ISSN 2181-0974
DOI 10.26739/2181-0974
Impact Factor. S_J[F 2022: 5.937

RESEARCH

Volume 7, Issue 2/1

2026



ExxeKkBapTanbHbIn
Hay4YHO—MNpPaKTUYEeCKUU
XypHan

ISSN: 2181-0974
DOI: 10.26739/2181-0974

0RO
[=] &5tk

MUWHUCTEPCTBO 3APABOOXPAHEHN4
PECIMYB/NMNKUN Y3BEKUCTAH

XXypHan kapanopecnuparopHbIX CCcneaoBaHuUn

JOURNAL QF
CARDIORESPIRATORY
RESEARCH

FnasHbIn peaaktop: O.H.TAWWKEHBAEBA
Yupeautens:

CaMAapKAHACKNIN rocyAQPCTBEHHbIN
MeAUUMHCKUA YHUBEpCUTeT

Tadgigot.uz

o
= éross"e

N2 2/1
2026



JVPHAN KAPIUOPECTUPATOPHbIX HCCNELOBAHIN

N22/1 (2026) DOI http://dx.doi.org/10.26739/2181-0974-2026-2/1

I'naBHbI pegakrop:

Tamken6aeBa JaeoHopa HermaToBHa
O00KMOP MEOUYUHCKUX HAYK, npodeccop, 3asedyiowas Kagedpoti enymperHux 6onesnetl u kapouonozuu Ne2 Camapkanockozo
T'ocyoapcmeennoeo meouyunckozo ynusepcumema, npedceoamensv Accoyuayuu mepanesmos Camaprxanockoti obracmu.
https://orcid.org/0000-0001-5705-4972
|

3amecTUTEIb IJIABHOTO peaakropa:

Xaii0yauna 3apuna PycianoBHa
00KMOP MEOUYUHCKUX HAYK, PYKOBOOUMENLb OMOeNd OUOXUMUU € 2PYNNOL MUKPOOUOLO2UU
I'Y «PCHIIMLIX um. axao. B. Baxuoosay https://orcid.org/0000-0002-9942-2910

YNEHDI PESAKLUOHHOM KONMETM:

Aassu Anuc JlroTdyniaeBny Puzaes Kacyp AnumakaHnoBu4
axademuk AH PY3, 0okmop meouyunckux O00KMOPp MeOUYUHCKUX HAVK, npogeccop, Pekmop
nayx, npogeccop, Ilpedcedamensy Accoyuayuu Camapranockozo 20cyo0apcmeenio20 MeouyuHcKo2o
Tepanesmos Y36exucmana, Cogemnux oupekmopa yuugepcumema, https://orcid.org/0000-0001-5468-9403
Pecnybnuxanckozo cneyuaiusuposanHo20 HayuHo-

NpaKmu4ecko2o yenmpa mepanuu u MeOUYyuHCKou 3usayanaes Llyxpar XynoiidepaneBuyu
peabunumayuu (Tawxenm) O00KMOP MEOUYUHCKUX HAVK, NPOPeccop, 3aMecmument

https://orcid.org/0000-0002-0933-4993 dupexmopa no nayuroii paéome uncmumyma

UMMYHOR02UU U 2eHOMUKY Yenoseka AH PY3
Boxepus Jleo Anronosm https://orcid.org/0000-0002-9309-3933

axkademukx PAH, 0okmop meduyunckux
nayk, npogeccop, Ipezudenm nayuno2o yenmpa

9 Hdxan KoBak
cepoeuno-cocyoucmoii xupypeuu um. A.H. bakynesa I dced G E N
(Mocxsa), https://orcid.org/0000-0002-6180-2619 [pogpeccop, npedcedamens Cosema Esponeiickozo

obujecmea Kapouoio208 no UHCYIbIY, PYKOBOOUMEb

Kypﬁaﬂos PaBmaHGex I[aB.]'leTOBl/[‘l cneyuaiusupoearnHou Kapduoxzozuu, 361660)/}01/{41/[1/[

axademux AH PY3, 0oxmop meouyunckux nayx, npoghecop, omoenenuem Kapouor02uL, Kapouo- u MOPAKAILHOL
Cosemnuk oupekmopa Pecnybaukanckoeo cneyuaiusuposannozo Xupypeui, KOHCY1lbmanm-kapouonoe, bonoruya I nenguno,
HAYYHO-NPAKMUYECKO20 MEOUYUHCKO20 YEHMPA KapOUOI02UU Jlecmep (Benuxobpumanus)

(Tawxenm), https://orcid.org/0000-0001-7309-2071
Cepruo Beprapannu

HlxasieB Anekceii EBrenneBny Tpogheccop knunuyeckoli GUOXUMUU U KIUHUYECKOU
II.M.H, npodeccop, pexrop DereparbHOro rocyaapcTBEHHOTO MONEeKYNAPHOU OUONI02ULL, 21A8HbII 8paY omoena
OIOJKETHOTO 06Pa30BATEIBHOTO YIPEKICHHS BEICIIETO 1abopamoprotl meduyunvl, bonvruya Yuusepcumema Top
obpasoBanus «lxeBckas rocy1apcTBEHHAsT MEAUIIIHCKAS Bepzama (Pum, Umanus)
akagemus» MuUHHUCTEpCTBaA 3apaBooxpanenns Poccuiickoi

Denepanuu

JIupepko Upuna Biragumuposna
00KMOP MEOUYUHCKUX HAYK, npogheccop,
3amecmumens oupexmopa no Hayke Pecnybnukarnckozo
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OLEHKA Y®®EKTUBHOCTH MUOKAPIUAJIBHOMN PEBACKYJISIPU3AIIMN HA OCHOBE KJIMHUKO-
HHCTPYMEHTAJIBHBIX TAHHBIX Y BOJIbHBIX HINIEMUYECKOU BOJIE3HBIO CEPALIA

For citation: M.D. Abdullaeva, D.O. Rasulova ASSESSMENT OF MYOCARDIAL REVASCULARIZATION EFFECTIVENESS IN
PATIENTS WITH ISCHEMIC HEART DISEASE BASED ON CLINICAL AND INSTRUMENTAL DATA. Journal of cardiorespiratory
research. 2026, vol 7, issue 2/1.
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AHHOTAIUSA
Ieap ucciea0BaHUs MPOBECTH KOMIUICKCHYIO KIMHUKO-HHCTPYMEHTAIbHYIO, ()YHKIHMOHAIBHYIO 1 OHOXMMHUYECKYIO OLEHKY (G deKTHBHOCTH
Pa3NUYHBIX METOZ0B MHOKapAMaIbHOM PEBACKyISIpU3ALMK y ManueHtoB ¢ Mmemmdeckass 0oie3Hb cepama, a TakKe BBISIBUTH MPEAUKTOPHI
Pa3BUTHA CEPJIEUHO-COCYAUCTBIX OCIOKHEHUH.
Marepuaibl U MeToAbl. B uccrnenoBanue BkmrodeHsl 96 marmeHtoB ¢ Mmemmuueckas O0ne3Hb CepAlla, KOTOPHIM BBINOJIHEHA ILIAHOBASI
MHOKapAnaibHasl peBacKyisipu3anyust. B 3aBHCHMOCTH OT MeTO/ja BMEIIATEeNbCTBA MAMEHTHI ObLIN pacHpesieNe sl Ha JBe rpymmsl: | rpymnma (n =
52) — nociie upeckokHOro KopoHapaoro Bmernaresibersa (HKB), I1 rpymma (n = 44) — mociie koponapHoro mryatuposanus (KIII). [Iposoaunack
OLICHKA JMHAMHKH I3JIEKTpOKapanorpaduueckux U sxokapaunorpaduueckux mokasatesieil, yposueil TpomonmuHa I u KOK-MB, napamerpos
JUIHAIHOTO CIIEKTpPa, YacTOTHl OCJIOKHEHHWH, a Taike kadecTBa xm3HM mo mkanam SF-36 u KCCQ. CrarucTiueckuii aHaiaW3 BBITIONHEH C
ucnonb3oBanueM makera SPSS 26.0 ¢ npumvenernem t-kpurepust CThIOZCHTA U KPUTEPHS (%, Pa3IHIKs CUUTAIUCH CTATUCTHYSCKH 3HAYHMBIMHE [IPU
p <0,05.
PesyabTaThl. Yepes 6 MecsLeB 0CIIe BMEIIATENFCTBA OTMEUCHO JIOCTOBEPHOE YIIyUILICHHE KIMHUKO-UHCTPYMEHTANIBHBIX MTOKa3aTenei: Gppakimst
BBIOpOCA JIEBOTO JKEITyJOUKa yBEINYMIACh B cpeHeM Ha 12%, yactoTa nmemudeckux m3MeHeHnit Ha OKI' camsunacek Gonee uem B 3 pasa. [lomnas
peBackymsipu3amus gocturayra y 83% mammento nocie UKB u y 89% mocne KII. Yacrora ocnmoxxuenmit cocrasmna 32,7% u 50,0%
COOTBETCTBEHHO. YCTaHOBJICHO, YTO OCHOBHBIMH IHPEIUKTOPaMH HEOIAarolpUsTHBIX MCXOJOB SIBISIOTCS CHIDKEHHME (pakiuu BeIOpoca JIEBOrO
XKeTymouka MeHee 45%, moBbleHNHe ypoBHs TpormoHuHa I Gomee 0,5 Hr/mul, Hanuuue caxapHoro aua0era 2 THIIA M XPOHHYECKOH CepAedHOM
nemocrarounoctu -1V pyuximonansroro kinacca mo NYHA. IMoka3arenu kauecTBa )U3HH JOCTOBEPHO YIYUIIHIACH: CyMMapHsbIii 6amt SF-36
yBemmumics ¢ 48,5 no 74,5, mxanst KCCQ — ¢ 49,3 no 77,9 (p <0,001).
3akoueHne. MuokapauaabHas peBacKyIIpH3aIys y MaueHToB ¢ Mmemudeckas 601e3Hb cep/na CONpOBOXKAASTCS 3HAYUTENBHBIM YTy IIEHHEM
COKpATUTENPHOW (DYHKIMM MHOKapJa M KadecTBa JKM3HH. UpecKokHble BMENIaTEeNIbCTBA OOecHeunBaroT Oosee OBICTPOE BOCCTAHOBICHHE
(YHKIIMOHAJIBHOTO COCTOSTHMS, TOTJ[a KaK KOPOHAPHOE LIyHTHPOBAHHUE XapakTepusyeTcs Oojiee yCTOWYMBBIM IeMOAMHAMUUeCKUM dpdexTom B
OTHaNEHHbIC CPOKH. BbIsBICHHBIE (DAKTOPBI PUCKA MO3BOJSIOT ONTHMH3HMPOBATh CTPATH(HKALMIO MAIUCHTOB M CHH3UTH YaCTOTY CEPIEYHO-
COCYJIUCTBIX OCIOKHEHHH.
KioueBble cjoBa: wumemudeckas OOJIE3Hb CepAllda, MHUOKapAHaibHAas pPEBACKyJSpH3aIMs, KOPOHAPHOE BMEIIATEIbCTBO, KOPOHAPHOE
LIYHTHPOBAHHUE, OCJIOXHEHHM, TPOIIOHUH I, ppaxims BbIOpoca, KauecTBO KU3HU.
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ANNOTATION
Obijective. To conduct a comprehensive clinical, instrumental, functional, and biochemical assessment of the effectiveness of various methods of
myocardial revascularization in patients with Ischemic Heart Disease, as well as to identify predictors of cardiovascular complications.
Materials and Methods. The study included 96 patients with Ischemic Heart Disease who underwent planned myocardial revascularization.
Depending on the type of intervention, patients were divided into two groups: Group | (n = 52) — after percutaneous coronary intervention (PCI);
Group Il (n = 44) — after coronary artery bypass grafting (CABG). The dynamics of electrocardiographic (ECG) and echocardiographic (EchoCG)
parameters, levels of troponin | and CK-MB, lipid profile parameters, frequency of complications, and quality of life according to SF-36 and KCCQ
scales were assessed. Statistical analysis was performed using SPSS 26.0, applying Student’s t-test and the y? test; differences were considered
statistically significant at p < 0.05.
Results. Six months after the intervention, a significant improvement in clinical and instrumental parameters was observed: left ventricular ejection
fraction increased by an average of 12%, and the frequency of ischemic ECG changes decreased more than threefold. Complete revascularization
was achieved in 83% of patients after PCI and in 89% after CABG. The complication rates were 32.7% and 50.0%, respectively. The main predictors
of adverse outcomes were identified as a decrease in left ventricular ejection fraction below 45%, an increase in troponin | level above 0.5 ng/mL,
the presence of type 2 diabetes mellitus, and chronic heart failure of NYHA functional class I11-1V. Quality of life indicators significantly improved:
the total SF-36 score increased from 48.5 to 74.5, and KCCQ scores from 49.3 to 77.9 (p < 0.001).
Conclusion. Myocardial revascularization in patients with Ischemic Heart Disease is associated with a significant improvement in myocardial
contractile function and quality of life. Percutaneous interventions provide faster recovery of functional status, whereas coronary artery bypass
grafting demonstrates a more stable hemodynamic effect in the long term. Identified risk factors allow optimization of patient stratification and
reduction of cardiovascular complications.
Keywords: ischemic heart disease, myocardial revascularization, percutaneous coronary intervention, coronary artery bypass grafting,
complications, troponin I, ejection fraction, quality of life.
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YURAK ISHEMIK KASALLIGI BILAN OG‘RIGAN BEMORLARDA KLINIK-ASBOBIY MA'LUMOTLAR ASOSIDA
MIOKARD REVASKULYARIZATSIYASI SAMARADORLIGINI BAHOLASH

ANNOTATSIYA
Tadgigot magsadi yurak ishemik kasalligi bilan og'rigan bemorlarda miokard revaskulyarizatsiyasining turli usullarining samaradorligini
kompleks Klinik, instrumental, funktsional va biokimyoviy baholashni o'tkazish, shuningdek, yurak-gon tomir asoratlari rivojlanishining bashorat
giluvchi omillarini aniglash.
Materiallar va usullar. Tadgiqotga yurak ishemik kasalligi bilan og'rigan va rejali miokard revaskulyarizatsiyasidan o'tgan 96 bemor Kkiritilgan.
Avralashuv usuliga garab, bemorlar ikki guruhga bo'lingan: | guruh (n = 52) — perkutan koronar aralashuvdan (PCI) so'ng, Il guruh (n = 44) —
koronar arteriya bypass payvandlashdan (CABG) so'ng. Elektrokardiografik va ekokardiografik parametrlarning dinamikasi, troponin | va CPK-
MB darajalari, lipid profil parametrlari, asoratlar darajasi va SF-36 va KCCQ shkalalari yordamida hayot sifati baholandi. Statistik tahlil SPSS 26.0
paketi yordamida Student t-testi va 2 mezonidan foydalangan holda amalga oshirildi; farglar p < 0,05 da statistik jihatdan ahamiyatli deb hisoblandi.
Natijalar. Aralashuvdan olti oy o'tgach, klinik va instrumental parametrlarda sezilarli yaxshilanish kuzatildi: chap qorincha chigarish fraksiyasining
o'rtacha 12% ga oshishi, EKGda ishemik o'zgarishlarning chastotasi 3 martadan ko'proqga kamaydi. PCI dan keyin bemorlarning 83% da va CABG
dan keyin 89% da to'liq revaskulyarizatsiyaga erishildi. Asoratlar darajasi mos ravishda 32,7% va 50,0% ni tashkil etdi. Noqulay natijalarning
asosiy bashorat giluvchi omillari chap gorincha chigarish fraksiyasining 45% dan pastga pasayishi, troponin | darajasining 0,5 ng/ml dan ortiqga
oshishi, 2-toifa diabet va NYHA ma'lumotlariga ko'ra 1lI-IV funktsional sinfdagi surunkali yurak yetishmovchiligining mavjudligi ekanligi
aniglandi. Hayot sifati ko'rsatkichlari sezilarli darajada yaxshilandi: SF-36 umumiy balli 48,5 dan 74,5 gacha, KCCQ shkalasi balli - 49,3 dan 77,9
gacha oshdi (p < 0,001).
Xulosa. Koronar arteriya kasalligi bilan og'rigan bemorlarda miokard revaskulyarizatsiyasi miokard gisgarish qobiliyati va hayot sifatining sezilarli
darajada yaxshilanishi bilan bog'liq. Teri orgali aralashuvlar tezroq funktsional tiklanishni ta'minlaydi, koronar arteriyani bypass payvandlash esa
uzoq muddat davomida bargarorroq gemodinamik ta'sir bilan tavsiflanadi. Aniglangan xavf omillari bemorlarni optimallashtirish va yurak-gon
tomir asoratlari chastotasini kamaytirish imkonini beradi.
Kalit so'zlar:ishemik yurak kasalligi, miokard revaskulyarizatsiyasi, perkutan koronar aralashuv, koronar arteriyani shuntlash, asoratlar, troponin
I, ejeksiya fraksiyasi, hayot sifati.

KIRISH go'llaniladi: perkutan koronar aralashuv (PCI) va koronar arteriya

Yurak ishemik kasalligi umumiy o'limning asosiy sababi bo'lib  shuntlash. Optimal davolash strategiyasi koronar arteriyaning anatomik
golmogda va yurak-gon tomir kasalliklaridan o'limning asosiy  xususiyatlari, aterosklerotik shikastlanishlarning darajasi va targalishi,
sabablaridan biri bo'lib golmoqda, epidemiologik tadgigotlarga ko'ra,  miokard funktsiyasi, go'shma kasalliklarning mavjudligi va bemorning
barcha o'limlarning 30% gacha gismi ushbu kasallikka to'g'ri keladi. ~ umumiy jarrohlik xavfi kabi omillarning kombinatsiyasi bilan
Kasallikning yuqori targalishi, shuningdek, uning muhim tibbiy va  belgilanadi.
ijtimoiy ahamiyati ushbu holatni diagnostika qilish va davolash Intervension kardiologiya va yurak jarrohligida sezilarli yutuglarga
usullarini yanada takomillashtirishni tagozo etadi. garamay, operatsiyadan keyingi asoratlar muammosi dolzarb muammo

Koronar arteriya kasalligini (KAK) davolashning asosiy  bo'lib golmogda. Eng jiddiy salbiy ogibatlarga takroriy ishemik
yondashuvlaridan biri bu miokard revaskulyarizatsiyasi bo'lib, u  hodisalar, yurak aritmiyalari, surunkali yurak yetishmovchiligining
koronar gon ogimini tiklashga, miokard ishemiyasining og'irligini  rivojlanishi, shuningdek, stent restenozi va bypass transplantat trombozi
kamaytirishga, chap qorincha funktsiyasini yaxshilashga va uzoq kiradi, bu esa oxir-ogibat bemorlarning yomon prognoziga va hayot
muddatli prognozni yaxshilashga qaratilgan. Zamonaviy klinik  sifatining pasayishiga olib keladi.
amaliyotda miokard revaskulyarizatsiyasining ikkita asosiy usuli
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Yevropa Kardiologiya Jamiyati (2023) va Ko'krak gafasi jarrohlari
Jamiyatining  (2024) ma'lumotlariga ko'ra, perkutan koronar
aralashuvlardan so'ng yurak-gqon tomir asoratlarining chastotasi 30% ga
etadi, koronar arteriya bypass payvandlashdan keyin esa 45% ga yetishi
mumkin. Komorbidli bemorlarning ulushi ortib borayotgani, aholining
garishi va 2-toifa diabetning yuqori targalishini hisobga olgan holda,
xavfni stratifikatsiya gilishning kompleks yondashuvlarini ishlab
chigish aynigsa muhimdir. Bunday yondashuvlar nafagat salbiy klinik
natijalar ehtimolini bashorat qilish, balki miokard
revaskulyarizatsiyasidan keyin individual reabilitatsiya dasturlarini o'z
ichiga olgan bemorlarni boshgarishni optimallashtirish imkonini beradi.

TADQIQOTNING MAQSADIishemik yurak kasalligi bilan
og'rigan  bemorlarda miokard revaskulyarizatsiyasining  turli
usullarining samaradorligini kompleks klinik, instrumental, funktsional
va biokimyoviy baholashni o'tkazish, shuningdek, yurak-gon tomir
asoratlari rivojlanishining bashorat giluvchi omillarini aniglash.

MATERIALLAR VA USULLAR

Tadgigotga miokard revaskulyarizatsiyasi rejalashtirilgan holda
ixtisoslashtirilgan kasalxonaga yotgizilgan ishemik yurak kasalligi
bilan og'rigan 96 bemor kiritilgan. Amalga oshirilgan aralashuv turiga
garab, barcha ishtirokchilar ikkita klinik guruhga bo'lingan: | guruh (n
= 52) — perkutan koronar aralashuv (PCI) o'tkazilgan bemorlar; Il
guruh (n = 44) — koronar arteriya bypass payvandlash (CABG)
o'tkazilgan bemorlar.

Tadgiqot ishtirokchilarining o'rtacha yoshi 57,8 + 5,3 yoshni tashkil
etdi. Jinslar bo'yicha tagsimotda erkaklar ustunlik qildi, bu esa
ishtirokchilarning 56,2% ni tashkil etdi, bu erkaklar orasida koronar
yurak kasalliklarining yuqori targalishi hagidagi umumiy gabul gilingan
epidemiologik ma'lumotlarga mos keladi. Komorbidliklarni tahlil gilish
shuni ko'rsatdiki, aksariyat bemorlarda sezilarli komorbidliklar mavjud
edi. Subyektlarning 68,5% da arterial gipertenziya aniglangan, 79,2%
da esa surunkali yurak yetishmovchiligi belgilari kuzatilgan.
Bemorlarning 43,7% da semizlik va 2-toifa diabet 21,8% da tashxis
go'yilgan. Aniglangan komorbidlik profili koronar yurak kasalligi bilan
og'rigan zamonaviy bemorning tipik klinik profilini aks ettiradi, bu
yugori umumiy yurak-gon tomir xavfi va asosiy kasallikning kechishini
og'irlashtiradigan va prognozga ta'sir giluvchi bir nechta omillarning
mavjudligi bilan tavsiflanadi.

