKKe SIBJISETCS NPUIMHON pa3BUTHUS pedpPaKTEPHOCTH IPHU NpUeMe
dypocemua [20]. OTek CTEHKU KUIIeYHUKA U noBbiieHUWe akTUBHOCTH CHC npu XCH, npuBoAgUT K
CHMXEHHI0O MOTOPMKHU KUIIeYHHKA U NepPy3UU B CJAU3UCTOU 060J104Ke, YTO 3aMe/i/isseT BCcacblBaHUe
JIEKapCTBEHHOTIO NpenapaTta 1 ero 6UoJoCTyIHOCTh [25].
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K peHa/bHBIM NpPUYMHAM Pa3BUTHUA pePpPaKTEPHOCTH K JUYpPETHUKAM OTHOCATCH yMeHbIeHUe
KoJInyecTBa HeppoHOB, cHMkeHHe CK®, KOHKypeHIMs 32 IPOHUKHOBEHUE JUYPETHUKOB B HedpOH,
AbOYMUHYPHS, CAa0blii HAaTpUHMypeTUYeCKUN OTBET Ha YpPOBHe MeT/au [eHJe, TMIOXJIOpeMUYEeCKUN
aJikasio3, runepPyHKIUs AUCTAIbHbIX KaHAJbLEB, HU3Kasl A03a Auypetuka [1, 21]. B Bbicokux mo3ax
neTJjeBble M THAasUJHble JUYPETUKUA BbI3BIBAIOT cruMyadauuio PAAC, nmostomy pua JiedeHusa XCH
peKoMeH/lyeTCs HCN0JIb30BaTh yMepeHHble UM HU3KHe 103bl M 00513aTe/IbHO codeTaThb ¢ MAIID mau BPA.

[Ipy finTeNbHOM NpUeMe NMeTJ/EeBbIX AUYPETUKOB TaKXKe pa3BUBaeTCs «II0YeyHas ajanTalusa,
KOTOpasl XapaKTepusyeTcs runeprpodueil u runepdyHKLed TyOyAspHBIX SNUTe/MaNbHbIX KJIETOK
JMCTa/JIbHBIX KaHaJbILIEB, YTO BeJleT K yBeJMYEHUIO peabcopOLMy HaTpUs B HUX, U MOCAeAyIolLieMy
CHIKEHHIO HaTpUiypesa U pa3BUTHIO THIIOXJI0PEMUYECKOTO a/IKa/103a.

Y nanueHTtoB ¢ XCHc®B u 3acTOUHBIMU SABJEHUSIMM JAUYPETUKU TNPUMEHSAITCA C
OCTOPOKHOCTBIO, YTOObI He BbI3BATh Upe3MEPHOr'0 CHKEeHUsI KOHEYHO-AMaCTOJIUYECKOT0 JaBJeHUs
B JIEBOM >KeJIyZI0UKe B 06'beMa cepieYHoro Beibpoca [26].

Hanb6osiee yacTo npuMeHsieMbIMU Ha NMPAKTUKe CTPAaTErUsIMU NpeofosieHus1 pePpakTepHOCTH
K JUypeTUKaM fBJSAITCA ONTUMH3aLMUs [J03bl MeTJeBbIX JAUYPETHKOB M IpeAlNoYTUTE/IbHee
HenpepbIBHAsE HHOY3HUs O0I0CHOMY BBeZieHHI0 [21,25] u mocjie KOMOHMHUPOBaHHAs AUypeTHYecKas
Tepanus KM3-3a yBeJM4eHHs BEPOSITHOCTH TsKeJIbIX 3J1eKTPOJIUTHBIX HapylueHu# [20].