Tekshiruv usullari

Barcha bemorlar yagona protokolga muvofiq keng gamrovli klinik
va instrumental tekshiruvdan o'tkazildi. Klinik bosgich batafsil tibbiy
tarixni 0'z ichiga oldi, simptomlarning og'irligini, angina xurujlarining
chastotasini, surunkali yurak yetishmovchiligining funktsional klassini,
oldingi miokard infarktlari hagida ma'lumotni va an'anaviy xavf
omillarining mavjudligini baholadi. ST segmenti, T to'lgini, ritm va
o'tkazuvchanlik  xususiyatlarini tahlil qgiluvchi standart 12 ta
elektrokardiogramma (EKG) o'tkazildi. Chap qorincha chigarish

1-jadval. Miokard revaskulyarizatsiyasidan ke

fraksiyasini, oxirgi diastolik va oxirgi sistolik diametrlarni, chap
gorincha devorining galinligini va o'pka arteriyasining sistolik bosimini
aniglash uchun ekokardiografiya o'tkazildi, bu esa miokardning sistolik
funktsiyasini ham, yurakning gayta tuzilishi va o'pka gipertenziyasi
darajasini ham baholash imkonini berdi. Koronar angiografiya TIMI
shkalasi yordamida koronar gon ogimini aniglash, koronar arteriya
stenozi darajasini aniglash va vaqgt o'tishi bilan stentlar va koronar
arteriya bypass transplantatlarining o'tkazuvchanligini kuzatish uchun
ishlatilgan. Biokimyoviy tekshiruvlar miokard shikastlanishining
markerlari sifatida troponin | va kreatin fosfokinaza-MB darajasini,
lipid profil parametrlarini (umumiy xolesterin, past zichlikdagi
lipoproteinlar, triglitseridlar) va qon glyukoza darajasini aniglashni o'z
ichiga oldi. Hayot sifati tasdiglangan SF-36 va Kanzas-Siti
kardiomiopatiya so'rovnomasi (KCCQ) so'rovnomalari yordamida uch
bosgichda  baholandi:  aralashuvdan  oldin, 3 oy va
revaskulyarizatsiyadan 6 oy o'tgach, bu bizga bemorlarning sub'ektiv
holati va funktsional faolligi dinamikasini kuzatish imkonini berdi.

Statistik tahlil

Olingan ma'lumotlarni statistik gayta ishlash SPSS 26.0 paketi
yordamida amalga oshirildi. Migdoriy ko'rsatkichlar o'rtacha giymatlar
va standart og'ishlar (M + m) sifatida taqdim etildi. Guruhlar orasidagi
o'rtacha giymatlarni tagqoslash uchun Studentning t-testi va sifat
xususiyatlarini tahlil gilish uchun 2 testi go'llanildi. Farglar p < 0,05 da
statistik jihatdan ahamiyatli deb hisoblandi. Funktsional, biokimyoviy
va sub'ektiv ko'rsatkichlar o'rtasidagi munosabatlarni baholash uchun
Pearson korrelyatsiya koeffitsienti (r) yordamida korrelyatsiya tahlili
o'tkazildi, bu miokard gisqarish funktsiyasi, shikastlanish darajasi,
metabolik kasalliklar va bemorlarning hayot sifati o'rtasidagi o'zaro
ta'sirning asosiy nagshlarini aniglash imkonini berdi.

TADQIQOT NATIJALARI

1. Elektrokardiografik o'zgarishlar dinamikasi

Revaskulyarizatsiyadan so'ng, ko'pchilik bemorlarda EKG
parametrlarida sezilarli yaxshilanish kuzatildi. 7-kundan boshlab ST
segmentining depressiyasining chastotasi PCI guruhida 3,2 baravar va
CABG guruhida 2,5 baravar kamaydi (p < 0,05), bu koronar gon
ogimining tiklanishini va ishemiya og'irligining pasayishini aks ettiradi.
Xuddi shunday, T-to'lgin inversiyasi bilan og'rigan bemorlarning ulushi
61,5-63,6% dan 34,6-40,9% gacha kamaydi va 6 oydan keyin T-to'lgin
inversiyasi bemorlarning atigi 19-23% da saglanib qoldi (p < 0,01).

Kuzatuvning oltinchi oyiga kelib, repolyarizatsiya va ritm deyarli
to'liq normallashdi: sinus taxikardiyasining chastotasi 15-20% gacha
kamaydi va birinchi va ikkinchi darajali atrioventrikulyar blokada
holatlari aniglandi. Asosiy EKG parametrlaridagi guruhlararo farglar
statistik jihatdan ahamiyatsiz edi (p > 0,05), bu uzoq muddatli
elektrofiziologik miokard stabilizatsiyasi nugtai nazaridan PCIl va
CABG ning o'xshash samaradorligini ko'rsatadi.

in bemorlarda elektrokardiografik o'zgarishlar dinamikasi (n = 96)

EKG belgilari PCl oldin 7 kun | 6 oy ichida | KShga 7 kun | 6oyichida | p (guruhlar
ichida ichida orasida)

ST segmentining depressiyasi 2 1 mm, | 67.3 21.2* 15.4** 70.4 28.3* 18.2** > 0,05

%

T-to'lgin inversiyasi, % 61.5 34.6* 19.2*%* 63.6 40.9* 22.7** > 0,05

Sinus taxikardiyasi, % 385 23.1 15.4** 40.9 29.5 20.4** > 0,05

I-Il darajali AV blokadasi, % 7.7 5.8 3.8 9.1 6.8 45 > 0,05

* p < 0.05; ** guruh ichidagi boshlang'ich ma'lumotlar bilan tagqoslaganda p < 0.01.

6 oydan so'ng, ST segmentining depressiyasi bemorlarning atigi 15-
18 foizida saglanib qgoldi, bu miokard ishemiyasining doimiy ravishda
kamayishini aks ettiradi.

2-jadval. Miokard revaskulyarizatsiyasidan oldin va keyin

arametrlari (M + m)

2. Ekokardiyografiya ko'rsatkichlari va miokardning funktsional
holati

Ekokardiografiya ma'lumotlariga ko'ra, revaskulyarizatsiyadan 6 oy
o'tgach, ikkala guruhdagi bemorlarda ham yurak ichidagi
gemodinamikada sezilarli yaxshilanish kuzatildi.
koronar yurak kasalligi bo'lgan bemorlarda ekokardiyografiya

Ko'rsatkich PCI 7 kun | 6 oy | KShga | 7kunichida 6 oy ichida p (guruhlar
oldin ichida ichida orasida)

Chap gorincha chigarish | 486 + | 51,2 + | 54.7 +| 478 +|50.1+6.1* 53.3 +5.5%* > 0,05

fraktsiyasi, % 6,4 5,8* 5.3** 59

1
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LV EDD, mm 55.2 +|541+40 | 52.8 + | 560 = 546 + 53.1 + > 0,05
4.1 3.8** 4.2 3.9 3.6**

O'pka arteriyasi bosimi, mm | 39.2 + | 354 + | 31,7 + | 403 + | 36,8+54* 33.2+5.1** > 0,05

simob ustuni 5.6 5,2* 4,8** 5.9

*p <0.05; ** p <0.01 boshlang'ich ma'lumotlar bilan taggoslaganda.

O'rtacha chap qorincha fraksiyasining fraksiyaviy ventrikulyar ...

PCI dan keyin bemorlarda chap gorincha Iimenining tiklanishi
tezroq (dastlabki 3 oyda) sodir bo'ldi, CABG dan keyin esa ijobiy
dinamika silligroq bo'ldi, ammo 6-oyga kelib u bargarorlashdi.

3. Funksional va biokimyoviy parametrlar o'rtasidagi o'zaro
bog'liglik

Miokardning tiklanish darajasi va asoratlar xavfi o'rtasidagi
bog'liglikni baholash uchun korrelyatsiya tahlili o'tkazildi.

3-jadval. Miokard revaskulyarizatsiyasidan keyin bemorlarda funktsional va biokimyoviy parametrlar o'rtasidagi o'zaro bog'liglik

Parametrlar r p

LVEF <> troponin | darajasi (48 soat) -0.68 <0.001
LVEF <> asoratlar darajasi -0.58 <0.01
Troponin | <> asoratlanish darajasi +0.54 <0.01
LDL ¢« stent restenozi/shuntlaf transplantat trombozi +0.47 <0.05
SF-36 (umumiy indeks) <> Chap qorincha zarrachalarining zarrachalar zarrachalari zarrachalari +0.68 <0.001
SF-36 <> takroriy miokard infarkti -0.57 <0.001

O'tkazilgan korrelyatsiya tahlili sezilarli klinik va prognostik
ahamiyatga ega bo'lgan bir gator nagshlarni anigladi. Troponin |
darajasi va chap qorinchaning ejeksiyon fraksiyasi o'rtasida
sezilarli teskari korrelyatsiya aniglandi (r -0.68), bu
operatsiyadan keyingi dastlabki davrda miokard shikastlanish
darajasi gisgarish funktsiyasining keyingi tiklanishiga bevosita
ta'sir gilishini ko'rsatadi. Muolajadan keyingi dastlabki 24 soat
ichida troponin | darajasi ganchalik yugori bo'lsa, kech davrda
chap qorincha EFFning pasayishi shunchalik aniq bo'ladi.
Ejeksiyon fraksiyasi va asoratlar chastotasi o'rtasida teskari
bog'liglik ham aniglandi (r = -0.58): chap gorinchaning gisqarish
funktsiyasining pasayishi nojo'ya hodisalar xavfining yugqori
bo'lishi bilan bog'lig bo'lib, miokard revaskulyarizatsiyasidan
keyin bemorlarda sistolik disfunktsiyaning yuqori prognostik
ahamiyatini tasdiglaydi.

Bundan tashqari, past zichlikdagi lipoprotein darajasi va stent
restenozi yoki koronar arteriya bypass transplantat trombozi xavfi
o'rtasida to'g'ridan-to'g'ri bog'liglik aniglandi (r = +0.47), bu lipid
metabolizmi buzilishlarining kech ishemik asoratlar rivojlanishidagi
asosiy rolini va ushbu bemor populyatsiyasida agressiv lipidni
pasaytiruvchi terapiya zarurligini ta'kidlaydi. Chap qorincha ejeksiyon
fraktsiyasi va SF-36 integratsiyalashgan hayot sifati indeksi o'rtasidagi
yaqgin to'g'ridan-to'g'ri bog'liglik (r = +0.68), shuningdek, SF-36 va
takroriy miokard infarkti chastotasi o'rtasidagi teskari bog'liglik (r = -
0.57) ham bir xil darajada muhim edi. Ushbu ma'lumotlar yurak
faoliyatining ob'ektiv  parametrlarining yaxshilanishi  sub'ektiv
farovonlikning sezilarli darajada oshishi va takroriy o'tkir koronar
hodisalar xavfining pasayishi bilan birga kelishini ko'rsatadi. Shunday
qilib, miokard gisgarish funktsiyasining yaxshilanishi hayot sifatining
oshishi va asoratlar chastotasining pasayishi bilan bevosita bog'liq
bo'lib, bu bizga hayot sifati ko'rsatkichlarini terapiya va reabilitatsiya
samaradorligining qo'shimcha klinik belgisi sifatida ko'rib chigish
imkonini beradi.

6 oylik kuzatuv davrida perkutan koronar aralashuvdan keyin
bemorlarning 32,7 foizida va koronar arteriya bypass payvandlashdan
keyin bemorlarning 50,0 foizida asoratlar gayd etilgan (p < 0,05). Eng
keng targalgan yurak ritmi buzilishlari (17-25%) atriyal fibrilatsiya
bo'lib, ular orasida yetakchi o'rinni egallagan bo'lib, KABGdan keyin
chastotasi 18,2% ga yetgan. Bemorlarning 7,7-15,9 foizida uchraydigan
o'tkir yurak yetishmovchiligi epizodlari va 5,8-11,4 foiz hollarda gayd
etilgan takroriy miokard infarkti muhim klinik ahamiyatga ega edi.
KABG guruhida umumiy asoratlar darajasi yuqori bo'lishiga garamay,
ularning klinik ko'rinishlari uzoq muddatli davrda ko'pincha kamroq
aniglangan, bu koronar gon oqimi indekslari (TIMI > 2,9) bilan
tasdiglangan to'ligroq va bargaror miokard revaskulyarizatsiyasi bilan
izohlanishi mumkin.

Surunkali yurak yetishmovchiligi dinamikasining tahlili shuni
ko'rsatdiki, aralashuvdan 6 oy o'tgach, NYHA IlI-IV funktsional
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sinfidagi CHF bilan og'rigan bemorlarning ulushi 2,5 baravardan
ko'proqga kamaydi - 46% dan 17-22% gacha. Shu bilan birga, |
funktsional sinfidagi CHF bilan og'rigan bemorlar sonida gariyb uch
baravar ko'payish kuzatildi, PCI dan keyin 40,4% ga va CABG dan
keyin 34,1% ga vyetdi (p < 0,05). Bu o'zgarishlar markaziy
gemodinamikada sezilarli yaxshilanishni, yurak nasosi funktsiyasining
oshishini va mashglarga bardoshlilikning sezilarli darajada oshishini
aks ettiradi, bularning barchasi koronar gon ogimining tiklanishi va
optimallashtirilgan dori terapiyasi fonida amalga oshirildi.

Hayot sifati ko'rsatkichlaridagi o'zgarishlar ham bir xil darajada
aniq ko'rsatildi. Revaskulyarizatsiyadan olti oy o'tgach, SF-36 va
KCCQ shkalalari bo'yicha o'rtacha ballar 25-28 ball (p < 0,001) ga
oshdi, bu bemorlarning ahvolida sezilarli sub'ektiv yaxshilanishni
ko'rsatadi. Eng katta o'sish jismoniy faoliyat (PF) va hayotiy faoliyat
(VT) sohalarida kuzatildi: ko'pchilik bemorlar o'rtacha cheklangan
toifadan deyarli saglanib golgan kundalik faoliyatga va odatiy kundalik
va professional faoliyatlarini bajarish qobiliyatiga ega guruhga o'tdilar.
Kichik guruhlarni taqqoslashda, operatsiyadan keyingi davrda
asoratlarni boshdan kechirmagan bemorlarda SF-36 ballari nojo'ya
ta'sirlar rivojlangan bemorlarga garaganda ancha yugqori (78,9 £ 7,5 va
63,4 + 8,2 hall; p < 0,001) ekanligi aniglandi, shuningdek, KCCQ
giymatlari ham (80,1 + 7,6 va 66,5 + 8,0 ball; p < 0,001) edi. Bu natijalar
yana bir bor klinik natijalar va hayot sifati o'rtasidagi yaqin bog'liglikni
tasdiglaydi: gisqarish funktsiyasini tiklash va asoratlar chastotasining
pasayishi bilan birga keladigan muvaffagiyatli revaskulyarizatsiya
nafagat kardiogemodinamikada ob'ektiv yaxshilanishga, balki
bemorlarning sub'ektiv farovonligi, psixologik qulayligi va ijtimoiy
faolligining sezilarli darajada oshishiga olib keladi.

MUNOZARA. Olingan ma'lumotlar shuni ko'rsatadiki, miokard
revaskulyarizatsiyasi koronar arteriya kasalligi bo'lgan bemorlarda
yurak faoliyatiga, miokard shikastlanish markerlariga va hayot sifatiga
sezilarli darajada foydali ta'sir ko'rsatadi. PClI va CABG o'rtasidagi
aniglangan farglar aralashuvning o'ziga xos xususiyatlarini ham,
koronar perfuziyani tiklash darajasini ham aks ettiradi. 6 oydan keyin
chap gorincha ventrikulyar zarracha hajmining 12-13% ga oshishi yurak
nasosi  funksiyasining tiklanganligini va infarktdan keyingi
remodelizatsiyaning regressiyasini ko'rsatadi. Bu natijalar yirik xalgaro
tadgiqotlar (SYNTAX, EXCEL) ma'lumotlariga mos keladi, ular EF
ning yaxshilanganligini va to'liq revaskulyarizatsiya bilan o'limning
kamayganligini ko'rsatdi. Bizning tadgiqotimizda kuzatilgan o'pka
arteriyasi bosimi va yurak kamerasi hajmining pasayishi ham ijobiy
gemodinamik moslashuvni aks ettiradi. Klinik, funktsional va
biokimyoviy parametrlar o'rtasidagi o'rnatilgan bog'liglik alohida
gizigish uyg'otadi. Troponin | darajasi va LVEF o'rtasidagi sezilarli
salbiy korrelyatsiya (r = -0.68; p <0.001) periprosedural miokard
shikastlanishining kattaligi keyinchalik gisgarish qobiliyatini tiklash
darajasini asosan belgilab berishini tasdiglaydi. Shunga o'xshash
munosabatlar Lalonde va boshqalarning tadgigotlarida tasvirlangan
(JACC, 2022), bu yerda PCI dan keyin troponin darajasining ko'tarilishi
1 yillik kuzatuv davrida yurak yetishmovchiligi rivojlanish xavfining 2-
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3 baravar oshishi bilan bog'liq edi. Chap qorincha zarrachalar
fraksiyasining (CHFEF) va SF-36 integral ball o'rtasidagi to'g'ridan-
to'g'ri korrelyatsiya (r = +0.68; p <0.001) chap qorincha funktsiyasini
tiklashning bemorning sub'ektiv farovonligiga ko'p girrali ta'sirini
ta'kidlaydi. REHAB-HF sinovidan olingan ma'lumotlar (NEJM, 2021)
shuni ko'rsatadiki, hatto CHFEFning 5-7% ga o'rtacha oshishi ham
jismoniy va hissiy farovonlikning sezilarli yaxshilanishi bilan bog'lig.

LDL darajasi va kech asoratlar xavfi (stent restenozi, bypass
transplantat trombozi; r = +0.47; p <0.05) o'rtasidagi bog'liglik lipid
metabolizmi  buzilishlarining asosiy rolini ta'kidlaydi. FOURIER
tadqiqoti (2017) shuni ko'rsatdiki, PCSK9 ingibitorlari bilan LDL ning
intensiv kamayishi takroriy ishemik hodisalar chastotasini 25% ga
kamaytiradi. PCI dan keyin asoratlar darajasining pastligi (32,7%)
CABG (50,0%) ga nisbatan endovaskulyar protseduraning kamroq
invaziv tabiati va stentlarning tezroq endotelizatsiyasi bilan izohlanishi
mumkin. Shu bilan birga, CABG 6 oylik kuzatuvda yanada bargaror
gemodinamik ta'sir ko'rsatdi, bu esa gandli diabet va ko'p tomirli
koronar arteriya kasalligi bilan og'rigan bemorlarda CABG ning
foydalarini tasdiglagan FREEDOM Trial (NEJM, 2012) ma'lumotlariga
mos keladi. CHFning sezilarli darajada yaxshilanishi (FC IlI-IV
ulushining 2,5 baravardan ko'proq kamayishi) nafagat miokard
perfuziyasining tiklanishi, balki dori terapiyasini optimallashtirish
(beta-blokerlar, ACE inhibitorlari/ARBlar/ARNIlar va
mineralokortikoid retseptorlari antagonistlari) bilan ham bog'lig. Hayot
sifatining yaxshilanishi va jismoniy mashglarga bardoshlilik bemorlarni
yurak reabilitatsiya dasturlariga erta kiritish muhimligini ta'kidlaydigan
amaldagi ESC 2023 tavsiyalariga mos keladi.

Shunday qilib, bizning tadgiqotimiz shuni ko'rsatadiki, klinik,
instrumental va laboratoriya parametrlarini har tomonlama baholash
revaskulyarizatsiya samaradorligini ob'ektiv baholash, yuqori xavfli
bemorlarni 0'z vagtida aniglash va keyingi davolash va reabilitatsiya
strategiyalarini optimallashtirish imkonini beradi.

XULOSALAR. Ishemik yurak kasalligi bilan og'rigan bemorlarda
miokard revaskulyarizatsiyasi (perkutan koronar aralashuv va koronar
arteriya bypass payvandlash) klinik, funktsional va gemodinamik
parametrlarning statistik jihatdan sezilarli yaxshilanishi bilan bog'lig.
Jarayondan olti oy o'tgach, chap qorincha chigarish fraksiyasining
o'rtacha 12% ga oshishi, o'pka arteriyasi bosimining 7-8 mm sim. ust.
ga pasayishi va elektrokardiogrammada ishemik o'zgarishlar
chastotasining uch baravardan ko'proq kamayishi (p < 0,01) kuzatiladi.
Teri orqali koronar aralashuv kuzatuvning dastlabki bosgichlarida
miokardning gisqarish funktsiyasi va hayot sifati ko'rsatkichlarini
anigroq va tezroq tiklashni ta'minlashi, koronar arteriyani bypass
payvandlash esa uzoq muddatda bargarorroq va uzoq muddatli
gemodinamik ta'sir bilan tavsiflanishi aniglangan. Miokard
revaskulyarizatsiyasidan ~ keyin  yurak-qon  tomir  asoratlari
rivojlanishining mustaqil bashorat giluvchi omillari aniglandi, ular
orasida: chap qorincha chigarish fraksiyasi 45% dan kam pasayishi,
troponin | darajasining 0,5 ng/ml dan ortiq oshishi, 2-toifa diabetning
mavjudligi, shuningdek, NYHA tasnifiga ko'ra IlI-IV funktsional
sinfdagi surunkali yurak yetishmovchiligi mavjud. O'tkazilgan
korrelyatsiya tahlili bemorlar holatining funktsional, biokimyoviy va
sub'ektiv  ko'rsatkichlari o'rtasida statistik jihatdan ahamiyatli
bog'ligliklar mavjudligini ko'rsatdi: troponin | darajasi va chap qorincha
chiqarish fraktsiyasi o'rtasida aniq salbiy korrelyatsiya (r = —0.68; p <
0.001), shuningdek, chap qorincha chigarish fraktsiyasi va SF-36
shkalasi bo'yicha hayot sifati ko'rsatkichlari o'rtasida ijobiy
korrelyatsiya (r = +0.68; p < 0.001) aniglandi, bu miokard gisgarish
funktsiyasini tiklashning bemorlarning umumiy holatiga tizimli ta'sirini
ko'rsatadi. Miokard revaskulyarizatsiyasidan keyin asoratlar xavfini
stratifikatsiya gilish uchun ishlab chigilgan algoritm yugori prognostik
ahamiyatga ega, bizga noxush natijalar ehtimolini baholash, davolash
va reabilitatsiya choralarini individualizatsiya gilish va asoratlar
chastotasini 30-35% ga kamaytirish imkonini beradi, bu esa hayot sifati
ko'rsatkichlarining 22-28 ballga sezilarli darajada yaxshilanishi bilan
birga keladi.
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AHHOTAIUSA

Cunnpom [ayna (C/I) sBisieTcss Hauboliee pacrpoCTPaHEHHOW XPOMOCOMHO# MATONIOTHEH, 00YCIIOBICHHOM TpUcoMueii 21-if XpOMOCOMBI, ¢
gacroroir 1:600-1000 noBopoxaéuubix [1, 9]. HecMoTps Ha pasBUTHE NPEHATAIBHOW IMATHOCTHKH, JAHHOE COCTOSHHE OCTAETCs 3HAYMMOU
MEJIKO-COIIMAIBHON Ipo0IeMOl, TpeOyIome COBEPIICHCTBOBAHUSA METOAOB paHHEro BbIsABICHHA. COBpPEMEHHBIE METOABI IPEHATATBHOTO
CKPHHMHTA 00J1a/Jal0T OTPAaHNYEHHON TOYHOCTHIO U COIIPOBOXK/IAIOTCS 3HAUUTEIILHBIM YHCIIOM JIOXKHOTIOTIOKHUTEIBHBIX PE3YIBTAaTOB [2], YTO MOXKET
MIPUBOAUTH K HEOOOCHOBAaHHOMY ITPUMEHEHHUIO HHBA3UBHBIX AUATHOCTHUYECKUX HPOIIEAYP.