[IpumeHeHue Topacemuga npu XCH cuuTaercss Haubosiee 060CHOBAaHHBIM B CPaBHEHUH C
JpPyTUMH TMeTJeBbIMHM JUypeTUKaMU B CBfI3U C psJioM [peuMmyllecTB mnociaenHero [1]. Ha
CEroJIHAIIHUMN JleHb TOpaceMu/J| — UMeeT ONTUMa/bHbIH papMaKOKMHETHYEeCKUH MPOPuUJIb, caMbli
6esonacHbli U 3QPeKTUBHBIA JUYPETUK U3 O5TOM TIpynnbl, NPeBOCXOAUT JypoceMHus, Mo
JauTesbHOCTH 3ddekta g0 10 4 mpoTUB 6-84, MMeeT G6oJiee BBICOKYIO W IPEACKA3yeMyHO
6MOJO0CTYIHOCTD, TAK KaK OHA He 3aBUCUT OT npueMa nuiiu (80% npotus 64%) u 80% Topacemuja
MeTabo/IM3UpyeTCcA B [le4YeHH, N03TOMY y MaLMEeHTOB C N0YeYHON HeJOCTaTOYHOCThI0 3HAYUTEJBHO
He U3MeHsIeTcs Nepuo/, MoayBbIBeIeHUS NpenapaTa [27-29].

B KkuTalickoM uccieloBaHMM Ha 6a3e 6osbHULBI [llaHbcu oleHMBasiach 3PpPEKTUBHOCTD
dypoceMuZia ¥ TopaceMuja Hpu nepopasbHOM mnpueMe. [lo cpaBHeHHIO ¢ dypoceMHIOM, TOpaceMUJ,
JIOCTOBEPHO CHIDKaJ YAaCTOTy U JJIUTENbHOCTb FOCOMTAMM3alUK ¥ naureHToB ¢ XCH, ysiydinan kayecTBo
*ku3uu [30].

MHoroyuc/ieHHble HCCAEL0BaHUSI C TOPACEMHUJIOM BbIIBUJU Y HEro CHOCOGHOCTb CHUXKAaThb
CeKpeLHIo albJ0CTePOHA U 6JIOKUPOBATh CBA3b C MUHEPAJOKOPTUKOUIHBIMU penieniTopamu [31-34],
MHTHUOUPOBAThb 3KCIPECCUI0 KOJIJIareHa U3-3a CTUMYJISALIMY BbICBOOOXKAEHNSA NPOCTALUMKIUHA [35, 36],
yMmeHbuaTh BaussHue Ha CHC [37] u npsMoe uHrubupywoiuee geiictBue Ha AT Il [38]. UmeHHO
HaJ/IM4Me y TopaceMu/Jia aHTUAJIbJ0CTEPOHOBBIX 3ddeKTOB, 0co6eHHO y 60JbHBIX ¢ XCHc®B [39, 40],
IPUBOAUT K MNpeAyNpexJeHHI0 M 3aMelJjleHUI0 NpoueccoB ¢pubpos3a B MHOKapZe U, BO3MOXKHO,
OKa3bIBaeT BJIMSIHUE Ha NPOTrHo3 60JibHbIX XCH.

TuasuaHble AuypeTUKU. B Hacrosimiee BpeMsi NPOJO/DKAIOT AKTHBHO HCIOJIb30BAThCS
THA3UJHble U THA3UAONOJOOHbIEe JUYPETHUKH - TUAPOXJOPTHA3UJ, UHJANaMuj, BO3JEWCTBYS Ha
KOPTHUKaJbHbIM CerMeHT BOCXOJsIled 4acTH HeppOHa OKas3blBAIOT YMepeHHOe JUypeTHYecKoe U
HaTpUHWypUuecKoe JelcTBHe Yy OOJIbHBIX C HOpPMaJjbHOU QYHKIUEN MNo4eK U YMepPeHHbIMHU
cumnrToMamMu XCH. TuasujHble JUYPETHKH TaKKe MOTYT BbI3bIBAThb T'MIIOKAJHMEMHIO, TUIIOMAarHUEeMHUIO,
3HAUMUTEJIbHO peXe BJMATb Ha YIJIEBOAHBbIM WU JIMIOUAHBIA OOMEH, MOBbIIIAs YPOBEHb IJIIOKO3bl U
TPUIJIMLIEPU/IOB.

Tsoxenple MposiBJIEHUS CepAeyHOM HeNOCTAaTOYHOCTH MWW pedpakTepHOCTb K JWypeTHKaM
NPUBOJUT K HEOOXOJUMOCTH COYeTaHUsl METJIEBbIX AUYPETUKOB C THA3WJHBIMH, YTO YCUJIMBAeT
HaTpUHypes, HO TpebyeT KOHTPOJIS 3a 3JIEKTPOJIMTHBIM 6a/laHCOM, KaK ObLIO MPOJAEMOHCTPHPOBAHO B
uccaegoBanuu CLOROTIC [41].

Kanmuiic6eperawmuye auypeTHKkH. UMeeTcs fJoka3aHHas B3aUMOCBA3b MexAay pa3putueM XCH
Y OBBILIEHHBIM YPOBHEM aJIbJ0OCTEPOHA B KPOBH [42], TaK KaK a/ibJOCTEPOH YYaCTBYET B PEryasLUU
HaTpus, KaJusd U BoAbl [43], BaAusieT Ha npouecchl BocnajleHus1, Gubdposa cepfLa U COCyl0B, IPUBOASA
K peMoJe/IMpOBaHHUI0 MHOKapAa M 3HJAOTeJHalbHON AuchyHkuuu [44]. B HacTosee Bpems
JIOKa3aHO, YTO AaHTAaroHMCTbl MHHEPAJOKOPTHUKOU/JHBIX PELENTOPOB COHPOHOJAKTOH B
uccaenoanusix RALES [45] u amnepenon B EMPHASIS-HF [46], yaydliailoT NpOrHo3 »KHU3HHU Y
6oabHbix XCH. B wuccnemoBanuum EPHESUS Ha ¢oHe Ha3HayeHUs 3mjepeHOHa OTMeEYaJsoCh
JIOCTOBEpPHOE CHM)KEHHe TOCHUTANM3alluid M 06Lleldl CMepTHOCTHM M3-3a C CepAedYHO-COCYAMCThIX
ocnokHeHUM y nauuneHToB ¢ XCH, nepeneciiux UM [47, 48].
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WHru6MTOpHhl HATPHH IJIIOKO3HOTO TpaHcHnopTepa 2 Tuna. OcHoBHBIM 3dpdekTom UHIJIT-2
SIBJISIETCSI CIOCOOGHOCTD GJIOKMPOBATH PeabCopPOLUIO0 IJIF0KO3bI B MPOKCUMAa/IbHBIX OTZEeJax MOYeYHbIX
KaHaJIbI[eB C OJJHOBPEMEHHbIM KPAaTKOBPEMEHHBIM yCUJIEHUEM HaTpuilypesa [49] U oCMOTUYECKHUM
JUype30oM, H3-3a MOBbIIIEHHONW 3KCKpeluu TrJawko3bl [50], 4TO, MO-BUAMMOMY, CHOCOOGCTBYET
CHIDKEHHIO MpeJHarpy3KyU U MOCTHATPy3KH Ha cep/ile, oco6eHHO y nanueHToB ¢ XCH 1 xpoHudeckon
6os1e3ub10 ToYeK (XBII) [51]. BepoATHO, CMOCOGHOCTD K HATPUHYpPe3y 3aBUCUT OT QYHKIIMOHAJIbHON
CIIOCOOHOCTH TMOYEK WJM YIJIEBOJAHOrO cTaTyca nanueHTa. OJHOW M3 YHUKAJbHOU CIMOCOOGHOCTH
MpenapaToB 3TOW TIPYNIbl SBJASETCS COKpallleHHe WHTePCTUIMAIbHOW KUAKOCTH B OoJblIel
CTeNeHU, YeM BHYTPUCOCYAUCTOU, YTO YMEHbIIAeT MOYEYHbI UHTEPCTULIMAIbHbBIA OTEK, NOBBIIIAET
noyeuHyw nepdysvo U yaydmaeT 06Uyl reMoJUHaMHKy [52]. B skcliepuMeHTe [0Ka3aHO, 4YTO
JanaraudJo3uH YMeHbIIaeT 06'beM UHTEPCTUIMAIbHON XUJKOCTU NPUMEPHO B /iBa pasa 6oJIbIIE,
yeM 00'bEM KPOBH, YTO MOATBEPKAAET €ro ClIOCOOGHOCTh YMEHbIIATh MOYEYHbIN 3aCTOM, HE BbI3bIBast
3HAUUTEJbHOW rumnoBojeMuu [53], 4YTO, MO-BUAMMOMY, CBH/IETEJbCTBYET O BbIPAXKEHHbBIX
opraHonpoTeKTUBHBIX cBoMcTBax UHIJIT-2 oco6enHo y manuenToB ¢ XCH u XBII.