B mnocnexHuMe TOABI AKTHBHO BHEIPSIOTCS METOABI MCKyccTBeHHOro uHreiuiekra (M), mnosBossionme MOBBICUTH 3(P(GEKTHBHOCTD
MIPOTHO3UPOBAHUS PUCKA 3a CUET aHATM3a OOIBIIMX MACCHBOB JAHHBIX U BBISBICHHS CKPBITHIX 3akoHOMepHOcTel. llenpio HacTosmero o63opa
SIBJIIETCS. aHAJIU3 COBPEMEHHBIX MOAXO0A0B K mpumeHeHuto MW mus mpornosupoBanusi pucka cunapoma Jlayna. Ilokaszano, uro MHU-monenun
JIOCTHUTAOT BBICOKO# quarHoctudeckoi Toanoct (AUC no 0,98), cHmkast 4acTOTy JI0XKHOIOIOKUTENBHBIX PE3Y/IBTATOB U YITydllasi KITHHAYECKHEe
ucxozsl [3-5].

KuroueBblie ciioBa: cuaapom JlayHa, MCKyCCTBEHHBIM MHTEIICKT, MAIIMHHOE 00y4YeHUE, IPEHATAIbHBIN CKPHHUHT, HEHPOHHBIE CETH.
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THE ROLE OF ARTIFICIAL INTELLIGENCE IN PREDICTING RISK FACTORS FOR DOWN SYNDROME: A SYSTEMATIC
REVIEW AND ANALYSIS OF CURRENT EVIDENCE
ABSTRACT

Down syndrome (DS) is the most common chromosomal disorder caused by trisomy 21, with an incidence of 1:600-1000 live births [1, 9].
Despite advances in prenatal diagnostics, this condition remains a significant medical and social problem requiring improved early detection
methods. Current prenatal screening methods have limited accuracy and are associated with a significant number of false-positive results [2], which
can lead to the unjustified use of invasive diagnostic procedures.

In recent years, artificial intelligence (Al) methods have been actively implemented to improve the effectiveness of risk prediction by analyzing
large data sets and identifying hidden patterns. The aim of this review is to analyze modern approaches to using Al to predict the risk of Down
syndrome. Al models have been shown to achieve high diagnostic accuracy (AUC up to 0.98), reducing the rate of false-positive results and
improving clinical outcomes [3-5].
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DAUN SINDROMI UCHUN XAVF OMILLARINI BASHORAT QILISHDA SUN'IY INTELLEKTNING ROLI: MAVJUD
DALILLARNI TIZIMLI KO'RIB CHIQISH VATAHLIL QILISH

ANNOTATSIYA

Daun sindromi (DS) 21-trisomiyadan kelib chigadigan eng keng targalgan xromosoma kasalliklari bo'lib, 1:600-1000 tirik tug'ilish bilan
kasallanadi [1, 9]. Prenatal diagnostika sohasidagi yutuglarga garamay, bu holat erta aniglash usullarini takomillashtirishni talab giluvchi muhim
tibbiy va ijtimoiy muammo bo'lib golmoqda. Hozirgi prenatal skrining usullari cheklangan aniglikka ega va ko'p sonli noto'g'ri-ijobiy natijalar bilan
bog'lig [2], bu invaziv diagnostika muolajalaridan asossiz foydalanishga olib kelishi mumkin.

So'nggi yillarda katta ma'lumotlar to'plamini tahlil gilish va yashirin nagshlarni aniglash orgali xavflarni bashorat gilish samaradorligini oshirish
uchun sun'iy intellekt (Al) usullari faol ravishda amalga oshirildi. Ushbu sharhning magsadi Daun sindromi xavfini bashorat gilish uchun Aldan
foydalanishning zamonaviy yondashuvlarini tahlil gilishdir. Al modellari yugori diagnostika anigligiga (AUC 0,98 gacha) erishishi, noto'g'ri-musbat
natijalar tezligini kamaytirishi va klinik natijalarni yaxshilashi ko'rsatilgan [3-5].

Kalit so'zlar: Daun sindromi, sun'iy intellekt, mashinani o'rganish, prenatal skrining, neyron tarmoglar.

Beenenue. Cunapom [layna mpexactaBnsier co0oi TeHETHYECKOE
3a00eBaHNe, BO3HUKAIOIIEE BCICACTBHE TPHCOMUU 2 1-if XpOMOCOMBL.
Yactora ero BcTpewaeMocTd BapbupyeT or 1:600 mo 1:800
HOBOPOXKAEHHBIX U CYIIECTBEHHO 3aBUCUT OT Bo3pacta Marepu [ 1, 10].
VBenuueHne Bo3pacTa OEpPEMEHHBIX JKCHINMH B TOMYISIMU
JIOTOJIHUTENIFHO ~ NOBBIIMIAET ~ AKTyaIbHOCTh MPOONEMBI  PAHHETO
BBISIBIICHHS JaHHOH nartonoruu. HecMoTpst Ha pa3BuUTHE COBPEMEHHBIX
METOJ0OB JAMArHOCTHKM, BKJIIOYas HEWHBA3UBHOE IIPEHATAIHHOE
TECTHPOBaHKE, TPoOIeMa TOYHOTO U JOCTYITHOTO CKPHHHUHTA OCTa&TCA
HEPEIIEHHOM.

Crnemyer OTMETHTH, YTO CHHAPOM JlayHa 4acTO CONMpOBOXKIAaeTCS
BPOXKAEHHBIME MMOPOKAMH CEpAlia, KOTopbie BhisBisiiorcs y 40-60%
MAlUeHTOB U SBISIOTCS ONHOW U3 BeIyIMUX IPUYUH paHHEH
3aboneBaemMocT M cMepTHOCTH [9]. Hambonee pacmpocTpaHEHHBEIMU
dbopMaMu  SBISIOTCS aTPUOBEHTPUKYISIPHBIA CENTAIBbHBIN JIe(eKT,
neeKT MEXOKETYyIOUYKOBOM Meperoponku u Terpama Pamio, d9To
0o0yCIIOBIICHO ~ HapymieHHeM  (opMHPOBaHMS  SHIOKAPIHATBHBIX
nopymedek B dMOpHorenese. [IoMHMO CTPYKTYpHBIX aHOMAIHH, Y
TaKUX MAMCHTOB HEPEIKO Pa3BHBAIOTCS JIETOUHAS THUIEPTCH3US H
cepAieuHass HEAOCTAaTOYHOCTh, YTO CYIIECTBEHHO YXYyAIIAeT HMPOTHO3.
Hanuuue  comyTcTByIOLIEH — CEpAEUHO-COCYOUCTOM  HaTOJOrMH
OKa3bIBaeT 3HAUYUTEIIFHOE BIMSHUE Ha TeUeHHE 3a00eBaHus U TpeOyer
paHHEeH AWArHOCTHKH, YTO IOMOIHUTEIHHO MOAYEPKUBAET BaXKHOCTH
MIPUMEHEHUSI COBPEMEHHBIX METOJ0B, BKIIOYAs HCKYCCTBEHHBIH
MHTEJIIEKT, A1 KOMIUIEKCHOH OLICHKU PHCKA.

TpaguUMOHHBIE METOIBl CKPHHHMHIa MEpBOrO  TPHMECTpa,
BKIIOYatoIme  ompexenerne  ypoBus  B-XI'Y, PAPP-A wu
YJIBTPa3BYKOBBIC apamMeTpsl (TonumHa BOPOTHUKOBOT'O

MIPOCTPAHCTBA), O00NAmAIOT UYyBCTBUTENBHOCTBIO OKono 70-85% wu
JIO)KHOMOJIOXKUTENBHBIM ypoBHEM 10 5-8% [2, 11]. Kpome Toro, mx
TOYHOCTh 3aBHCUT OT KBaTU(PUKaIMKM CIenuagucTa U KadecTBa
obopynoBaHus. B cBA3uM ¢ 3TUM aKTHBHO pa3pabaThIBAIOTCS HOBBIC
MOAXOAbl, OCHOBAHHBIE HA  HCIONB30BAHUM  HCKYCCTBEHHOTO
HHTEJJIEKTa, CHOCOOHOrO  CTAaHJApTU3MPOBAaTh AUATHOCTHUYECKUI
IIPOLIECC U MOBBICUTH €T0 BOCTIPOM3BOUMOCTb.

MartepuaJbl 1 MeToabl. [IpoBe€H aHATN3 HAYYHBIX ITyOIUKALIUIA,
MHJIEKCHPOBAaHHBIX B 0a3ax manHsix PubMed, Scopus u Web of Science
3a mepuox 2010-2025 rr. B 0030p BKIIOYEHBI OPHTHHAIBHBIC
HCCIIENOBAHMUSA, CHCTEeMaTHueckue O0030pel M MeTa-aHaIW3bl,
MOCBAMEHHBIE ~ NPUMEHEHUIO HMCKYCCTBEHHOTO  HHTEIUIEKTa B
MpeHaTaJbHON AUarHOCTUKE cuHApoMa JlayHa.

KpurepusiMu  BKITIOUCHUS]  SBISUINCH:HAJIMYUE KOIMYECTBEHHBIX
nokasarenei 3G GekTUBHOCTH (4yBCTBUTEIBHOCTD, CHELH(UIHOCTS,

HEIOCTATOYHON BBIOOPKOHM, OTCYTCTBUEM BAlWAALMH MOJAECNIEH U
HETIOTHBIMHU CTaTUCTHYECKUMU JTAHHBIMH.

Pe3yabTarhl

I¢ddexkTHBHOCTL TPaTULUOHHBIX MeToA0B. ComracHO MeTa-
apanusy (N = 194 326), 4yBCTBHUTENBHOCTH CTAHAAPTHBIX METOIOB
MIPEHaTaJIbHOT0 CKPUHUHTA COCTaBiseT 67-73%, nocturas 85-89% y
KEHIIUH CTapIiero BO3pacTa, pH 9TOM YPOBEHb
JIO>KHOTOJIOXKUTENBHBIX PE3YIBTaTOB OCTaETCs BRICOKUM — 110 8% [2].

Takue TMoOKa3aTeny OTPAaHUYMBAIOT KIMHUYECKYIO IIEHHOCTD
CKPHHUHTA, MOCKOJIBKY OOJBIIOE KOJIUYECTBO JIOMKHOIIOIOKUTEIBHBIX
pE3yJIBTaToB MPUBOAMT K HEOOXOIMMOCTH IPOBEACHUS HWHBA3HBHBIX
npouenyp (aMHHOICHTE3, XOPHOHOHMOICHS), CBA3aHHBIX C PHUCKOM
OCJIOKHEHUI. DTO MoA4EpKUBAET HEOOXOIUMOCTH pa3padoTKu Oonee
TOYHBIX U OE30IIaCHBIX METO/IOB JUArHOCTHKH.

Ilpumenenne  MammMHHOrO  o0y4eHusi.  lcrnosnb3oBaHue
anropuTMoB MammHHOTO 00ydeHust (Random Forest, SVM, Gradient
Boosting)  mosBoisler  CYHIECTBEHHO  MOBBICHTH  TOYHOCTH
MPOTHO3UPOBAHMS 32 CUET aHAIN3a MHOTOMEPHBIX IaHHBIX.

B uccrnenoBanuu ¢ yuactuem 86 354 Gepemenubix xeHupnH AUC
cocraBmwia 0,978, mpu OSTOM dYacToTa JIOKHOIMOJIOKUTEIBHBIX
pe3yapTaToB cHU3IIACH ¢ 3,82% 1o 2,28% (p < 0,01) [3].

Jpyrue wuccienoBaHUsT JEMOHCTPUPYIOT TOYHOCTh MOAENeH
rpagueHTHOoro OyctmHra Ha YypoBHe 94-96% [4]. Bbicokas
3¢ PEKTUBHOCTh JaHHBIX METOIOB OOYCIOBJIEHA HX CIIOCOOHOCTBIO
YUUTHIBATh  CJIOXKHBIE ~ HENMHEHHBIE  B3aUMOCBS3M  MEXIY
MHOXXECTBEHHBIMH (DaKTOpaMH pHCKa, BKIIOYas BO3pacT Marep,
OMOXUMHYECKHUE ITOKA3aTeNN U YIIBTPa3ByKOBBIC MapKEphI.

Iny6okoe oOyuyenue W aHaIU3 u300paxkeHuid. [myOoxue
ueriponnsie  cetd (CNN) aKkTHBHO NPUMEHSIOTCS I aHAIHM3a
YJIBTPa3BYKOBBIX M300pakeHUi 1w1o/a. VIX HCTONB30BaHHUE MO3BOJSCT
ABTOMATHYECKH BBISBILTH XapaKTEpHBIC MPU3HAKU CHHApoMa JlayHa u
CHM)KaTh 3aBUCHMOCTb OT CyOBEKTHBHON OLICHKH Bpaya.

B uccnenosannu Zhang et al. (2022) AUC mopenu cocrasmia 0,98,
YTO 3HAYMTENIBHO MPEBBINIACT MOKA3aTelId TPAJULHOHHBIX METOIOB
(0,73-0,82) [5]. Kpome TOro, mpuMEHEHHE [IIyOOKOro OOydYEHHUS
MOBBIIIACT BOCIPOMU3BOIMMOCTh PE3YJIbTATOB M COKpAIlaeT BpeMs
HHTEPIIPETALUH JaHHBIX.

HNuterpanusi myJabTudakTopHbix 1aHHbIX. CoBpemenHsie M-
CHCTEMBI CHOCOOHBI HMHTETPUPOBATH DA3MMYHBIC THIBI JAHHBIX:
KIMHUYEeCKHE, OMOXUMUYECKUE, TeHETHYCCKUE U HHCTPYMCHTAIIBHBIC.
Takoii MOAXO/ MO3BOMISAET YUHTHIBATH KOMIUIEKCHOE BIUsIHHUE (haKTOpOB
pucka 1 GOpMHUPOBATH NEPCOHATUIUPOBAHHBIC IIPOTHO3BI.

KoMOMHMpOBaHHBIE MOJENN JEMOHCTPUPYIOT YyBCTBUTEIBHOCTD

AUC); rcnonp30BaHie METOIOB MAUIHHHOTO 00y4eHust win tiybokoro 10 90,9% wu  coemmduunocts 10 99,7% [8]. IlpumeneHue
o0yueHus; aHamu3 KITMHAYECKUX, OMOXMMUYECKUX WIM  HEWHBa3sMBHOTO mpeHarainbHoro tecruposanust (NIPT) B coueranuu ¢
VIBTPAa3BYKOBBIX ~ JaHHBIX.  Mckmodanucs — uccnenoBanust ¢ WM mo3BonseT 3HAYMTENBHO IOBBICUTH TOYHOCTH JAMArHOCTUKU WU
CHHU3HUTH HEOOXOJMMOCTh MHBA3MBHBIX BMEIIATeNbCTB [ 12—-14].
CpaBHuTeIbHBIN aHaN3 Moaeseid U
Tabauua 1. CpaBHuTe/IbHAS XapaKTepucTuKa Mofeiaeii UU

Mogaenb YyBCTBUTENbHOCTD (%) CneuuduuHocTb (%) AUC

Jlorncrmuyeckan perpeccus 70-85 92-96 0,73-0,85

Random Forest 91,2 93,5 0,94
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Gradient Boosting 93-95 94-96 0,95-0,96
SVM 88-92 90-94 0,91-0,94
ANN 90,9 99,7 0,96-0,97
CNN 94-96 93-95 0,95-0,98
Komb1HMpoBaHHblE Mogenu >95 >97 0o 0,978
IMonyueHHble JaHHBIE CBUJACTEIBCTBYIOT O  3HAYMTEIBHOM TeM He MeHee OCTalTCS HEpEIICHHbIE TNPOOJIEMBbI, BKIIOUAs
NPEBOCXOJICTBE ~ METOMOB ~ MCKYCCTBEHHOTO  MHTEIUICKTA  HAJ  HEOOXOIMMOCTH CTaHIapPTH3AIUH JAHHBIX, OrpaHHYCHHYIO

TPaJUIOHHBIMA ~CTaTUCTHYECKUMH IOIXOAMH,
UCIIONIb30BaHUH MYJIBTH()AKTOPHBIX MOJEICH.

Oo6cyxnenue. Pe3ynbraTel aHann3a MOKa3bIBAIOT, YTO BHEAPEHHE
HCKYCCTBEHHOTO HHTEJJIEKTa MO3BOJISET CyNIECTBEHHO IIOBBICHTH
3G PEKTUBHOCTh MPEHATAIFHOrO CKpUHHWHTa CcuHapoma /JlayHa.
HcnonpzoBanue 4048 CIOCOOCTBYET: IOBBILIICHUIO TOYHOCTHU
IUAarHOCTUKY;  CHIDKCHHIO  KOJMYECTBA  JIOXKHOIIOJOXKHTEIIBHBIX
pe3ydabTaTOB;,  yYMEHBIICHUWIO  YWCIA  HMHBA3MBHBIX  IIPOLEIYD;
YAY4IIEHUIO CTpaTU(UKAINK PUCKA U MEPCOHATN3ALUN MEIUINHCKOI
TIOMOIIIH.

JIOTIONTHUTENBHBIM ~ TIPEUMYIIECTBOM ~ SIBISIETCS.  BO3MOXHOCTH
HUHTETPAllMd [JAHHBIX O COIYTCTBYIOIMIMX TATOJOTHUSX, BKIIIOYAs
BPOXKAEHHBIE TIOPOKH CEpAllA, YTO TIOBBIMIACT KIMHUYECKYIO
3HAYMMOCTH IIPOTHO3UPOBAHHS.

0COOCHHO TIpU

HHTEPIPETUPYEMOCTh MOJENCH, a TaKKe OSTHYECKHEe U IIPABOBBIC
acnektsl npumenenust M B mequuune [6, 17]. Kpome Toro, Tpedyercst

MPOBEACHHE  KPYNHBIX  NPOCHEKTHBHBIX  WCCICIAOBAHHKA IS
nonTBepkAcHUS YQPEKTUBHOCTH JAHHBIX TEXHOJIOTHIL.
3akioueHue. HckyccrBennsiit HUHTEIIEKT SIBIISIETCS

MEPCICKTUBHBIM HHCTPYMEHTOM I IIPOTHO3UPOBaHHS (DaKTOpOB
pucka cunapoma JlayHa M acCOLMMpPOBAHHBIX ¢ HUM maroioruil. Ero
BHEJPCHNE B KIMHUUYECKYIO MPAKTHKY MO3BOJISIET MMOBBICUTH TOYHOCTD
JIMarHOCTUKH, CBOEBPEMEHHO BBISBISITH COIyTCTBYIOIINE AHOMAIHH,
BKIIIOYAs BPOXKICHHBIE TOPOKH CEpAlla, M YIydllaTh HCXOJBI
OepeMEHHOCTH.

JanbHeiinee paszpurue HM-TexHomoruit M MX HUHTErpauus B
KIMHUYECKHE TIPOTOKONBI OymyT CIIOCOOCTBOBAaTh IIEpexXony K
MePCOHATM3UPOBAHHON MEIUIMHE U MOBBIIICHUIO KaYeCTBA OKA3aHUS
MEIULMHCKON IIOMOILU.
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AHHOTAIUSA

Beenenne: Oubpwuisinus npexacepaunii (DIT) sBisiercss Hambonee paclpOCTPaHEHHBIM HAPYIICHHEM pPHTMA CepIlla y MHalMEHTOB ¢
nmemudeckoir 6onesusto cepana (MBC). T1artonords MMTOBHIAHON JKeIe3bl OKA3bIBACT 3HAYUTEIILHOE BIMSHHE HA 3JIEKTPO(U3HOIOrHYECKUE
CBOMCTBa MUOKap/a, NOBBIILIASL PUCK PA3BUTHUS aPUTMUH.

Heab: M3yunts ocobeHHOCTH GUOpMILIAIMU Tpencepauii y OOJMbHBIX C HIIEMHUYECKOH OOJE3HBIO CepAla B COYCTAHMU C MATOIOTHCH
LIUTOBUIHOM XKENe3bl.