AHTaroHUcCTbl  AHTMOTEH3WHOBBLIX PeNEeNnTOPpoB U  HENpPWIM3UHA  UHTUOGUTOP.
BascapTaH/caky6uTpui, nepBblil B cBoeM Kiacce npenapaT APHU, okasbiBaeT cBoe AelicTBUE 3a CUET
OZTHOBpPEMEHHOTO O6JyioKHpoBaHUsl pelentopa AT ¥ NOBbILIEHUS YPOBHS HATPUHypeTUYECKHUX
NEeNTUA0B. JTOT JBOWHOM MEXaHU3M MO3ULIMOHUPYET IMpenapaT KaK MOILIHOe TepaneBTUYeCKOe
CpeJCTBO MPU COCTOSIHUSX, CBI3aHHBIX C U3ObITKOM KU/ KOCTH U apTepUabHOM runepreH3ueit [54].

PesysbTaTel ucciaefoBaHuss Wang u coaBT. MOKas3aad, 4YTO MpenapaT MepBOHAa4YaJbHO
3HA4YMTeJIbHO yBEeJUUYMBaJl HaTpUilype3 U JUype3 Kak 4yepe3 6, Tak U yepe3 24 yaca mocie nmpueMma
nepBoil fo3bl. OpHako 3TU 3¢PeKThl He COXpPaHSAJUCh [JJIMTeJbHOE BpeMs, UYTO MO3BOJISET
NpeANoJIOKUTD HaJIMUKe KOMIIEHCATOPHbBIX MeEXaHU3MOB B IouKax [55].

3akioyenve

[loHMMaHWe MeXaHU3MOB pEeryJsalud BOAHO-COJIEBOT0 OOMeHa IMpU MaTOJOTHYECKUX
COCTOSHUAAX WIpaeT pelawliee 3HadeHUe A onTuMusanuu Tepanuu. [Ilpu XCH Hapywenwue
HaTpuiypesa CBS3aHO C HeWpOTryMopaJbHOW aKTUBAIlMeH, CHMWXKeHHeM 3(PeKTUBHOCTH
KJIYy60UYKOBOM QUIBTPAlMM U yCUJIeHHWeM peabcopObuuu HATpHUs B pa3MYHBbIX OTZesax HeppoHa,
cJ1e/I0BaTeIbHO, peryJIMpOBaHUe YPOBHS HAaTPHUS SBJSETCS BaXKHEUIIUM GAKTOPOM, OTIpe/ie oM
KJMHUYEeCKUe UCcXoAbl [56]. YuuThiBass MHOroo6pasve MexaHHW3MOB, NPUBOJALIMX K HapyLIeHUIO
HaTpUilypesa, AUYPETUKH J0JDKHBI PACLEHUBATBCS TOJIBKO KaK 3JIEMEHT B IeJI0 CUCTEMe MepONpUSTHN
BTOPUYHOM MPOUIAKTUKYU 3aCTOMHBIX SIBJIEHWH, BKJIIOYAs U CTPOTOe COOJII0/IeHNe PeKOMeHAALWN Mo
CHWXEHHIO YPOBHS COJIM B MMULIE U ONTUMA/IbHYI0 IaTOrEHETHYECKYIO TEPATIHUIO.

XCH siBsisieTcs1 CHHZIpOMOM, a He 3ab0JieBaHUEM, [T03TOMY CBOeBpeMeHHOe U 3G EeKTUBHOE JIeYeHNe
OCHOBHOTO 3a00JIeBaHUs], JieXKAlllero B OCHOBE CEPAEYHOM HEeAOCTATOUHOCTH, MOXET YMEHBUIWUTb
CUMIITOMBI Cep/IeYHOM JileKOMIIEHCAllUHY WU AaxKe NpeynpeauTh pa3Butre XCH.
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