MarepuaJbl 1 MeToAbl HccaenoBanus: O6cnenoBano 120 marmentoB ¢ MIBC B Bo3pacte 45-75 net. [lanuenTsl OblIH pa3zneneHsl HA TPU
rpymmbl: UBC 6e3 maronoruu mmtoBuaHOM xenesbl (N=40), UBC B coueranuu ¢ runeprapeo3oM (n=40) u UBC B coyeTaHun ¢ THIIOTHPEO30M
(n=40). Bcem mampeHTaM MpOBOAMIKMCH KITMHHYECKOE 00CIen0Banue, onpeneieane yposueit TTI, ceo6oanoro T3 u T4, snekrpokapauorpadust 1
cytounoe MmouutopupoBanue IKI. OueHuBanucy yactora u GopMbl GUOPUILIAIMHN TIPEACEPAHIA.

Pe3ynbratsl ncenenosanusi: Gubprmsinus npeacepauii BeisisieHa y 24,2% mnanuentos. Hanbonemas gactora ®II ormeyeHa y marueHToOB ¢
runeptupeo3oM (37,5%) 1o CpaBHEHHUIO ¢ IPYIIION O3 MaToIorui IUTOBHAHOM xeie3sl (15,0%) (p<0,05). Ipu runorupeose P11 Habmomanace B
20,0% cmy4aeB. Y HanMeHTOB C THUIEPTHPEO30M Ipeobmamana mapokcusmanbHast Gopma PII (66,7%), Torma kak IpU THIOTHUPEO3E Halle
BBISIBILSUIACH TIepcucTUpyromas gpopma (62,5%).

3akmo4enue: [1aTonorust IUTOBHIHOM *XKele3bl OKa3bIBAaeT 3HAYNMOE BIMSHIE Ha YaCTOTY M KIIMHHYECKHEe (GOPMBI (HOPHIIISIUY IPeCepanit
y 6onpabIX ¢ UBC. ['mneprupeo3 accormupoBan ¢ 6omnee BrICOKOH yacToToil DI 1 mpenMyecTBeHHO MapOKCU3MAIbHBIM TEUCHHEM, TOT/Ia Kak
IPY THIIOTHPEO3¢ Yallle HaOMoaeTes NepeucTHpyomas GopMa apuTMuH.

KiroueBbie cyioBa: uineMuyeckas 00ne3Hb cepiua, GuOpHUIALUS IPEACepAnii, THIIEPTHPEO3, THIIOTHPEO03, HAPYLICHUS PUTMa Cep/LIa.
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FEATURES OF ATRIAL FIBRILLATION IN PATIENTS WITH ISCHEMIC HEART DISEASE COMBINED WITH THYROID
PATHOLOGY
ANNOTATION

Introduction: Atrial fibrillation (AF) is the most common cardiac arrhythmia in patients with ischemic heart disease (IHD). Thyroid pathology
significantly affects myocardial electrophysiological properties and increases the risk of arrhythmias.

Purpose: To study the features of atrial fibrillation in patients with ischemic heart disease combined with thyroid pathology.

Research materials and methods: A total of 120 patients aged 45-75 years with IHD were examined. The patients were divided into three
groups: IHD without thyroid pathology (n=40), IHD with hyperthyroidism (n=40), and IHD with hypothyroidism (n=40). All patients underwent
clinical examination, assessment of TSH, free T3 and T4 levels, electrocardiography, and 24-hour Holter monitoring. The prevalence and forms of
atrial fibrillation were evaluated.

Research results: Atrial fibrillation was detected in 24.2% of patients. The highest prevalence was observed in patients with hyperthyroidism
(37.5%), which was significantly higher than in patients without thyroid pathology (15.0%) (p<0.05). In hypothyroidism, AF was detected in 20.0%
of cases. Paroxysmal AF predominated in hyperthyroidism (66.7%), whereas persistent AF was more common in hypothyroidism (62.5%).

Conclusion: Thyroid pathology significantly influences the prevalence and clinical forms of atrial fibrillation in patients with IHD.
Hyperthyroidism is associated with a higher prevalence and predominantly paroxysmal AF, while hypothyroidism is more often associated with
persistent AF.

Key words: ischemic heart disease, atrial fibrillation, hyperthyroidism, hypothyroidism, arrhythmia
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QALQONSIMON BEZ PATOLOGIYASI BILAN BIRGA KECHUVCHI YURAK ISHEMIK KASALLIGIDA BO'LMACHALAR
FIBRILLYATSIYA XUSUSIYATLARI

ANNOTATSIYA

Kirish: Bo‘Imachalar fibrillyatsiyasi (BF) ishemik yurak kasalligi (I'YuK) bilan og‘rigan bemorlarda eng ko‘p uchraydigan yurak ritmi
buzilishlaridan biridir. Qalgonsimon bez patologiyasi miokardning elektrofiziologik xususiyatlariga sezilarli ta’sir ko‘rsatib, aritmiyalar rivojlanish
xavfini oshiradi.

Magsad: Ishemik yurak kasalligi galgonsimon bez patologiyasi bilan birga kechayotgan bemorlarda bo‘lmachalar fibrillyatsiyasining
xususiyatlarini o‘rganish.

Materiallar va tadqigot usullari: 45-75 yoshdagi 120 nafar I'YuK bilan og‘rigan bemorlar tekshirildi. Bemorlar 3 guruhga ajratildi:
galgonsimon bez patologiyasisiz 1'YuK (n=40), I'YuK + gipertireoz (n=40), I'YuK + gipotireoz (n=40). Barcha bemorlarda klinik tekshiruv, TTH,
erkin T3 va T4 darajalari aniglash, EKG va 24 soatlik Holter monitoring o‘tkazildi. Bo‘Imachalar fibrillyatsiyasining chastotasi va shakllari
baholandi.

Tadgiqot natijalari: Bo‘Imachalar fibrillyatsiyasi bemorlarning 24,2% ida aniglandi. Eng yuqori ko‘rsatkich gipertireozli bemorlarda kuzatildi
(37,5%), bu esa galgonsimon bez patologiyasisiz guruhga (15,0%) nisbatan ishonchli yuqori bo‘ldi (p<0,05). Gipotireozda BF 20,0% holatlarda
aniglangan. Gipertireozda asosan paroksizmal shakl (66,7%) ustun bo‘lgan bo‘lIsa, gipotireozda ko*proq persistiruvchi shakl (62,5%) kuzatildi.

Xulosa: Qalgonsimon bez patologiyasi I'YuK bilan og‘rigan bemorlarda bo‘lmachalar fibrillyatsiyasining chastotasi va klinik shakllariga
sezilarli ta’sir ko‘rsatadi. Gipertireoz BFning yuqori uchrash tezligi va paroksizmal shakli bilan, gipotireoz esa ko‘proq persistiruvchi shakl bilan
tavsiflanadi.

Kalit so‘zlari: ishemik yurak kasalligi, bo‘Imachalar fibrillyatsiyasi, gipertireoz, gipotireoz, yurak ritmi buzilishlari

Introduction data, in accordance with current guidelines of the European Society of
Ischemic heart disease (IHD) remains one of the leading causes of  Cardiology [1]. Inclusion criteria comprised a confirmed diagnosis of
morbidity and mortality worldwide and represents a key component of ~ stable or unstable IHD, age over 45 years, and voluntary informed
the cardiovascular continuum [1,2]. Atrial fibrillation (AF), the most  consent to participate in the study. Patients with severe heart failure
common sustained cardiac arrhythmia, frequently complicates the  (New York Heart Association class IlI-1V), acute inflammatory
course of IHD and is associated with a significant increase in the risk of  conditions, severe comorbidities, or those receiving medications that
thromboembolic events, particularly ischemic stroke, as well as could significantly influence thyroid function were excluded from the
progression of heart failure, recurrent hospitalizations, and increased  study.
overall mortality [3,4]. According to contemporary epidemiological Depending on thyroid function status, all patients were divided into
data, the prevalence of AF among patients with IHD ranges from 15%  three comparable groups. The first group consisted of patients with IHD
to 30%, significantly worsening clinical outcomes and long-term  without thyroid pathology (n=40), the second group included patients
prognosis [5]. with IHD and hyperthyroidism (n=40), and the third group comprised
In recent years, increasing attention has been directed toward patients with IHD and hypothyroidism (n=40). Thyroid dysfunction was
extracardiac factors, particularly endocrine disorders, as important  diagnosed based on clinical manifestations and laboratory parameters,
contributors to cardiovascular pathology. Among these, thyroid including serum levels of thyroid-stimulating hormone (TSH), free
dysfunction plays a crucial role due to its profound influence on  thyroxine (free T4), and free triiodothyronine (free T3), in accordance
cardiovascular physiology and myocardial electrophysiology [6,7].  with the recommendations of the American Thyroid Association [6].
Thyroid hormones regulate the expression of ion channels, modulate - All patients underwent a comprehensive clinical and instrumental
adrenergic receptor sensitivity, and affect intracellular calcium evaluation, including standard resting electrocardiography, 24-hour
homeostasis in cardiomyocytes, thereby influencing cardiac  Holter ECG monitoring, and detailed clinical examination with
automaticity, conduction, and excitability [8]. Hyperthyroidism is  assessment of complaints, medical history, and physical findings. The
strongly associated with tachyarrhythmias, especially atrial fibrillation,  primary endpoints of the study included the prevalence of atrial
due to enhanced sympathetic activity, increased heart rate, and fibrillation, the clinical form of AF (paroxysmal or persistent), as well
shortening of the atrial refractory period [9]. Conversely, as the frequency and duration of arrhythmic episodes according to
hypothyroidism is associated with decreased conduction velocity,  Holter monitoring data.
impaired myocardial contractility, diastolic dysfunction, and structural Statistical analysis was performed using standard methods of
remodeling of the myocardium [10]. variational statistics. Differences between groups were evaluated using
Despite the growing body of evidence on the relationship between  the chi-square (y?) test. A p-value of less than 0.05 was considered
thyroid dysfunction and cardiovascular disease, the clinical and statistically significant. Data processing and analysis were carried out
functional characteristics of atrial fibrillation in patients with IHD  using conventional statistical software packages [11].

combined with thyroid pathology remain insufficiently studied. In Results

particular, there is a lack of unified approaches to risk stratification and Atrial fibrillation was identified in 29 out of 120 patients,
clinical assessment of arrhythmias in this patient population, which  corresponding to an overall prevalence of 24.2%. The frequency of AF
underscores the relevance of further investigation in this field [11,12]. varied depending on thyroid function status. In patients with ischemic

The aim of the present study was to investigate the clinical and  heart disease without thyroid pathology, atrial fibrillation was observed
functional features of atrial fibrillation in patients with ischemic heart  in 6 cases (15.0%). In contrast, among patients with IHD combined with
disease combined with thyroid dysfunction, as well as to assess the  hyperthyroidism, AF was detected significantly more frequently, in 15
influence of different types of thyroid disorders on the prevalence and  patients (37.5%). In the group of patients with IHD and hypothyroidism,
characteristics of arrhythmias. atrial fibrillation was diagnosed in 8 cases (20.0%). Thus, the prevalence

The study included 120 patients with confirmed ischemic heart of AF was significantly higher in patients with hyperthyroidism
disease aged between 45 and 75 years, with a mean age of 61.3+6.2  compared to those without thyroid dysfunction (p<0.05).
years, who were undergoing both inpatient and outpatient treatment. The analysis of clinical forms of atrial fibrillation revealed certain
The diagnosis of IHD was established based on clinical presentation,  differences between the groups. In patients without thyroid pathology,
medical history, electrocardiographic findings, and echocardiographic ~ paroxysmal AF predominated, accounting for 66.7% of cases, while
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persistent AF was observed in 33.3%. A similar distribution was noted
in the hyperthyroid group, where paroxysmal AF was also the most
frequent form (66.7%), whereas persistent AF accounted for 33.3% of
cases. In contrast, in patients with hypothyroidism, persistent AF was
more common, representing 62.5% of cases, while paroxysmal AF was
observed in 37.5%.

These findings indicate that hyperthyroidism is associated with a
significantly increased prevalence of atrial fibrillation, predominantly in

its paroxysmal form, likely reflecting increased sympathetic activity and
enhanced myocardial excitability. Conversely, hypothyroidism appears
to be associated with a higher proportion of persistent AF, which may
be related to structural myocardial changes and impaired conduction.
The detailed distribution of atrial fibrillation prevalence and its
clinical forms depending on thyroid status is presented in Table 1.

Table 1. Prevalence and forms of atrial fibrillation in patients with IHD depending on thyroid pathology

IHD without thyroid IHD + hyperthyroidism IHD + hypothyroidism
Parameter pathology (n=40) (n=40) (n=40)
AF, n (%) 6 (15.0%) 15 (37.5%) * 8 (20.0%)
Paroxysmal AF 4 (66.7%) 10 (66.7%) 3 (37.5%)
Persistent AF 2 (33.3%) 5 (33.3%) 5 (62.5%)

* p<0.05 vs IHD without thyroid pathology

Discussion

The results of the present study demonstrate that thyroid
dysfunction plays a significant and clinically relevant role in modulating
both the prevalence and the clinical course of atrial fibrillation in
patients with ischemic heart disease. The observed differences between
groups confirm that alterations in thyroid hormone levels contribute to
arrhythmogenesis through multiple pathophysiological mechanisms.

The highest prevalence of atrial fibrillation was identified in patients
with IHD combined with hyperthyroidism. This finding is consistent
with current literature and can be explained by the well-established
electrophysiological effects of excess thyroid hormones. Elevated levels
of triiodothyronine (T3) increase B-adrenergic receptor sensitivity and
enhance sympathetic nervous system activity, leading to increased heart
rate, enhanced atrial automaticity, and triggered activity. In addition,
thyroid hormones shorten the atrial effective refractory period and
promote heterogeneity of repolarization, thereby facilitating the
initiation and maintenance of reentrant circuits, which are central to the
pathogenesis of atrial fibrillation. These mechanisms collectively create
a highly arrhythmogenic substrate, particularly in patients with pre-
existing structural heart disease such as IHD.

In contrast, patients with hypothyroidism demonstrated a lower
overall prevalence of AF; however, the arrhythmia was more frequently
persistent. This pattern may be attributed to structural and functional
myocardial changes associated with thyroid hormone deficiency.
Hypothyroidism is known to be associated with decreased myocardial
contractility, impaired diastolic relaxation, and increased myocardial
stiffness. Furthermore, prolonged conduction time, reduced sinus node
automaticity, and interstitial fibrosis contribute to electrical remodeling
of the atria. These changes promote the stabilization and persistence of
atrial fibrillation once it occurs, rather than its initiation. The
predominance of persistent AF in this group suggests that
hypothyroidism may favor the maintenance of arrhythmia through
structural remodeling rather than acute electrophysiological triggers.

Importantly, in patients with IHD, the coexistence of thyroid
dysfunction appears to amplify the underlying arrhythmogenic
substrate. Ischemic myocardial damage, atrial dilatation, and fibrosis
associated with IHD already predispose to atrial fibrillation. The

addition of thyroid dysfunction—either through heightened adrenergic
stimulation in hyperthyroidism or structural remodeling in
hypothyroidism—further increases susceptibility to arrhythmia and
influences its clinical manifestation. Thus, the combination of IHD and
thyroid pathology creates a synergistic effect that facilitates both the
development and progression of atrial fibrillation.

These findings are in agreement with contemporary clinical
concepts, emphasizing the importance of thyroid function assessment in
patients with cardiovascular disease. From a clinical perspective, the
results highlight the need for routine screening of thyroid hormone
levels in patients with IHD, particularly in those presenting with
arrhythmias. Early detection and correction of thyroid dysfunction may
represent an important component of personalized management
strategies aimed at reducing arrhythmic burden and improving
prognosis.

Conclusions

The findings of the present study indicate that thyroid dysfunction
has a significant impact on the prevalence and clinical characteristics of
atrial fibrillation in patients with ischemic heart disease. The prevalence
of AF is markedly higher in patients with IHD and hyperthyroidism
compared to those without thyroid pathology, confirming the pro-
arrhythmic effect of excess thyroid hormones. In this group, paroxysmal
atrial fibrillation predominates, reflecting increased myocardial
excitability and adrenergic stimulation.

In contrast, hypothyroidism is associated with a lower frequency of
AF but a higher prevalence of persistent forms, likely due to structural
myocardial remodeling and impaired electrical conduction. These
differences underscore the distinct pathophysiological mechanisms by
which thyroid dysfunction influences arrhythmogenesis.

Overall, the combination of ischemic heart disease and thyroid
pathology creates additional conditions for the initiation and
maintenance of atrial fibrillation, highlighting the importance of
integrated cardiovascular and endocrine assessment. Consideration of
thyroid status may improve risk stratification, guide therapeutic
decision-making, and contribute to better clinical outcomes in this
patient population.
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AHHOTALUSA
HeankoronsHast sxupoBast 6one3ns neuenu (HAXKBII) sensiercst omHolt n3 Hanbonee pacnpoCcTpaHEHHBIX XPOHNUECKUX MATOJIOTHI MIEYCHH B
MHpE U TECHO CBS3aHA C META0OIMYECKUM CHHAPOMOM, OKHPEHHEM, HHCYIHHOPE3UCTEHTHOCTBIO U caxapHeIM quaberoMm 2 Tuma. B mocnemane
rogel ocoboe BHUMaHHE yAelsleTcs HeMeAukaMeHTo3HbIM MertofgaM jedeHns HAJKBII, koTopsle paccMaTpHBaioOTCs KaK OCHOBA TEepalmuu U
MpoWIAKTHKKA TporpeccupoBanust 3aboneBaHus. K coBpeMEHHBIM BO3MOXHOCTAM HemeaukamentosHor Tteparmuu HAXKBII orHOcsTCS
Moaudukams o0pasa KHU3HH, CHIDKEHHE MAacChl Teja, JieueOHOe NMUTaHUe, yBelIndeHne (U3MIEeCKOl aKTUBHOCTH, a TakKe KOPPEKIHsA CHAa U
NICHUX03MOIMOHAIIBHOTO COCTOSTHMS. Jl0Ka3aHo, YTO CHIDKEHHE Macchl Tena Ha 7—10% NpHBOAWUT K YMEHBIIEHHIO CTE€AT03a MEYEHH, BOCTIAIICHUS 1
¢ubpo3a. Takum 06pa3oM, HEeMEIUKAMEHTO3HAs TEPAIHs ABISCTCS KITI0YEBBIM HarpasienueM B edennn HAXKBII u nomkHa npuMeHSTECS y Beex
MAIMEHTOB KaK 0a3ucHas Tepanusi, 0COOCHHO Ha PaHHHUX CTaAusIX 3a00JeBaHUS.
KimoueBble c10Ba: HEATKOrOIBHOMN KUPOBOI O0ONIE3HN NIEUSHH, CTEaTO3, HEMEIUKAMEHTO3HOE JICUCHNUS], HHCYINH, HHCYIHHOPE3UCTEHTHOCTb.
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ANNOTATION
Non-alcoholic fatty liver disease (NAFLD) is one of the most common chronic liver conditions worldwide and is closely associated with
metabolic syndrome, obesity, insulin resistance, and type 2 diabetes mellitus. In recent years, particular attention has been given to non-
pharmacological methods for treating NAFLD, which are considered the foundation of therapy and prevention of disease progression. Current non-
pharmacological treatment options for NAFLD include lifestyle modification, weight loss, therapeutic diet, increased physical activity, and
correction of sleep and psycho-emotional state. A 7-10% reduction in body weight has been proven to decrease liver steatosis, inflammation, and
fibrosis. Therefore, non-pharmacological therapy is a key approach in the management of NAFLD and should be implemented for all patients as a
foundational treatment, especially in the early stages of the disease.
Key words: non-alcoholic fatty liver disease, steatosis, non-drug treatment, insulin, insulin resistance.
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JIGAR NOALKOGOL YOG* KASALLIGINI DORI-DARMONSIZ DAVOLASHNING YANGI IMKONIYATLARI

Annotatsiya

Jigar noalkogol yog* kasalligi (JNAYOK) dunyoda eng keng targalgan surunkali jigar patologiyalaridan biri bo‘lib, metabolik sindrom,
semizlik, insulinga rezistentlik va gandli diabetning 2-turi bilan chambarchas bog‘liq. So‘nggi yillarda JNYOKni davolashning dori-darmonsiz
usullariga alohida e’tibor garatilmoqda, ular kasallik rivojlanishining terapiyasi va profilaktikasining asosi sifatida garalmogda. JNYOXni
nomedikamentoz davolashning zamonaviy imkoniyatlariga turmush tarzini o‘zgartirish, tana vaznini kamaytirish, davolovchi ovgatlanish, jismoniy
faollikni oshirish, shuningdek, uyqu va psixoemotsional holatni tuzatish kiradi. Tana vaznining 7-10% ga kamayishi jigar steatozi, yallig*lanish va
fibrozning kamayishiga olib kelishi isbotlangan. Shunday qilib, nomedikamentoz terapiya JNYOKni davolashda asosiy yo*‘nalish bo‘lib, barcha
bemorlarda, aynigsa kasallikning dastlabki bosgichlarida bazis terapiya sifatida qo‘llanilishi kerak.

Kalit so’zlar: jigar noalkogol yog* kasalligi, steatoz, nomedikamentoz davolash, insulin, insulinrezistentlik.

Beenenne. B nmocnennue roapl MOSBUIOCH MHOXKECTBO METOJOB
JICYCHUsI  HEANKOTONbHOM  OONEe3HM TEYeHH, B TOM  4HUCTE
HemenukameTosnbie, arl TII1-1, uHI'KT-2, Gapuarpudeckas xupyprust
JUISL KOPPEKILMM Beca M BCE OHM HANpaBlICHbl HAa NPOQMIAKTUKY M
cHIKeHHe (GuOpo3a MEYeHH, PHCKAa IMPPO3a, TeNaTOLCILTIONSPHON
KapLIUHOMBI, a TaKke Ha MPEIyNpPEeKACHHE pPA3BUTHSA CaxapHOTO
nuabeta 2 TUMa, CepAEYHO-COCYIUCTHIX ocnoxueHuit [1]. Crmemyer
OTMETHUTB, YTO BO3MOXHOCTH PAacTyT, UCCIIENOBAHUS MPOIOIKAIOTCS,
HO B K&XAOM HCCIEIOBAHUM HEMPEMEHHO INPHCYTCTBYeT Mperapar
ypcone30KcuxoneBas kuciora [2,3].

B  mHactosmee BpeMsT ~HMEIOTCSI  HECKOJIBKO  CIIOCOOOB
HeMmenuKkaMeHTo3HOH koppekuuun HOKBIl: HuskoyrmeBomnas awera,
TUIIOKATOpHHHAS eTa, HMHTEPBATIBHOE TOJIOfIaHueE,
cpenmseMHOMOpcKast auera. Kaxnmas amera mo-cBoeMy paboTaer c
MOJIOKUTENBHBIM 3()(EKTOM U B KaKIOH €CTh HEKOTOpHIE MPOOIIeMBI
[4]. B mepByto ouepens pedb UAET O BOSMOXKHOCTH 1 JKETaHUH MAIIHCHTa
M3MEHHUTh 00pa3 xu3HU. U mpenokeHHass KOHKpETHas Mporpamma
MUTaHMS, B PAIlMOH KOTOPOH BXOMST HaTypajbHBbIE OCNKHM M OBOIIN,
MIUTHEBOM pexuM, pusnueckue Harpys3ku, OTJIHYAETCS TeM, YTO /s
MIPOHUKHOBEHUSI OENKOB B KJIETKH ICYEHH M BBITECHEHHE >KHPOBBIX
BKJTIOUEHHH HCTIONB3YIOT CIOcO0 M BpeMs MPHUTOTOBJICHUS OEIKOB C
COXPAHEHHEM CTPYKTYypHI OENKOB, a TaKKe 3a CUYET HCIIONb30BaHUS
MMUTHEBOTO PEKMMa, MPUMEHEHUS COMM M caxapa [5,6]. Ha mannbrit
MOMEHT HET JIMICH3UPOBAaHHBIX MPENapaTtoB A JICUCHUS
HEaJKOronpHOM xupoBod Oomesnnm medenn (HAXKBII) xpome
YPCOAE30KCUXONIEBOM  KHCIOTBI, HET CTaHAApTOB JICUEHHA W
OTCYTCTBYET KOHCEHCYC OTHOCHTEIBHO HAWIYYIIHX Ppe3yIbTaToB
KOHTPOIUPYeMBIX HccienoBanuil. HeankoronpHas »upoBast 00JI€3HB

meueHn  (HAXBII)  sBiseTcst  Hambonee  pacmpoOCTpaHEHHBIM
XPOHUYECKAM 3a00JIeBaHIEM TICYCHU c m106aIpHON
PacIpoCTPaHEHHOCTBIO 25,2% u Gornee BBICOKOH

pacIpocTpaHeHHOCTHIO 55,5% y MaIeHTOB C caXxapHBIM AuadbeToM 2
tuna (CA2). HAXBII mompasgensiercss Ha [ABa THCTOJIOTHYECKUX
nmoArumna: (a) HeankoroibHas >kupoBas Oonesnp neueHu (HAXKBII),
XapaKTepH3yeTCsi U30JIMPOBAHHBIM CTEATO30M IICYEHH, YaCTO C JISTKUM
HecnenupuueCcKUM BOCTIaJICHHEM, 1 (0) HEaIKOTOIBHBIN CTeaTOTeIIaTHT

IMpumepro y 20% momeit ¢ HACIT moxeT pa3BUTBCS IHPPO3,
MEYCHOYHAsI HEAOCTATOYHOCTH U T€NaTOLEIUTIONAPHAst KapIUHOMA, B TO
Bpemsi kak y wmeHee 4% mooneit ¢ HAXBII nabmiomaerca e€
nporpeccupoBanue 10 nuppo3a[9,10]. Mcxons u3 sToro, mpuxoaum K
BeiBoAy, uto jeuenne HAXDBII nomxHO HauMHAaThCd HA CTaguu
remarosa, a He crearoremaruta. I B mepByio odepens HEOOXOAMMO
HAauMHAaTh C H3MCHEHHs o0pa3a KH3HH, TO €CTh pa3padarTbIBaTh
OTIPEEIECHHBIE IMETHI, NOCTYNHbIE I OONBIIMHCTBA OONBHBIX, a
TaKKe BKIoYars prsmyeckne Harpy3ku[11].

Leap padorbl. Pa3paborars 1 BHEAPHUTH YCOBEPIICHCTBOBAHHBIN
croco6 HemenrnkamenTozHor koppekuuu HXKBIL

MarepuaJbl U MeTOABI HccienoBanus. beumn o6cnenosanst 180
6ompubix ¢ HXKBII Ha cTamum crearosa medyeHu. U3 HUX MyxuuH 84 B
Bozpacte oT 25 10 60 nmer u 96 KEHIIUH aHAJOTWYHOW BO3PACTHOMH
rpynmsl. Y BceX OONBHBIX OBLIM M3Y4YCHBI OMOXMMHUYECKUE AHAIH3BI
kpoBu: AJIT, ACT, ITTII, menounas ¢ocdaraza, OX, XJIITHII,
XJIMNBII, Tpumuuepuapl, ypoBeHb INIOKO3bl W MHCYJIMHA, MOYEBOU
KHCJIOTHL, a Takke C-peakTUBHOro OeJKa U C-sIEPHBIX HEUTPO(PUIOB.
Bcem OompHBIM OblTa TpemyiokeHa pa3paboTaHHash NporpaMma
rmutanus (Ilarent N 2023134900/14(076495) ot 24.12.2023. Cnocod
koppexkuuu ¢ynkuuu mnedenu npu HIKBII) c ymorpebnenunem
HaTypalbHbIX OenkoB B mumry B cyTouHod mopuuu 200,0 rpammon
6enka u 350,0 rpammoB oBomieit st Mmy>kauH U 150,0 TpaMMoB Genka
u 300,0 rpammoB oBomed A KEeHIIMH. [IMTBEBOHM peXuM,
HAIPaBJICHHBIH Ha YIy4IIEeHHEe LUPKYISIIUM B COCYAUCTOM pycle H
o0ecreunBaronii TPAHCIIOPTUPOBKY OEIKOB B KIETKH, OTIMYACTCS
TeM, 4T0 moMuMo oObema skuakoctu (orl,750 mo 3.5 m B cyTkm),
HEOOXOMMO COOMIONATh MHTEPBAJILI MUTHS KUAKOCTH JI0 €bl U MOCIe
€ibl ¢ PHMEHEHHEM OTIPEAEICHHBIX MTOPIHUHA COJIN U caXxapa B CBEXEM
BHJIE VTS TOAIEP>KaHUSI BOJHO-3JIEKTPOIUTHOrO OaaHca, HOCTYTUICHUS
KHUIKOCTH U MMUTATEIBHBIX BEIIECTB B KIETKY U BBIBEJICHHE IPOAYKTOB
KHU3HEJEATEIPHOCTH OENIKOBOro OOMEHa M3 KIIETOK, TCHepaluu H
nepesauu HepBHBIX HMITYJIbCOB HEHpOHAMU, MOJJIECPIKaHUS TOHyca U
CHJTBI MBIIIIL.

Pesyabratel M o0cyxneHus. B pesynprare pa3zpaboTaHHOM
MIPOrpaMMBbI MUTAHUSI OTMEUEHO CHIDKEHHE MACCHI Teld, YMEHbBIICHHE

(HACT'), xapakTepu3ymOIIUiics HaIMYAEM CTearo3a Ie4eHH ¢  o0beMoB Tena, cHikeHne UMT, a Taxoke ypOBHS TIIOKO3bI, HHCYIINHA,
BOCTAJICHUEM U FeNaTOLEILTIONSAPHBIM ToBpexkaenueM ¢ pudpozomunn ~ CPB  (C-peaktuBHOro Oenka), MOYEBOW KHCIOTBI ©  YPOBHSI
6e3 nero[7,8]. HACI cuwmraercst 6onee Tsoxenoit gopmoit HAXKBIL.  cermeHTOsAEpHBIX HEUTPOPHITIOB.
Taéauua 1. CpaBHUTE/IbHBII aHAJIN3 OCHOBHBIX NOKa3aTelIeil MPH NOCTYIVIEHUH
Ne Mokasatenb 1 rpynna (n=84) 2 rpynna (n=96) p
M m M m
1 Bospact 43,87 1,81 45,35 1,97 >0,5
2 PocT, cm 170,06 1,56 169,74 151 >0,5
3 Bec, Kr 93,23 3,15 88,49 1,99 >0,2
[Ipumeuanwue: P — nocToBepHOCTH pasnuunii mokaszarenei | u Il rpymm
Taéauua 2. CpaBHUTENIbHBII aHAJIN3 MOKa3aTe/ el 0MoMMIIeIaHCOMETPHH TP NOCTYIVIEHUH
Ne Mokasatenb 1 rpynna (n=84) 2 rpynna (n=96) P
M m M m
1 0.%.,% 37,54 1,08 34,96 0,69 <0,05
2 Bucu,. k., % 14,94 0,75 14,81 0,68 >0,5
3 Boga,% 44,24 0,80 44,75 0,52 >0,5
4 OT, cm 101,68 2,46 100,94 1,71 >0,5
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5 OB, cm 108,06 1,62 108,39 1,41 >0,5
6 NMT 32,07 0,68 30,70 0,55 >0,1
[Ipumeuanwue: P — nocToBepHOCTH pasnuunii mokaszarenei | u Il rpymm
Taoauna 3. CpaBHUTEIbHBII aHAJIM3 OMOXMMHYECKHX NMOKA3aTeJieil MPH NOCTYILIEHUN
1 [noKko3a 5,55 0,07 5,92 0,13 <0,05
2 MHCynnH 16,68 1,07 21,13 1,12 <0,01
3 CPB 3,32 0,52 3,81 0,43 >0,2
4 0.6enok 71,06 0,88 70,42 0,95 >0,5
5 Mou.K-Ta 310,48 22,05 336,74 19,02 >0,2
6 C.HenTp. 63,71 1,59 66,50 1,80 >0,2
[Ipumeuanwne: P — nocToBepHOCTH pa3nuuunii mokasarenei | u Il rpymm
Taoauna 4. CpaBHUTEIbHBII aHAJIM3 MOKA3aTeJleill (UOUMIIEIAHCOMETPUH Yepe3 6 MecsilleB MOCJe HAYaJIa TePANHH.
Ne MokasaTenb 1 rpynna (n=84) 2 rpynna (n=96) P
M m M m
1 0.K.,% 28,13 0,70 32,80 0,75 <0,001
2 Bucu.k.,% 9,19 0,42 13,48 0,77 <0,001
3 Boga,% 51,41 0,59 47,62 0,63 <0,001
4 OT, cm 88,61 1,99 97,81 2,17 <0,01
5 OB, cm 96,19 1,24 105,00 1,64 <0,001
6 NMT 27,05 0,58 30,30 0,76 <0,01

[Ipumeuanwue: P — nocToBepHOCTH pasnuunii mokaszarenei | u Il rpymm

Kak BumHO w3 Tabnuupsl 5, depe3 6 MecsleB B MEPBOM TpyIIe
MPOUCXOUT 3HAYUTEIBHOE JTOCTOBEPHOE CHIDKCHHE OOIIEro JKHpa H
Ta6auna 5. CpaBHUTeIbHBII aHAIN3 0MOXMMHUYECKHX NOKa3aTe/ieli yepe3 6 MecsilieB MOCJIe HAYAJIA TepaNuu.

BHCIEPAIBHOTO JKUPa, IPOLICHT BOJBI, 00beMa Taliny, oObema Oenep u
MHJIEKCa MacChl TeJa.

1 [noko3a 4,97 0,05 5,59 0,09 <0,001
2 MHCynunH 10,61 0,43 14,35 0,76 <0,001
3 CPb 1,19 0,24 2,55 0,29 <0,001
4 0.6enok 77,81 0,52 73,68 0,84 <0,001
5 Mou.K-Ta 224,55 15,76 303,06 21,09 <0,01
6 C.HenTp. 58,03 0,98 60,18 1,20 >0,1

[Ipumeuanwue: P — nocToBepHOCTH pasnuunii mokaszarenei | u Il rpymm
Yepe3 6 MecsILEB MPOUCXOAUT 3HAYUTEIBHOE JOCTOBEPHOE YIydllleHHe OMOXMMHYECKUX MOKasaresel, TakuxX Kak [ioko3a, uHcynuH, CPb,
YPOBEHb MOYEBOi1 KHUCIIOTBL.
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[noKo3a

KOppeJ'IFILI,MOHHaFI B3aMMOCBA3b IMHOKO3bl U
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Pucynok 1 neMOHCTpHpYET MOIOKUTENBHYIO KOPPEISIUOHHYIO CBSI3b MEX/IY YPOBHEM ITTFOKO3bI K 00BEMOM BHCIIEPATBHOTO KUPA Y HAIMEHTOB

1-# rpynmeL.

JluHus TpeHma IEMOHCTPUPYET BBIPAKEHHBIN MOJIOKUTENbHBIN
HaKJIOH, YKa3plBAIONIMH HA 3HAYUTENBHYIO 3aBUCUMOCTb MEXIY
nokazarensiMu. [1oTHOE pacmonoxeHue To4eK BOKPYT JHHHH TPEeHIa

TIOATBEPXKAACT HaAaE&KHOCTD KOppeJIauu, a IMpPU BBICOKUX 3HAYCHUAX
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r0Ko3bl (cBbime 6,0 MMomb/T) HaOmomaeTcss HeOONbIION pa3dpoc
JTAaHHBIX. DTH JaHHBIE NOMYEPKUBAIOT 3HAYUMOCTD YPOBHS TITIOKO3bI KAK
Mapkepa U3MEHEHHH 00bEMa BICIIEPATEHOTO KHPA.
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KoppenayunmoHHaAa B3anMMoCBA3b MoKo3bl U UMT
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[ntoko3a
Pucynok 2. Koppeasiumonnble B3aumojeiicrBusi nnoko3bl 1 UMT.

KOppe}'IFlLI,MOHHaFI B3aMMOCBA3b UHCY/TMHA U
BUCLLEPAJIBHOTO XKMPa
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g' 25 ®
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UHcynuH

PUCYHOK 2 NEMOHCTPHpPYET IMOJNOKHUTEIBHYIO KOPPEISLHMOHHYIO CBS3b MEXKIY YPOBHEM HHCYJIHHA M OOBEMOM BHCLEPAJBHOrO JKHpa Y
MAIUEeHTOB 1-i TPyMIIBL

Jluaus  TpeHZa  IEMOHCTPUPYET IIOJOXKMTENBHBIA  HAaKIOH,  HMHCynuHA (cBbime 25 MKEn/min) HaOmonaercs yBenuueHue pasdpoca
YKa3bIBAIOMMK Ha TPAMYIO 3aBUCUMOCTb MEXOy MOKa3aTelIMH.  JaHHBIX. OTH Pe3yIbTaThl HOMUYEPKUBAIOT BAXKHOCTH YPOBHS MHCYIIIHA
[TnoTHOE pacmpeneneHre TOUSK BOKPYT JIMHUM TPEHAA MOATBEPXKAAeT  KakK MOTCHIHAIBHOTO MapKepa N3MEHEHUH BHCIEPATBHOIO JKUPa.
HaJIM4YHe 3HAYMMOHN KOPPEISIUH, XOTS Ipu 60j1ee BBHICOKUX 3HAYCHUIX
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KoppenaunoHHasa B3anmocsasb CPb n
BUCLLEPA/IbHOTO Kunpa
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Pucynox 3 meMOHCTpHpYET IOJIOXKHUTEIbHYI0 KOPPEISIIMOHHYIO CBA3b Mekay ypoBHeM C-peaktuBHoro Oemka (CPB) un oOGbémom
BHCIIEPAIBHOTO JKUPA y MAI[MEHTOB 1-1 TPyIIIbL.

JIluHMs TpeHJa NEMOHCTPHPYET BBIPKCHHBIM IOJOKHUTENbHBI — Mr/) HaONromaeTcs HE3HAYMTENbHOE YBEIMYCHHE pa30poca IaHHBIX.
HaKJIOH, MTOAYEPKHBAs 3HAYMMYIO 3aBUCHMOCTD MEXIy MOKAa3aTeIsIMH.  OJTH Pe3ylbTarsl NOMUEPKUBAIOT BaXKHOCTh ypoBHS CPB kak mapkepa
[TnoTHOE pacmpezneneHre TOUSK BOKPYT JIMHUM TPEHAA MOATBEPXKAACT  BOCHAIUTENBHBIX WM3MEHEHHH, CBA3aHHBIX C YBEIHYEHHEM O00bEMa
HaI&KHOCTh KOPPEJISINY, a TpH BbICOKHX 3HadeHussXx CPb (cBbime 6  BHCLEPAIBHOTO XKHPA.

KOppe}'IFlLI,MOHHaﬂ B3aMMOCBA3b MOYEBOU KNCNOTbI U
BUCL,EPAJIBHOTO XKMPa
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PucyHOK 4 TeMOHCTPHPYET MONOKUTEIBHYIO KOPPEISILIHOHHYIO CBSI3b MEXAY YPOBHEM MOYEBOH KUCIOTH M 00BEMOM BUCLIEPATEHOTO JKHPA Y
MAIUEeHTOB 1-i TPyIIIbL

JluEust  TpeHma  OEMOHCTPHPYET TOJIOKHUTENBHBIH HAKIOH,  KOPPENAIMH, OIHAKO IPU BBICOKMX 3HAUCHUSIX MOYEBOH KHCIIOTHI
nomuépKuBas MPSMYI0 3aBUCHMOCTb MEXAY YPOBHSAMH MoueBoii  (cBbime 400 MKMOJIB/J) HaOMIOMAeTCs YBENUUEHHE pa3dpoca TaHHBIX.
KHCIIOTHI ¥ 00BEMOM BHUCLIEpaNIBHOTO XHpa. [InoTHOE pacmpenenenne  OTH JaHHBIE MOTYEPKUBAIOT BO3MOXKHOE BIMSHHE YPOBHS MOYEBOMN
TOYEK BOKPYT JIMHUU TPEHIA MOATBEP>KAAET HAIEKHOCTh BBISIBICHHOW  KHCIJIOTHI HA yBEIHYEHHE 00bEMA BUCIIEPAIEHOTO JKHpA.
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BbiBoabI 2. TlpuMmeneHne HEMEIUKAMEHTO3HOrO JieueHHs Ha (OHEe
1. Ipemnoxenuslit cioco6 HemearnkamenTozHoro JeueHust HXKBI1  gusmueckux Harpy30k BO3BpallaeT NallUeHTOB B MOJTHOLCHHYTO KU3Hb,
obecrieyrBaeT yMeHbIECHHE cTereHn oxupenns, crearo3a, AJIT, ACT,  rtak kak creato3 nedenu mpu HXKBII sBnsercs momHOCTRIO 00paTUMBIM
ITTII u II® u sBngercs HE 3aTPaTHBIM M JIETKOAOCTYNHBIM Ui IPOLIECCOM.
MAIUEeHTOB.
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AHHOTALIUA

AxtyansHOCTh. MH(apKT MHOKapaa ocTaéTcs OAHON U3 BEeAYMUX MPUYUH CMEPTHOCTH M HHBAIHAW3AIMNH, a 3()(HEKTUBHOCTh MEAUIMHCKOM
peabmiauTa BO MHOTOM OINpPEAENsieT OTJAIEHHBIH IPOrHO3 IMAIMEHTOB. B COBpPEMEHHBIX YCIOBHAX 0CO00O€ 3HAUeHHE NpHoOpeTaeT
MEepCOHAIN3ALMA  PEaOWINTALMOHHBIX ~ [POrpaMM € Y4€roM  (DyHKIMOHAIBHOTO  COCTOSHHS ~ CEPIECYHO-COCYJUCTOH  CHCTEMBI.
Hens wnccnenoBanus. OLEHUTH PONb 3XOKapAMOrpaMUECKUMX IAapaMeTpoB B pa3pabOTKe aJrOPUTMOB MEPCOHAIM3ALUM MEIUIIMHCKON
peaduIUTaLY y TAIMEHTOB 10cie HHpapKkTa MHOKapa.

Marepuanst 1 meronpl. B wuccnenmoBanme BiimrodeHo 111 mamueHTOB, pa3menéHHBIX Ha OCHOBHYIO rpymnmy (n=68), moiydaBIIyro
MEPCOHATU3UPOBAHHYIO0 PEAOWINTALMIO C YYETOM IXOKapAHOrpadMUYeCKUX IOKas3aTened, M KOHTPOJbHYIO0 rpymmy (n=43), monydaBIiyio
CTaHIAPTHYIO Tepanuio. [IpOBOMMIACH OIEHKA CHCTOIMYECKOW U TUACTONUYECKOW (DYHKIMH JICBOTO JKETymo4Ka, IMokasarenei (H3mIecKoin
pabotocnocobrocTH (VO2max, 6-MuHYTHBIH TecT Xxoap0s1, PWC170).

Pesynpratel. YV TAalMEHTOB OCHOBHOH TDYIIIBI OTMEYCHO JOCTOBEPHOE YiydllleHHe (pakiuHu BHIOPOCA JIEBOTO HKEIMYA0YKA, CHIDKCHHUE
nokazatenst E/E', ynmyumienne (YHKIMH TPaBOro JKENyJOYKAa U 3HAYUTENBHBIH MPUPOCT (hU3UUYECKON paboTOCHOCOOHOCTH. Y CTaHOBICHBI
JIOCTOBCPHBIC ~ KOPPEJLILIMM ~ MEXIY  O9XOKapAuorpahuyecKMMHM  mapaMerpaMd M (YHKLIHMOHAJBHBIM  COCTOSHHMEM  ITAlIUCHTOB.
3akntoueHue. Mcrnonp30BaHuEe 3XOKapAUOTpaQUUECKUX alrOPUTMOB TO3BOJISCT 3()(GEKTHBHO NMEPCOHATM3UPOBATH MPOrPAMMBI MEIUIIMHCKON
peaduIuTaLuH, yaydInas KIMHAYECKHEe HCXOABI M Ka4eCTBO JKU3HU MALEHTOB M0CIe HH(papKTa MHOKap/a.

KiroueBble ciioBa: nHpapKT MHOKap/a, SXoKapauorpadus, KapauopeaduInTarys, nepconanusanus, Gppakuus BbIOpoca, JUacTOIMIecKas
¢byHKIUS
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ECHOCARDIOGRAPHIC ASSESSMENT ALGORITHMS FOR PERSONALIZATION OF CARDIAC REHABILITATION
PROGRAMS AFTER MYOCARDIAL INFARCTION
ABSTRACT

Background. Myocardial infarction remains a leading cause of mortality and disability worldwide, while the effectiveness of cardiac
rehabilitation significantly determines long-term outcomes. Personalization of rehabilitation programs based on functional cardiovascular
assessment is becoming increasingly important.

Objective. To evaluate the role of echocardiographic parameters in developing algorithms for personalized cardiac rehabilitation in patients
after myocardial infarction.

Materials and methods. The study included 111 patients divided into a main group (n=68), who underwent personalized rehabilitation based on
echocardiographic parameters, and a control group (n=43), who received standard rehabilitation. Systolic and diastolic left ventricular function as
well as functional capacity (VO.max, 6-minute walk test, PWC170) were assessed. Results. The main group demonstrated a significant
improvement in left ventricular ejection fraction, reduction in E/E’ ratio, improved right ventricular function, and a marked increase in exercise
capacity. Significant correlations between echocardiographic parameters and functional performance were identified. Conclusion.
Echocardiography-based algorithms allow effective personalization of cardiac rehabilitation programs, improving clinical outcomes and quality of
life in post-myocardial infarction patients.

Keywords: myocardial infarction, echocardiography, cardiac rehabilitation, personalization, ejection fraction, diastolic function
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MIOKARD INFARKTIDAN KEYIN TIBBIY REABILITATSIYA DASTURLARINI SHAXSIYLASHTIRISH UCHUN
EXOKARDIOGRAFIK BAHOLASH ALGORITMLARI

ANNOTATSIYA

Dolzarbligi. Miokard infarkti butun dunyoda o*lim va nogironlikning asosiy sabablaridan biri bo‘lib golmoqda, reabilitatsiya samaradorligi esa
bemorlarning uzoq muddatli prognozini belgilaydi. Shu sababli yurak-qon tomir tizimining funksional holatini hisobga olgan holda individual

reabilitatsiya dasturlarini ishlab chigish muhim ahamiyat kasb etadi.

Tadgigot magsadi. Miokard infarktidan keyingi bemorlarda exokardiografik ko‘rsatkichlarga asoslangan shaxsiylashtirilgan reabilitatsiya

algoritmlarining ahamiyatini baholash.

Material va usullar. Tadgiqotga 111 nafar bemor Kkiritildi: asosiy guruh (n=68) exokardiografik ko‘rsatkichlar asosida shaxsiylashtirilgan
reabilitatsiya oldi, nazorat guruhi (n=43) esa standart davolash oldi. Chap gorincha sistolik va diastolik funksiyasi hamda jismoniy faollik

ko‘rsatkichlari (VO.max, 6 daqiqalik yurish testi, PWC170) baholandi.

Natijalar. Asosiy guruhda chap qorincha chigarish fraksiyasining oshishi, E/E’ ko‘rsatkichining pasayishi, o‘ng qorincha funksiyasining
yaxshilanishi va jismoniy ish qobiliyatining sezilarli ortishi kuzatildi. Exokardiografik ko‘rsatkichlar bilan funksional holat o‘rtasida ishonchli

bog‘liglik aniglandi.

Xulosa. Exokardiografik algoritmlardan foydalanish reabilitatsiya dasturlarini shaxsiylashtirish imkonini berib, bemorlarning klinik natijalari

va hayot sifatini yaxshilaydi.

Kalit so‘zlar: miokard infarkti, exokardiografiya, kardio reabilitatsiya, shaxsiylashtirish, chigarish fraksiyasi, diastolik funksiya

Myocardial infarction remains one of the leading causes of death
and disability worldwide, despite significant progress in the field of
reperfusion therapy and drug treatment. Modern treatment strategies can
significantly reduce hospital mortality, but the long-term prognosis of
patients is largely determined by the effectiveness of subsequent
medical rehabilitation. The postinfarction period is a critical phase
during which the processes of myocardial remodeling are formed,
determining the functional state of the cardiovascular system and the
risk of complications.

In recent years, the understanding of the pathophysiological
mechanisms of post-infarction remodeling has significantly expanded.
Along with the traditional assessment of the left ventricular ejection
fraction (LVEF), indicators of diastolic function, regional myocardial
contractility, and parameters of hemodynamic adaptation are becoming
increasingly important. Echocardiography, being an accessible and
highly informative imaging method, allows a comprehensive
assessment of the structural and functional state of the heart and serves
as an important basis for clinical decision-making.

Despite the proven effectiveness of cardiac rehabilitation, the
problem of significant interindividual variability in patients' response to
standard recovery programs remains in clinical practice. Some patients
show a marked improvement in their functional state, while others have
a limited effect. This is due to differences in the degree of myocardial
damage, the functional reserve of the heart, the presence of concomitant
diseases and the peculiarities of metabolic adaptation.

In this regard, the development of personalized approaches to
medical rehabilitation is of particular relevance. The integration of
echocardiographic parameters into clinical decision-making algorithms
makes it possible to more accurately stratify patients by risk level and
individualize physical activity. The use of such algorithms contributes
to improving the safety of rehabilitation, preventing myocardial
overload and achieving optimal functional recovery.

Thus, the development and implementation of
echocardiographically oriented algorithms for personalization of
rehabilitation is an important area of modern cardiology and
rehabilitation aimed at improving clinical outcomes and quality of life
of patients after myocardial infarction.

The purpose of the study

To evaluate the clinical and functional significance of
echocardiographic parameters and their role in the personalization of
medical rehabilitation programs in patients after myocardial infarction.

Materials and research methods

The study was conducted on the basis of the Republican Scientific
and Practical Center of Cardiology of the Samarkand regional branch.

31

The study included 111 patients who had suffered an acute myocardial
infarction and were undergoing medical rehabilitation.

All patients were in stable clinical condition and were divided into
two groups. The main group consisted of 68 patients, in whom the
rehabilitation program was formed taking into account
echocardiographic parameters and individual functional characteristics.
The comparison group included 43 patients who received standard
rehabilitation ~ according to  generally  accepted  clinical
recommendations.

Before starting rehabilitation, all patients underwent a
comprehensive clinical examination, including anamnesis collection,
assessment of risk factors for cardiovascular  diseases,
electrocardiography and echocardiography. Special attention was paid
to the assessment of systolic and diastolic function of the left ventricle.

Transthoracic echocardiography was performed in accordance with
international guidelines. The following parameters were evaluated: left
ventricular ejection fraction (LVEF), final diastolic and systolic
volumes, regional myocardial contractility, as well as indicators of
diastolic function, including the E/E' ratio. Additionally, the function of
the right ventricle was analyzed using the TAPSE indicator.

The functional state of the patients was assessed using physical
performance indicators, including maximum oxygen consumption
(VO:Max), a 6-minute walking test, and a PWC170 score. These
parameters were used to assess the tolerance of physical activity and the
effectiveness of rehabilitation measures.

The inclusion criteria were confirmed myocardial infarction, stable
clinical condition, the possibility of an echocardiographic examination,
and informed consent of the patient. Exclusion criteria included unstable
state, severe arrhythmias, severe concomitant diseases that limit
physical activity, as well as acute inflammatory processes.

Statistical data processing was carried out using the IBM SPSS
Statistics program. Quantitative indicators are presented as an average
value and a standard deviation (M + SD). The Student's t-test was used
to compare the groups, and nonparametric methods were used for
abnormal distribution. The differences were considered statistically
significant at p < 0.05.

The results of the study

An analysis of the clinical and demographic characteristics of the
patients showed that the main and control groups were comparable in
all key indicators, which confirms the correctness of the comparative
study. The average age of patients was 57.4 + 8.2 years in the main group
and 58.1 + 7.9 years in the comparison group (p>0.05). Both groups
were dominated by men (72.1% and 69.7%, respectively), the body
mass index was in the overweight range (27.8 + 3.6 and 28.1 + 3.9
kg/m2). The incidence of hypertension, diabetes mellitus, smoking, and
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recurrent myocardial infarction did not differ significantly (p>0.05),
which indicates a uniform distribution of risk factors and allows an
objective assessment of the impact of rehabilitation approaches.

Table 1. Clinical and demographic characteristics of patients (M + SD)

Parameter Main group (n=68) Control group (n=43) p

Age, years 57.4+8.2 58.1+7.9 >0.05
Male, % 72.1 69.7 >0.05
BMI, kg/m? 27.8+3.6 28.1+£3.9 >0.05
Arterial hypertension, % 76.5 74.4 >0.05
Diabetes mellitus, % 21.3 23.2 >0.05
Smoking, % 38.2 41.8 >0.05
Recurrent myocardial infarction, % 16.2 18.6 >0.05

Dynamic  observation of echocardiographic  parameters
demonstrated marked differences between the groups in response to the
rehabilitation. In the main group, which used a personalized approach
based on echocardiographic parameters, there was a significant
improvement in the systolic function of the left ventricle. The ejection

Table 2. Dynamics of echocardiographic parameters (M + SD)

fraction increased from 46.8 + 6.4% to 52.6 + 6.1% (p<0.01), reflecting
the restoration of myocardial contractility. At the same time, the
improvement in this indicator was less pronounced in the comparison
group (from 47.1 + 6.1% to 49.3 + 5.8%; p<0.05), which indicates the
limited effectiveness of standard rehabilitation programs.

Parameter Main group (baseline) Main group (after) Control (baseline) Control (after) p

LVEF, % 46.8 +6.4 52.6+6.1 47.1+6.1 49.3+5.8 <0.01
LVEDV, ml 158 + 28 142 £ 25 155 + 27 150 £ 26 <0.05
LVESV, ml 86 + 19 72+ 17 84+18 80+ 17 <0.01
E/E’ 12.8+3.1 10.6 2.7 12.6+3.0 11.8+29 <0.05
TAPSE, mm 19.2+2.4 21.1+25 19.0+£2.3 19.8+2.4 <0.05

In parallel with the improvement of systolic function in the main
group, there was a significant decrease in the end-diastolic and end-
systolic volumes of the left ventricle (p<0.05 and p<0.01, respectively),
which indicates a regression of post-infarction remodeling and an
improvement in the geometry of the heart. A decrease in the E/E ratio
from 12.8 + 3.1 to 10.6 + 2.7 (p<0.05) reflects an improvement in
diastolic function and a decrease in left ventricular filling pressure,
which is important for increasing exercise tolerance. Improvement of
the TAPSE index (from 19.2 + 2.4 to 21.1 + 2.5 mm; p<0.05) indicates
a restoration of right ventricular function and an improvement in
interventricular interaction. In the control group, similar changes were
less pronounced and in most cases did not reach statistical significance.

Table 3. Dynamics of functional parameters (M + SD)

The analysis of the functional state of the patients confirmed the
clinical significance of the echocardiographic changes. In the main
group, there was a significant increase in maximum oxygen
consumption (VO:Max) from 18.6 + 3.2 to 22.4 + 3.5 ml/kg/min
(p<0.01), reflecting a significant improvement in aerobic performance.
The PWCL170 index increased from 630 + 110 to 790 + 125 kgm/min
(p<0.01), and the 6-minute walking distance increased from 412 + 58 to
495 + 64 m (p<0.001), indicating an increase in physical endurance and
functional status of patients. At the same time, there was a decrease in
resting heart rate and systolic blood pressure, which indicates an
improvement in autonomic regulation and hemodynamic adaptation.
There was also a positive trend in the comparison group, but it was less
pronounced and in some cases statistically insignificant.

Parameter Main group Main group (after) Control Control (after) p
(baseline) (baseline)

VO,max, ml/kg/min 18.6 +3.2 22.4+35 18.9+3.4 20.1+3.6 <0.01

PWC170, kgm/min 630 £ 110 790 £ 125 640 £ 115 710+ 120 <0.01

6-minute walk test, m 412 + 58 495 + 64 418 + 60 450 + 62 <0.001

Resting heart rate, bpm 789 708 7710 739 <0.05

Systolic BP, mmHg 138+ 14 128+ 12 137+ 15 132+13 <0.05

The correlation analysis revealed a close relationship between
echocardiographic indicators and the level of physical performance. The
most pronounced positive correlation was found between the left
ventricular ejection fraction and VO:Max (r=0.54; p<0.01), which
confirms the key role of systolic function in the formation of aerobic
capacity. A similar relationship was found between LVEF and the
distance of a 6-minute walk (r=0.49; p<0.01). At the same time, an
increase in the E/E' index reflecting diastolic dysfunction was
accompanied by a decrease in physical performance (r=-0.51 for
VO:Max and r=-0.47 for a 6-minute walk; p<0.01), which indicates a
significant effect of diastolic disorders on exercise tolerance. Additional

Table 4. Correlation analysis (r)

correlations between LV BWT, TAPSE, and physical activity indicators
confirm the complex nature of cardiohemodynamic and functional
interactions.

The results of the ROC analysis demonstrated the high prognostic
significance of echocardiographic parameters in assessing patients'
physical performance. The E/E' ratio showed the greatest diagnostic
value (AUC=0.81; p<0.001), which allows us to consider this indicator
as one of the key markers of physical activity restriction. The left
ventricular ejection fraction also showed high prognostic significance
(AUC=0.78; p<0.001), whereas LVEF and TAP had moderate
diagnostic accuracy.

Variables r p

LVEF and VO,max 0.54 <0.01
LVEF and 6MWT 0.49 <0.01
E/E’ and VO;max -0.51 <0.01
E/E' and 6BMWT -0.47 <0.01
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-0.42

LVEDV and VO,max
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<0.05

TAPSE and 6MWT

0.45

<0.05

Thus, the results obtained convincingly demonstrate that the use of
an echocardiographically oriented personalized approach to medical
rehabilitation provides a more pronounced restoration of both the
structural and functional state of the myocardium and the physical
performance of patients compared with standard programs. The
revealed interrelations between echocardiographic and functional
parameters confirm the pathogenetic validity of the proposed approach
and its clinical effectiveness.

Discussion

The results obtained confirm that the inclusion of echocardiographic
parameters in the algorithm for choosing a medical rehabilitation
program after a myocardial infarction can significantly improve its
clinical effectiveness. In the main group, where physical activity was
selected taking into account echocardiographic stratification, more
pronounced positive changes were noted both from the side of the
structural and functional state of the myocardium and from the side of
physical performance. This allows us to consider a personalized
echocardiographic approach not just as an additional diagnostic tool, but
as an important component of clinical decision-making in cardiac
rehabilitation.

One of the most significant results of the study is a significant
increase in the left ventricular ejection fraction in the main group from
46.8 + 6.4% to 52.6 + 6.1%, while in the comparison group the positive
dynamics was less pronounced. This indicates that metered-dose
physical activity, adapted to the initial state of the myocardium, can
contribute to more favorable postinfarction remodeling. The decrease in
the final diastolic and final systolic volumes of the left ventricle in the
main group additionally confirms the presence of positive structural
adaptation and regression of unfavorable remodeling, which in the post-
infarction period is one of the main pathophysiological mechanisms of
heart failure progression.

Data on the dynamics of diastolic function are of particular
importance. The decrease in the E/E' ratio in the main group reflects a
decrease in the filling pressure of the left ventricle and an improvement
in the processes of myocardial relaxation. This result has important
clinical significance, since, as literature data show, it is diastolic
function disorders that often become one of the key limitations of
physical performance, even in patients without a sharply reduced
ejection fraction. In a study by Fontes-Carvalho et al. It has been shown
that increased E/E' is one of the strongest echocardiographic predictors
of decreased exercise tolerance after myocardial infarction [9]. Our data,
including the revealed negative correlation between E/E' and VO:Max,
are fully consistent with these observations and confirm the importance
of assessing diastolic function in the rehabilitation planning process.

Equally important is the improvement in the function of the right
ventricle, expressed in an increase in TAPSE in the main group. In
modern cardiology, more and more attention is being paid to the role of
right ventricular function in the formation of general exercise tolerance
and prognosis in patients after an acute coronary event. Although
TAPSE demonstrated only moderate prognostic value in ROC analysis,
its positive dynamics indicates a more harmonious restoration of
intracardiac hemodynamics in patients undergoing individualized
rehabilitation.

The functional results of the study also deserve special attention. An
increase in VO:Max, an increase in PWCI170, and a significant
improvement in the 6-minute walking distance in the main group
indicate a significant recovery in aerobic capacity and overall physical
endurance. This is especially important because physical performance
after myocardial infarction is considered not only as an indicator of
quality of life, but also as an independent prognostic marker of
cardiovascular outcomes. Literature data confirm that participation in
structured cardiac rehabilitation programs is associated with improved
survival and a decrease in the frequency of adverse events [4, 5, 16].
Our results expand these concepts, showing that the greatest effect is
achieved precisely by personalizing the rehabilitation program based on
objective echocardiographic parameters.
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The correlation analysis confirmed the close relationship between
indicators of cardiac function and physical performance. The positive
correlation between LVEF and VO:Max, as well as between LVEF and
the 6-minute walking distance, shows that an improvement in
contractile function is accompanied by a real increase in the patient's
functional capabilities. At the same time, the negative relationship
between E/E' and exercise performance confirms that diastolic
dysfunction plays an important role in limiting physical reserves. These
results correspond to the modern understanding of post-infarction
rehabilitation as a process in which not only restoration of pumping
function, but also complex hemodynamic adaptation of the heart to
physical activity is crucial.

The ROC analysis demonstrated the high predictive value of the
E/E' and LVEF indicators for identifying patients with reduced physical
performance. It is particularly important that E/E' >13 showed the
highest diagnostic accuracy. This allows us to consider this parameter
as one of the key criteria for risk stratification when planning
rehabilitation loads. In practical terms, this means that the inclusion of
a standard echocardiographic assessment of diastolic function in the
cardiac rehabilitation algorithm can contribute to a safer choice of
training regimen and earlier identification of patients requiring a gentle
and controlled approach.

The results obtained should also be considered in the context of
current international trends. Experts from the European Association of
Preventive Cardiology emphasize the need to move from standard
cardiac rehabilitation programs to more personalized models that take
into account the clinical, functional and instrumental characteristics of
the patient [10]. Our study actually confirms the practical feasibility of
this approach and demonstrates its effectiveness in real clinical
conditions. Of additional importance is the fact that the proposed model
is based on a widely available method transthoracic
echocardiography, which makes it applicable in everyday clinical
practice.

Thus, the results of the study show that the personalization of
medical rehabilitation programs after myocardial infarction based on
echocardiographic assessment can not only improve the contractile and
diastolic function of the heart, but also significantly improve the
physical performance of patients. This confirms the pathogenetic and
clinical validity of the use of echocardiographic algorithms in cardiac
rehabilitation and determines the prospects for further implementation
of such approaches in the post-infarction monitoring system.

Conclusions

The inclusion of echocardiographic parameters in the algorithm for
planning medical rehabilitation after myocardial infarction provides a
more pronounced improvement in the structural and functional state of
the heart compared with standard rehabilitation. Personalized
rehabilitation based on LVEF, E/E', LVEF LVEF, and TAPSE
assessments contributes to a significant increase in the contractile
function of the left ventricle, improved diastolic function, and a more
favorable adaptation of the right ventricle. The use of echocardiographic
stratification can significantly improve physical performance indicators,
including VO:Max, PWC170 and the results of a 6-minute walking test,
which confirms the clinical effectiveness of an individualized approach.
The most informative echocardiographic predictors of decreased
physical performance in patients after myocardial infarction are the E/E'
ratio and the left ventricular ejection fraction. The threshold value E/E'
>13 has high diagnostic accuracy for predicting low load tolerance.
Statistically significant correlations have been established between
echocardiographic indicators and physical performance parameters,
which confirms the possibility of using EchoCG as an objective basis
for the personalization of cardiac rehabilitation programs. The
developed algorithm of echocardiographic assessment can be
recommended for practical application in the system of medical
rehabilitation of patients after myocardial infarction in order to increase
the safety, effectiveness and prognostic significance of rehabilitation
measures.
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AHHOTALUSA:
AKTyanbHOCTb. MH}apKT MHOKapaa ocTaéTcsl OAHOMN U3 BEAYIIUX IPUYUH CMEPTHOCTH M MHBAIUIU3ALUH BO BcéM Mupe. Ocobblii HTEpec
HpeCTaBIsAeT U3ydeHHe (GaKTOpPOB, MOTUGHUIMPYIOIIUX TeUCHNE 3a00IeBaHMs, BKIIIOUast KIIMMaTo-reorpaduueckue ycinosus npoxusanus. Leabio
HCCIeA0BAHUS U3YIUTh 0COOCHHOCTH OMOXUMHYECKIX MAaPKEPOB MOBPEXKCHHS MHOKAP/a B CBIBOPOTKE KPOBHU Y AIMEHTOB C OCTPBIM HH(PAPKTOM
MHOKap/ia, IPOJKUBAIOIINX B YCIOBUSX apUIHOTO KINMATa M BBISIBUTH UX KIMHUKO-AUATHOCTUYECKOE M MPOTHOCTUIECKOE 3HATCHHS.
MarepuaJbl 1 MeToabl. B nccnenosanne BrirodeHs! 603 manuenTa, roCIUTAIM3UPOBAHHBIC B KApANOIOrnieckue otaenenus Hapouniickoit
Camapxanackoil obmacreil. Ompenpensuiuck ypoBHu TpomoHuHa |, KOK-MB u mumormo6una B aunamuke. Pe3yjabTarsl HMcciie10BaHMS.
VCTaHOBICHO, YTO Y MALMEHTOB apHAHON 30HBI TOKa3aTeli MapKepOB JOCTOBEPHO BBILIE Ha BCex dTamnax Hatmonenus (P<0,001), xapakrepusyroTcs
GornbIIel aMIITUTY0H 1 OoJee JITUTENbHBIM COXPAHEHHEM MOBBIICHHBIX 3HaueHUH. [lomyueHHbIe TaHHBIE CBUAETENBCTBYIOT O Ooliee THKEIOM
TeueHHH wWH(papkTa MHOKapaa, OONbIIEH IUIOMAAM HEKPO3a M MOBBIMICHHOM pHCKE OcloXHEeHMH. KimmMarmueckwe (akTopsl, BKIIOYAs
JIETHAPATALNIO, OKCUIIATUBHBIN CTPECC M SHIOTEIHANBHYIO JUCHYHKIHNIO, HTPAIOT 3HAYUMYIO POJIb B [IATOTCHE3E 3a00ICBaHMUSL.
KuroueBblie ciioBa: nabapkt Muokapaa, Tpornonut |, KOK-MB, Muorno6us, apuaHslii KiTUMat, OHOXUMHYECKIE MapKephl
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Myocardial infarction remains one of the leading causes of mortality and disability worldwide. Particular attention is paid to factors modifying
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QURUQ IQLIM SHAROITIDAMIOKARD INFARKTI BILAN OG*RIGAN BEMORLARDA MIOKARD SHIKASTLANISHI
BIOMARKERLARINING KLINIK-BIOKIMYOVIY XUSUSIYATLARI

Annotatsiya:

Miokard infarkti butun dunyoda o‘lim va nogironlikning asosiy sabablaridan biri bo‘lib qgolmoqgda. Kasallik kechishiga ta’sir etuvchi omillar,
jumladan iglim va geografik sharoitlar alohida ahamiyat kasb etadi. Tadgigotning magsadi qurug iglim sharoitida yashovchi o‘tkir miokard infarkti
bo‘lgan bemorlarda miokard shikastlanishi biomarkerlarining xususiyatlarini o‘rganishdan iborat. Tadgigotga Navoiy va Samargand viloyatlaridagi
603 nafar bemor kiritildi. Troponin I, KFK-MB va mioglobin ko‘rsatkichlari dinamikada baholandi. Natijalar shuni ko‘rsatdiki, quruq iglim
hududida yashovchi bemorlarda biomarkerlar darajasi barcha bosgichlarda ishonchli yugori (p<0,001), ularning oshish amplitudasi katta va uzoq
muddat saglanadi. Bu esa kasallikning og‘ir kechishi, nekroz hajmining kattaligi va asoratlar xavfining yuqoriligini ko‘rsatadi. Dehidratatsiya,
oksidativ stress va endotelial disfunktsiya kabi iglim omillari patogenezda muhim rol o*ynaydi.

Kalit so‘zlar: miokard infarkti, troponin I, KFK-MB, mioglobin, quruq iglim, biokimyoviy markerlar

AkTtyanbHocTh. UHbapkr muokapma (MM) ocraéres omHod 13
BEIYIIMX MPUYHMH CMEPTHOCTH W HHBAJIMWAU3ALMH BO BCEM MHpeE,
HECMOTPsT Ha 3HAYMTEJIBHBIH MPOrpecc B AMATHOCTHKE W JICUCHHU
CepIcYHO-cOCYaUCThIX  3aboneBaHmil.  OcoOyi0  aKTyalbHOCTH
NpEICTaBIsAeT U3ydeHHe (GakTOpoB, MOIUGHIMPYIOUHX TEYCHHE H
KIMHUKO-OMOXMMHYeckue mposiaeHuss M, cpeam KOTopbix Bcé
GoJpliice BHUMAHUE YIEIACTCS KIMMaro-reorpaguueckuM yCIoBUsIM
npoxkuBanus| 1,2]. ApunHbie peruoHst XapaKTEPU3YIOTCS
CHeIM(GUICCKUMH  SKOJOTHYECKMMH ~ OCOOCHHOCTAMHM, — BKIIOYAs
BBICOKYIO TEMIIEPATypy BO3/LyXa, HU3KYIO BJIa)KHOCTb, IOBBIIICHHYIO
3ambUIEHHOCTh M BBIPAKCHHBIC CE30HHBIC KOJNEOAaHWs, YTO MOXET
OKa3bIBaTh 3HAYMMOC BJIMSHHE Ha BOJHO-3JICKTPOJIMTHBIA OanaHc,
TeMOIUHAMUKY W MeTabonudeckue Tpouecchi[3,4]. VYka3aHHbIe
(bakTopbl TOTEHIMAIBHO CIIOCOOCTBYIOT YCHJICHHIO OKCHAATHBHOTO
cTpecca, BOCHAIUTENBHBIX PEAKIUH U SHIOTEIHAIBHON ANCHYHKIMH,
UrpaloNIMX KIIOYEBYIO POJb B IaroreHese uHbpapkra mMuokapaa. B
PecnyOnuke Y306ekucTaH 3HaYUTENbHAS YaCTh HACEIICHHS IPOKUBACT B
YCIIOBHAX apHUAHOTO KIIMMaTa, OJHAKO OCOOCHHOCTH OMOXMMHYECKHX
MapKepoB MOBPEKACHHS MHOKApIa y IaHHOM KaTeropuy IalMeHTOB
OCTAIOTCS HEAOCTATOYHO W3y4eHHbIMH [5,6,]. B cBsu ¢ atum
aKTyaJIbHBIM  SIBJISICTCSL  NPOBEACHUE  KOMIUIGKCHOTO — aHalM3a
CBHIBOPOTOYHBIX OMOXMMHYECKHMX IOKazareneil y maunueHtoB ¢ VIM ¢
Y4€TOM PErHOHANBHBIX KIMMATHYeCKUX (PAaKTOpPOB, 4YTO IIO3BOJIUT
yrIyOHTh TIOHUMaHHE MAaTOTCHETHYECKUX MEXaHU3MOB 3a00NeBaHUs U
OIITUMH3UPOBATH MOAXOIBI K AUATHOCTHKE U MOHHTOPHHTY [7,8].

Heap wuccaenoBaHMsi: HM3YYUTh OCOOCHHOCTH OHMOXMMHYECKHX
MapKepOB MMOBPEKICHUS MUOKap/ia B CHIBOPOTKE KPOBHU Y MALMEHTOB C
OCTpPBIM MH(APKTOM MHOKap/a, MPOXKUBAIOIINX B YCIOBHAX apHIHOTO
KJIMMAaTa ¥ BBISIBUTH UX KITMHUKO-TIMArHOCTHYECKOE ¥ IPOTHOCTHYECKOES
3HAYCHUSL.

Marepuas W MeToAbl HccieNoBaHMs: B wmccienoBaHue
BKIIOYeHBl 603 mammenta ¢ ocTpeiM HMH(apkTOoM Muokapaa (M),
TOCIIUTAJIM3UPOBAHHBIC B CIICHUAIN3UPOBAHHBIC KapAHOJIOrHYECKHUE
otneneHns Hasomuckoir (n = 310) m Camapkanzackoir (n = 293)
obnacreit Pecriyonuku Y36ekucrad B mepuoa ¢ 2019 o 2024 rr. Ot6op

MPOBOMIICS Ha OCHOBaHHH KIIMHUYECKUX,
9NIEKTPOKapAHOrpahUuecKUX M J1abOpaTOPHBIX KPUTEPUEB COTJIACHO
pexomenpauam EBponetickoro obmecrsa kapaunonoros (ESC, 2020)
Accouparnmu  kapauonoros  Ys6ekucrana (2021) [9,10,11,12].
Kontponenyro rpymmy cocraBmwiu 120 mpakTH4eCKd 3[0POBBIX JIHII,
CONOCTaBUMBIX TI0 MOMY M BO3pacTy, HE MMEIOIIMX MPHU3HAKOB
WIIEMUYECKOH OONe3HH cepala, apTepHalbHOM TUNEPTEH3UH U
caxapHoro nuabera. CpeJHHI BO3pAcT MALMEHTOB OCHOBHOM KOTOPTHI
cocraBun 58,4 + 9,6 ner (amamason 37-78 ner). Haubonpimas momns
MPUXOAWIAach Ha BoO3pacTHyo Kareropmio 50-59 ner 36,8 %, uto
COOTBETCTBYET SMUIIEMHUOTIOT HYECKUM JAHHBIM 0 IMKe
3a0oneBaeMOCTH HWH(ApKTOM MuOKapaa. Jluma wmomoxe 45 et
coctaBuu 8,4 %, crapme 70 net 14,2 %. 'ennepHoe pactpenenenne
MOKa3aJI0 JIOCTOBEpHOE Ipeobnaganume MyxduH (68,7 %) Hafg
xenmuaamu (31,3 %) (> = 34,2; p < 0,001). Cpenau xeHIIUH OIS
nareHToB crapme 60 ser Oputa Bbime (p = 0,021), uto oTpaxaer
BJIMSIHUE TOPMOHAJBHOH 3aIllUThl B PENPOXYKTHBHOM Bozpacte.llo
JOKaJM3allMk  TIOpaKEHUs  npeobiafaid  Clilydau  HEpeIHero
TpaHCcMypanbHOro uHbapkra muokapaa 48,6 %, 3zagHuil nH(apKT
JIMarHOCTHPOBaH y 32,4 %, cyOsHmokapauanbpHoe mopaxkenue y 19,0 %
[13,14]. HccnenoBanue HOCHIO KIMHHUKO-aHAIMTHYECKHUI Xapakrep U
OBLIIO HATIPABJICHO Ha OL[CHKY OMOXHMMHYECKUX MapKEPOB ITOBPEKACHHS
MHOKap/ia ¢ y46TOM PErHOHANBHBIX KIMMAaTHYECKUX OCOOCHHOCTEH.

Pe3ysabTaThl McciienoBaHus. bruoxuMuyeckie MapKepbl HEKpo3a
KapJMOMHUOLIMTOB Ha MPOTSKEHUH MOCICAHUX NECATIICTUH SBISIOTCS
OCHOBHBIM JIaOOpaTOpPHBIM ~KPHUTEPHUEM JHArHOCTHKH HH(papKTa
MHOKap/a, OLEHKH €ro TsHKeCTH W mporHo3a. K ugmemy Hambomee
3HAYMUMBIX OTHOCATCS TpomoHuH I, kpeaTundochokunaza-MB (KDOK-
MB) u MuornoOuH. AHanM3 WX OUHAMUKH IO3BOJSIET CYAUTH O
IUIOIIAM TOBPEXICHUS MHOKap[a, TEMIIax HEeKpo3a, a Takxke
s¢dexTuBHOCTH TPOBOIMMOIT Tepanuu.B HameM uccienoBaHHU
OTpe/eieHNe YKa3aHHBIX MapKepoB mpoBoawniock B 0 9 (mpu
MOCTYIUICHUHN), uepe3 6, 24 u 72 4 oT Havana CUMIITOMOB. Pe3ynbpTaTsl
npuBencHsI B Tadmure 1.1.

Taoanua 1
JuHaMuKa MapKepoB NoBpexIeHus: Muokapaa (M £ SD)
Mapkep / Bpems Haeowu (n=310) CamapkaHg (n=293) p 95% [N
TponoHuH | (Hr/mn)
0y 0,18 £ 0,06 0,14 £ 0,05 <0,001 0,024-0,052
64 3,50+£1,20 2,60+ 1,00 <0,001 0,69-1,11
24 4 12,40 +4,80 9,10+ 3,70 <0,001 2,45-4,05
724 7,20+ 3,10 5,00 £2,40 <0,001 1,64-2,76
K®K-MB (U/n)
0y 45+ 12 3810 0,002 3,01-11,27
64 210+ 65 170+£55 <0,001 27,12-52,48
24 4 480 + 120 380 + 100 <0,001 78,22-121,18
724 160 £ 55 120 £ 45 <0,001 26,14-49,32
Mwuorno6uH (Hr/mn)
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Oy 8025 70+ 20 0,003 4,10-15,22

64 21070 170+ 60 <0,001 25,14-54,36

244 140 + 50 110+ 40 <0,001 17,36-39,18

72y 60 + 20 48 £ 18 <0,001 6,42-15,08
Kapmuocnermpudeckne OHOXMMHYECKHE MapKephl UTPAOT  3HAYMTEIBHBIM MOIbEM MHOTJIOOMHA B TEPBBIE Yachl 3a00J1eBaHHS

KJIIOUEBYIO POJIb B COBPEMEHHOH IHArHOCTHKE MH(apKTa MHUOKapia,
TaK KaKk OHH TI03BOJISIOT HE TOJIBKO HOITBEPAUTH (BaKT HEKPOTHUECKOTO
MOBPEX/ICHUSI MUOKAap/a, HO M OLCHUTHh €ro JUHAMHKY, TSKECTh U
pacrpocTpaHEéHHOCTh. VX KOJIMYECTBEHHOE ONpEENICHUE SBIISETCS
B)XKHEHIINM HHCTPYMEHTOM CTpaTH(HKALMH PHCKa W IPOTHO3a, a
TaK)Ke OCHOBOM JUTSl BEIOOpA TepareBTHUECKON TaKTUKH. [lomyueHHBIC
pe3ynbTaThl  HCCIEAOBAaHMS — IOKas3alM, YTO Yy  IAlHEHTOB,
MPOKUBAIOIIUX B YCIOBISIX AapHAHOIO KIMMara, AWHAMHUKA BCEX
OCHOBHBIX MapKepoB MOBPEXKICHMS MHOKapJa OTJIMYaeTcs OoblIeit
BBIPAKCHHOCTBIO, OOJiee  JUIMTENBHBIM COXPAHEHHEM  BBICOKHX
3HaUeHHUH U Oojee 3HAYUTEIBHBIM IIPEBBIIMICHUEM IO CPAaBHEHHUIO C
MAIMeHTaMH U3 PETHOHOB C MEHEE SKCTPEMAIbHBIMU KJIMMAaTHIECKUMU
ycnoBusamu. Tponmonnn I,  sBIssICE  BBICOKOCTICUU(DHYHBIM U
BBICOKOUYBCTBUTEIBHBIM MAapKepOM HEKpO3a MHOKapJa, CUUTAETCS
«30JI0TBIM CTaHIAPTOM» J1a0OpAaTOPHON JMarHocTHKK uHpapkra. Ero
KOHLICHTPAIMsI HAIPSIMYIO KOPPEIHPYET C IUIOMAIbI0 MOBPEKACHUS
CEepACUHOM MBIIIIBI M TKECTbIO HIIEMHUYECKOro Ipouecca. B
MIPOBEAEHHOM HCCIICIOBAaHUM YPOBEHb TPONOHMHA | y mMamueHToB
Hagowntickoli oOmacTi ObLT JOCTOBEPHO BHIIIE Ha BCEX BPEMEHHBIX
stamax HabmoxeHus (p < 0,001). Yike B mepBbie 6 YacoB OT Hadana
CHUMIITTOMOB ()MKCHPOBAJICSI 3HAUMMBIH IOJBEM IIOKA3aTens, dYTO
yKa3bplBaJIo Ha OBICTPOE pa3BUTHE HEKPOTHYECKUX H3MECHEHHH.
MakcumanbHble 3HAUYeHHs HaOMIOAaNuCh depe3 24 yaca, MpeBbIIAs
cpennue mnokazarenu rpynmbl Camapkanma Ha 36,2 %. Takoit
BBIPAKECHHBIH POCT MOXKET OOBSCHITHECSI COUYETAHHBIM BIIUSHHEM
(akTOpoB apUIHOTO KIHMMara XPOHUYECKOH THIIOBOJIEMHH,
CTYIICHUST KPOBH, TIOBBIIIEHHUS MEPUPEPUIECKOrO COCYIHUCTOrO
CONPOTUBICHHS M  MHKPOCOCYJUCTOH  JTUC(YHKIMH, KOTOpBIE
YCYTyONSIIOT MIIEMHIO H CIOCOOCTBYIOT (opMHpoBaHHIO Ooree
o0ImupHOTro 0OYara HeKpo3a. bonee Toro, coxpaneHne BEICOKUX ypOBHEH
TporonnHa | B TeueHme 72 9acoB  CBUACTENBCTBYET O
MIPOJIOJDKAIOIIEMCS TOBPEXKIESHIH MIOKap/ia 1 3aMEeIJICHHOM IIpoIiecce
penapauuu TkaHed. He MeHee BaXKHBIM MapKepoM MOBPEXKACHUS
KapAHOMHOLIUTOB sBIseTC KpeaTuHpochokunaza-MB (KOK-MB)
— (epMeHT, OTpasKaIOIINI KJICTOYHBIH JIM3UC U pa3pylIeHHe MeEMOpaH
MHOKapInajbHbIX KJIETOK. B mccnenoBanuu 3aduKcHpoBaHa cxoxas
IuHaMuKa ¢ TponoHuHOM I: poct akTuBHOCTH KDK-MB HaunHancs B
TMIepBBIC Yackl 3a00JIeBaHNsA, & MAKCHMAJIGHBIEC 3HAUCHUSI TIPHXOIUINCH
Ha 24-# gac. B rpynmne HaBou muk akTHBHOCTH MPEBBIIIAT TOKA3aTEN
Camapxanzga Ha 26,3 % (p < 0,001). O1o roBopHT 0 60JIee MACCHBHOM
paspylIeHHH KJI€TOK MHOKapia U YCHICHHOM BBICBOOOXICHUM
(epMeHTa B CHCTEMHBIH KpOBOTOK. [IpuMedaTensHO, YTO aKTUBHOCTH
K®K-MB ocraBanace MOBBIIICHHOW W Ha 72-M 4Yacy, 9TO MOXET
CBUJICTENILCTBOBATh O 0o0Jiee TUTEIPHOM TEUCHUH HEKPOTHYECKOTO
mpomecca M MeHee OnarompusaTHOM IPOTHO3€ Yy  MAIHEHTOB,
MPOKUBAIOIIMX B YCIOBUSX BBICOKOM TEMIIepaTypbl, HHU3KOH
BIQXKHOCTH U TTOCTOSIHHOTO OKCHAATUBHOTO cTpecca. CoueraHue 3Tux
(akTOpOB 3aMeIUISIET BOCCTAHOBJICHHE MHOKapAWAIbHOW TKaHU U

CrOoCcOOCTBYeT  Pa3BUTHIO  MOCTUH()APKTHOIO  PEMOJCITHPOBAHMUS.
Muorio0uH — caMblii paHHUIA MapKep MOBPEKACHUS MHOKapaa,
obnamaromuii  BBICOKOW  UyBCTBHUTEIBHOCTBIO, HO  HM3KOH

crerupuIHOCThI0. Ero KOHIEHTpalys MOBBIIIACTCS yke yepe3 2—-3
yaca OT Hayaja HIIEMHUM, JOCTHras NHKa K 6-My dYacy U 3aTeM
MOCTENEHHO CHIDKAeTCS K 24—72 gacam.

JlanHble HcclenoBaHMSA IOKa3alnW, 4T0 y HaunueHToB Hason
YpOBEHb MHOITIOOMHA B paHHHE CPOKH (6-1 wac) Obu1 BhIIe Ha 23,5 %
Mo cpaBHEeHHIO ¢ manueHtamu CamapkaHaa. JTO oTpakaeT Oonee
CTPEeMUTENBHOE  Pa3BUTHE HEKPOTHYECKOro Iporecca, Ooree
MaCCHBHYIO THOEIb KapANOMUOLIUTOB U O0Jiee paHHIo ¢a3y BeIOpoca
BHYTPHKJIETOYHOT'O COAEPKUMOI0 B CUCTEMHBII KPOBOTOK. BhICTpBIi 1
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SIBISIETC KOCBEHHBIM MOATBEP)KACHHEM TOTO, YTO HINEMUYECKOE
MIOBPEX/ICHNE TP POXKUBAHUH B YCIOBHUAX apPUAHOTO KJIMMAaTa HOCHT
Gostee arpecCHBHBIN XapaKkTep U Pa3BUBACTCSI CTPEMUTEIIBHEE.

KomrutekcHslii  aHanmu3 BceX TPEX  KapauoCHelupUUeCcKUX
MapKepoB MO3BOJSCT CAENAaTh BaKHbIE MATOTCHETHUECKHE U
KJIMHUYECKUE BBIBOJBI. BO-TIEPBBIX, y MAlMEHTOB, MPOXKMBAIOIINX B
YCIOBUSIX apHIHOTO KIIMMAaTa, MCXOIHbIE YPOBHH MapKepOB HEKPO3a
MHOKap/a W3HAYaIbHO BBIIIE, YeM y MAlMEHTOB U3 PETHOHOB C Oomee
MSTKHM KJINMaToM. Bo-BTOpBIX, AMHAMHKa POCTa 3THX IOKa3aTenel
oTnuyaeTcst OONbIIeH aMIUIMTYAOH, YTO CBHAETENLCTBYEeT O Ooree
BBIPOKCHHOM  MOBPSXXACHUM  CEPACYHON  MBIIMIEBL  B-TpeTsux,
KOHLICHTPAIlUM  OCTAlOTCS IIOBBIICHHHIMM B TedeHHe Ooiee
JUINTETBHOTO BPEMEHH, YTO OTPaXKaeT 3aMEICHHOE pa3pellcHHe
HEKPOTHYECKOrO Ipollecca M  YKa3blBaeT HAa BBICOKHH  PHUCK
OCIIO)KHEHUI. B COBOKYMHOCTH 3TO MOINTBEp)KIaeT Hamudue Oolnee
3HAYUTENIFHON IUIOIIANM HEKpo3a MHOKapAa Hu 0Oolee TDKEIOTro
TeueHusi 3aboneBanus. llpencraBneHHble Ha pHCYHKE | [aHHBIC
HaIJBIHO JAEMOHCTPHPYIOT, YTO Yy TAIMEHTOB, MPOXWBAIONIMX B
ycnoBuax apugHoro kinumarta (HaBowiickas o0macTs), YpOBEHB
TponoHrHa | Ha Bcex 3Tamax HaOIIONCHUS JOCTOBEPHO IPEBBIIIACT
mokaszarenu mnanueHToB CamapkaHICKOH obOnactu. MakcuUMaibHbIC
3HAYCHUS PETUCTPUPYIOTCS dYepe3 24 yaca OT Hadasla CHMIITOMOB, IIPH
9TOM COXpaHSeTCs TEHACHIMA K Oonee UINTENbHOMY MOBBIIICHUIO
MapKepa, 9TO yKa3bIBaeT Ha OoJiee BRIPAKEHHOE U IPOJIOHTUPOBAHHOE
MOBPEX/ICHUE MUOKap/a.

[lonyueHHsle maHHBIE TAaKXKE HMMEIOT Ba)KHOE MATOrCHETUYECKOE
00BbsCHEHHE. XPOHUYECKast ACTUAPATALNS, XapaKTepHast ISl apHIHOTO
KJIMMaTa, IPUBOAUT K TOBBIIICHHUIO BA3KOCTU KPOBH U yBEIHYEHUIO
nepu(epudeckoro  COMpOTHBICHMSI  COCYAOB, YTO  yXyJIIaeT
KOPOHApHBIH KPOBOTOK U YCWJIMBAeT HIIEMUIO. J|OMOIHUTEIBHBIM
(akTOpOoM SABISIETCS OKCHIATUBHBIM CTpecC, AaKTUBH3HPYIOMUI
MIPOLECCHl TEPEKHUCHOTO OKHCJICHUS! JHIHAOB M CIIOCOOCTBYIONIHIA
TIOBPEXICHUIO KJIIETOYHBIX MEMOpaH. B COBOKYITHOCTH 3TH MeXaHU3MBI
CO3MAIOT YCIIOBHSL Ui Oosiee TSOKENOrO W OOMIMPHOTO HEKPO3a
MHOKap/a, COMPOBOXKIAIOMIErocs 0OoJiee BHIPAKCHHON KIMHUYECKOU
CHUMIITOMAaTHKOX ¥ TMOBBIIICHHBIM PHCKOM Pa3BUTHS OCIIOXKHEHHH,
BKJTIOUAst MOCTHH(APKTHOE  PEMOJEITHPOBAHIE, CepACUHYIO
HEI0CTATOYHOCTH ¥ IOBTOPHBIE KOPOHAPHBIE COOBITHI.

AHanorn4Hasi 3aKOHOMEPHOCTh IIPOCIICKHBACTCS MPH aHAIN3E
JIMHAMHKH (pepMEHTaTHBHOTO MapKepa IMOBPEKACHHS KapMOMUOLIUTOB
— K®K-MB, 4910 [OMONHHUTENHHO MOATBEPKAACT Oonee TKENIOE
TEUEHHE HEKPOTHYECKOTO Mpoliecca y MAIMEHTOB, NMPOXKUBAIONINX B
apugHoii 3oHe (Pmc 2) K akrmBHOCcTE KOK-MB y mnamuentros
Hagowntickoii o6macTu xapakrepusyercs 6oiiee BBICOKHM ITUKOM | Ooiee
JUINTETBHBIM COXPAaHEHHEM IOBBIIICHHBIX 3HAYE€HHI 10 CPAaBHEHHIO C
rpynmnoi Camapkanna. JlanHas IMHAMUKa OTpa)kaeT 0oJee MacCUBHOE
paspylleHHe KIeTOYHBIX CTPYKTYp MHOKapAa ¥ yKa3plBaeT Ha
BBIPAKEHHOCTh HEKPOTHYECKOTO IPOoIiecca.

Takum o0Opa3om, MpoBEAEHHOE HCCIENOBAaHME MOKA3ajo, 4To y
MAlMeHTOB C OCTPhIM HH(APKTOM MHOKapAa, NPOKHBAIOIIMX B
YCIOBUSIX apUIHOTO KIIMMaTa, OHOXHMMHUIECKHE MapKEPhI TOBPEXKICHHS
MHOKap/ia XapakTepu3yroTcst 0ojiee BEICOKMMH 3HAYCHUSAMH, OOINbIIEH
aMIUIMTYyI0M KoneOaHui u  Ooilee  JUIMTENBHBIM — COXPAHEHHEM
MOBBIIIEHHBIX ~ YPOBHEH IO  CPaBHEHHI0O C  MAI[UEHTaMH,
MIPOXHBAIOIIMMH B MEHEE SKCTPEMAIBHBIX KIMMATHIECKUX YCIOBHSIX.
YcTaHOBIECHO, UTO MaKCUMalbHbIE 3HadeHus TpononuHa |, KOK-MB u
MHOIJIOOMHA y JAQHHON KaTeropHu MAalUEeHTOB JOCTOBEPHO BBINIE HA
Bcex aranax Habmonenus (p < 0,001), uro cBumerenscTBYET O Goee
OOIIMPHOM U TSDKEIOM HEKPOTHUECKOM MOPAKECHUN MHOKAPIA.
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Pucynok 2. [lunamuka aktuBHocTH KOK-MB y narmentos ¢ UM (Hasou n Camapkann)
Oocy:xnenue pe3yJIbTaToB. ITonyueHHsIe pe3yNsTaThl  yBEJIMYCHHE KOHLCHTPALMU KapAHOCHEeU(pHISCKHX MapKepoB, HO M

CBHICTENBCTBYIOT O HAIMYMU CYILICCTBCHHBIX PAa3IMYUi B AWHAMHUKE
OMOXUMHYECKUX MapKepOB IMOBPEXKICHUS MHOKapla y MalHEHTOB C
OCTpbIM HMH(}ApKTOM MHOKapAa B 3aBUCHMOCTH OT KJIHMAaro-
reorpaUIecKUX yCIOBHH MPOXHUBAHUS. YCTAHOBICHO, YTO Y
MALKEHTOB, IPOXKUBAIOIIMX B YCIOBUSX apHIHOTO KIMMAara, YPOBHU
tporonuHa |, KOK-MB u mMuornobruna Ha Bcex 3Tamax HaOmOneHus
JIOCTOBEPHO ITIPEBBILIAIOT AHAJIOIWYHbIC MOKA3aTeN Y MAlMCHTOB M3
peruoHa ¢ Oojiee YMEPEHHBIMH KIMMaTHYECKUMHU YCIOBHAMH (P <
0,001) .BeIsiBIIEHHBIE PA3IMUKs OTPAXKAIOT HE TOJIBKO KOIMYECTBEHHOE
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KaueCTBEHHBIE OCOOEHHOCTH TEUCHUSI HEKPOTHUYECKOTro IIpolecca.
Bonee BbIpakeHHBIH W TMPOJOHTUPOBAHHBIA MOXBEM TpomoHUWHA |
CBUJICTENILCTBYET O OONbIIeH IUIOMAIM MOBPEXKACHUS MHOKapaa H
Gornee TSHKENTOM TeUSHUH HIEMUYECKOro ponecca. CXxoxHas AMHAMUKA
K®K-MB nonreepxaaeT ycrwieHne KISTOYHOTO JIN3UCA U pa3pyIeHUst
KapIUOMHOIIUTOB, TOTa KaK Oojee paHHUN M 3HAYUTENbHBIA MOIbEM
MHOIJIOOMHA YKa3bIBa€T Ha CTPEMHUTEIBHOE pa3BUTHE HEKPO3a B
HaJanbHbIC Yachl 3a0oneBaHus. [lomydeHHbIE MaHHBIE COMIACYIOTCS C
COBPEMCHHBIMH TIPEJICTABICHUSIMU O POJM CHCTEMHBIX (HaKTOpOB B
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raToreHese nHpapkra MHOKapaa. ApuaHbIi KITUMAT,
XapaKTEepU3YIOIIMNICS BBICOKON TeMIepaTypoil, HU3KOH BIa)KHOCTBIO U
XPOHHYECKON JAeruapaTarnyeil, cnocoOCTBYeT MOBBIIICHUIO BS3KOCTH
KPOBH, YBEITHYICHHIO NTEpU(EpUIeCcKOro COCYUCTOrO COMPOTHBICHHS U
YXYALICHUIO KOPOHApHOH nepdy3ud. B COBOKYITHOCTH 3TO IMPUBOIUT K
YCHJICHHIO MIIEMHUYECKOrO TIOBPEXACHUS MHOKap/a U (GopMHpOBaHIIO
Gonee OOMIMPHBIX 30H HEKPO3a./]OMOTHUTEIFHBIM MaTOTCHETHIECKUM
3BEHOM  SBISICTCS ~ aKTHBAIMs  OKCHIATHBHOTO  CTpecca U
BOCTIAJIUTEIIFHBIX PEAKINH, MPUBOJSIINX K TIOBPEKACHUIO SHIOTEIHS U
HapyIICHUI0 MHUKPOIMPKYISIIUU. JTO, B CBOIO OYepeNb, yCyryomser
THIIOKCHIO TKAaHEH W CIOCOOCTBYET 3aMEUICHHIO IPOIIECCOB
penapanuu. bonee nmuTENPHOE COXpAaHEHUE IOBBIIIEHHBIX YPOBHEH
MapKepoB y MAIMEHTOB apUIHON 30HBI OTPAKaeT IMPOJIOHTUPOBAHHOE
TEUEHHE HEKPOTHIECKOTO MPOIecca U MOXKET OBITh acCOI[MUPOBAHO C
HEOIaronpHUATHBIM IPOTHO30M.

Takum 00pa3om, pe3ynbTaTl HCCIEIOBAHHUS MOATBEPXKIAIOT, UTO
KIMMaTHYECKUE YCJIOBHUS SIBISIOTCS BAXHBIM MOAU(DUIMPYIOMIUM
(akTtopoM TeueHHs WH(ApPKTa MUOKapJa M OKa3bIBAIOT 3HAYNMOE
BIIMSTHUE HA BBIPAXKCHHOCTh OMOXMMUYECKUX MAPKEPOB MOBPEKIACHUS
MHOKap/a.

BBIBO/IbI

1. YV nauumeHToB C OCTpbIM  HWH(APKTOM  MHOKapIa,
MIPOXMBAIOIINX B YCIOBUSIX apHIHOTO KJIMMAaTa, yPOBHU TPOIOHHHA |,

7.

KOK-MB wu wMuomoOuHa [OCTOBEpHO BHIIE HAa BCEX JTamax
HAONIONCHUSI MO0 CPaBHEHHIO C MAIMEHTaMH W3 PErHoHa C Oonee
ymepenHsiM Kiumarom (p < 0,001).

2. Jlunamuka OHOXMMHYECKHX MapKepOB y MAILMEHTOB apUIHON
30HBI XapakTepusyeTcsi Oonblieii aMIUTMTYJOW MHOBBIIICHUS U Goinee
JUTUTENILHBIM COXPAHEHHEM BBICOKHMX 3HAYEHHMH, YTO CBHIETEIBCTBYCT
0 GoJiee BHIPaKEHHOM HEKPOTHYECKOM MOPAKEHUH MHOKap/a.

3. Haubonee BbIpa)KCHHBIE PA3IMYKS BBISBICHBI IS TPOTIOHHHA
|, MakcuManbHBIE 3HAYEHHUS KOTOPOro depe3 24 yaca MPEeBBIILIAIOT
MOKa3aTeTy KOHTPOJIBHOM Tpyms! Oonee deM Ha 30%, 9T0 OoTpakaer
GOJIBIIYIO IUIOLIA/IH OBPEKICHNUS MHOKap/IA.

4.  Tlosbimennsie ypoBHH KOK-MB 1 Muorno6nHa yka3plBarOT
Ha YCHJICHHE TIPOLIECCOB KIETOYHOTO JHM3Uca U OoJiee paHHEe pa3BUTHE
HEKPOTHYECKHX M3MEHEHHUI! y MAllMeHTOB, POKUBAIOLINX B YCIOBHAIX
ApUJIHOTO KJIUMATa.

5. Kimmaro-skomoruueckue (hakTopst (merupparanms,
MOBBIILICHUE  BA3KOCTH  KPOBHW, OHJAOTEIHAIbHAS  TUCQHYHKIMS,
OKCHJATHBHBII CTpECC) HrparoT 3HA4YUMYIO0 pOIb B IATOrCHE3e
uH(papKTa MHOKap/ia U CIIOCOOCTBYIOT yTSDKEICHUIO €r0 TCUCHHSI.

6. Yyer KIMMAaTMYECKHUX YCJIOBMH NPOKMBAHUS IALMCHTOB
MMeEET BaXKHOE 3HAYCHHE JUIS CTpaTH(HHKALUK PUCKA, IPOTHO3UPOBAHHS
HCXO/IOB M ONITHMH3ALINH JICYCOHOH TaKTUKU NMPU UHPAPKTE MUOKAp/A.
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MUOKAPIA Y BOJIBHBIX NINIEMHWYECKOHU BOJIE3HBIO CEPILIA
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AHHOTAIUSA

Llenb: NpoOBECTH KOMIUIGKCHYIO OLICHKY KIMHHUKO-(D)YHKIMOHAJIBHBIX, OMOXMMHYECKHX M WHCTPYMEHTAIBHBIX IOKa3aTesed y OONBHBIX
umemudeckoit 6onesnsto cepaua (MbC) mocne pasiuyHbIX BUJOB PEBACKY/IIPU3ALMN MHOKAp/a M BBISIBUTH (DaKTOPBI PHCKa PA3BUTHS CEPIEYHO-
COCYAUCTBIX OCIOKHEHUH.

Marepuais! U MeToJIbI: 06cien0BaHo 96 GonbHbIXx BC, KoTOphiM ObLIa TIpoBencHa xupyprudeckast (AKILL, n=44) unu sunosackynsipaas (UYKB,
n=52) peBackynsipusanus. B HMCCIEIOBAHUM AHATM3UPOBAIM AWHAMHUKY mokaszareneid DKI, sxokapaumorpaduu, OHOXMMHYECKUX MapamMETpPOB
(rpononuH |, KODK-MB, nmunuassiii npodwib), 4acTOTY OCIOKHEHHH, a TAKKE MOKa3aTelli KadecTsa sKu3Hu 1o mkanam SF-36 u KCCQ.

Pesynbrarsr: Uepes mecTh MecCsLEeB MOCIe BMeLIaTeNbeTBa (pakuus BeIOpoca yBenudmiack Ha 12%, nenpeccust cermenTa ST U HHBepcHs
3ybuna T ymeHsmmnucs Oomnee yeM B TpH pasa. [lonnast peBackymsapusanust Obuta gocturayta y 83% maruentos nocie UKB un y 89% nocne KIIIL
Yacrora ocnoxxuenuit cocrasmia 32,7% u 50,0% cooTBeTCTBEHHO. BUIN BEISIBIEHBI OCHOBHBIE MPEIUKTOPSI ocnoxkueHuit: OB < 45%, Tpononux
1 > 0,5 ur/mn, caxapusiii quaber 2-ro tuna 1 XCH I1-1V ®K. Tlokazarenu kadecta sxu3nu no mkaine SF-36 Beipocnu ¢ 48,5 1o 74,5 6amna, mo
KCCQ - ¢ 49,3 o 77,9 (p < 0,001).

BriBozibl: PeBackyisipuzanust MHOKap/a PUBOJMT K 3HAYUTEIFHOMY YITyULICHUIO (YHKIMOHAIEHOIO COCTOSIHIS MUOKAp/ia U Ka4eCTBa KU3HU
MAIMEHTOB. DHIOBACKYISPHBIE METOIBI 00ECIIeUnBAIOT OoJiee OBICTPOE BOCCTAHOBICHHE, TOTa KAK XUPYPrUIeCKHe METOMBI - Ooee CTaOMIbHBII
reMoguHamMuueckuit addekr. PazpaboTaHHbIH adropuT™ cTpaTuHUKaLiK PUCKA MO3BOJISET CHU3UThH YACTOTY OCJIOKHEHHH Ha 35% W MOBBICUTH
KaueCTBO >KU3HU Ha 22-28 Gaios.

KiroueBbie cioBa:uiiemMudeckas O0Ne3Hb Cepllia, pPeBacKyIsIpH3alds MUOKap/a, YpECKOKHOE KOPOHAPHOE BMEILIATENBCTBO, KOPOHAPHOE
LIYHTHPOBAHKE, OCIIOKHEHHA, TPOTIOHUH |, (pakuust BeIOpoca, KauecTBO JKU3HU.
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COMPREHENSIVE CLINICAL AND INSTRUMENTAL ASSESSMENT OF MYOCARDIAL REVASCULARIZATION
EFFICIENCY IN PATIENTS WITH ISCHEMIC HEART DISEASE

ABSTRACT
Obijective: To conduct a comprehensive evaluation of clinical, functional, biochemical, and instrumental parameters in patients with ischemic
heart disease (IHD) after different types of myocardial revascularization and to identify risk factors for cardiovascular complications.
Materials and Methods: A total of 96 IHD patients underwent either surgical (CABG, n=44) or endovascular (PCI, n=52) revascularization.
The study analyzed the dynamics of ECG and echocardiographic parameters, biochemical markers (troponin I, CK-MB, lipid profile), complication
rates, and quality of life indicators using the SF-36 and KCCQ scales.
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Results: Six months after intervention, left ventricular ejection fraction increased by 12%, and ST-segment depression and T-wave inversion
decreased more than threefold. Complete revascularization was achieved in 83% of patients after PCI and 89% after CABG. Complication rates
were 32.7% and 50.0%, respectively. Major predictors of complications included LVEF <45%, troponin | >0.5 ng/mL, type 2 diabetes mellitus,
and NYHA class IlI-1V heart failure. Quality of life scores improved from 48.5 to 74.5 points on the SF-36 scale and from 49.3 to 77.9 on the
KCCQ scale (p < 0.001).

Conclusions: Myocardial revascularization significantly improves myocardial functional status and patient quality of life. Endovascular
methods provide faster recovery, whereas surgical methods yield more stable hemodynamic effects. The developed risk stratification algorithm
allows for a 35% reduction in complication rates and a 22-28 point increase in quality of life scores.

Keywords: ischemic heart disease, myocardial revascularization, percutaneous coronary intervention, coronary artery bypass grafting,
complications, troponin I, ejection fraction, quality of life.
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ISHEMIK YURAK KASALLIGIGA CHALINGAN BEMORLARDA MIYOKARD REVEASKULYARIZATSIYASINING
SAMARADORLIGINI KOMPLEKS KLiNIKO-INSTRUMENTAL BAHOLASH
ANNOTATSIYA

Magsad: Turli xil miyokard reveaskulyarizatsiya usullaridan keyin ishemik yurak kasalligi (I'YK) bilan og‘rigan bemorlarning klinik,
funksional, biokimyoviy va instrumental parametrlarini kompleks baholash va yurak-gqon tomir asoratlari rivojlanish xavfini aniglash.

Materiallar va usullar: Tadgigotda jami 96 'YK bemori, ularga jarrohlik (KABG, n=44) yoki endovaskulyar (PKV, n=52) reveaskulyarizatsiya
amalga oshirilgan. Tadgiqotda EKG va ekokardiografiya ko‘rsatkichlari, biokimyoviy markerlar (troponin I, KFK-MV, lipid profili), asoratlar
chastotasi, shuningdek SF-36 va KCCQ shkalalari bo‘yicha hayot sifatining o‘zgarishi tahlil gilindi.

Natijalar: Aralashuvdan olti oy o‘tib, chap qorincha ejeksiyon fraktsiyasi 12% ga oshdi, ST-segment depressiyasi va T-to‘lginning teskari
aylanishi uch barobardan ortig kamaydi. PKVdan keyin 83% bemorda, KABGdan keyin 89% bemorda to‘liq reveaskulyarizatsiya amalga oshirildi.
Asoratlar chastotasi mos ravishda 32,7% va 50,0% ni tashkil etdi. Asoratlar asosiy prediktorlari: LVEF <45%, troponin | >0,5 ng/mL, 2-toifa gandli
diabet va NYHA 11-1V darajadagi yurak yetishmovchiligi. Hayot sifati ko‘rsatkichlari SF-36 shkalasida 48,5 dan 74,5 gacha, KCCQ shkalasida
esa 49,3 dan 77,9 gacha oshdi (p < 0,001).

Xulosa: Miyokard reveaskulyarizatsiyasi miyokard funksiyasini va bemorlarning hayot sifatini sezilarli darajada yaxshilaydi. Endovaskulyar
usullar tezroq tiklanishni ta’minlaydi, jarrohlik usullari esa bargaror hemodinamik effekt beradi. Ishlab chigilgan xavf stratifikatsiyasi algoritmi
asoratlar chastotasini 35% ga kamaytirish va hayot sifati ko‘rsatkichlarini 22—28 ballga oshirish imkonini beradi.

Kalit so‘zlar: ishemik yurak kasalligi, miyokard reveaskulyarizatsiyasi, perkutanniy koronar intervension, koronar arteriya bypass grafti,
asoratlar, troponin I, ejeksiyon fraktsiyasi, hayot sifati.

BBenenune. Umemnueckas Oonesns cepaua (MBC) ocraetcs MarepuaJibl U METOABI.
BEIyILIEH MPUUYMHOW CMEPTHOCTH BO BCEM MHpE, Ha €€ JOII0 B uccnenoBanue ObUTH BKITIOUEHBI 96 MAIIMEHTOB ¢ HILIEeMHYeCKOH
npuxoautcst 10 30% JeTambHBIX HCXOJAOB OT CEPAEYHO-COCYJHUCTHIX  00JIe3HBI0  CepAla, TOCHHTAIM3UPOBAHHBIX  UII  IUIAHOBOM
3aboneBannii. OgHUM n3 KmoYeBBIX moaxomoB k Jedenmo VIBC  peBackymsipusanum Muokappa. IlarmeHTts! ObutM pasieneHbl Ha JBe

SIBISICTCS.  PEBACKYJSpU3alMsi  MHUOKAapIa -  BOCCTAHOBICHHE  TPYIIIIHL:
KOPOHApHOI'0 KPOBOTOKA C LECIbI0 YMCHBIICHUA UIICMHUM, YITYUYIICHUSA Y 1 rpynna (n = 52) - MIAIMEHTHI, TICPCHECIINE YPECKOKHOEe
COKpAaTUTENBHOM (PYHKIMK U MPOTHO3a. B cOBpeMEeHHOH KapAnoiIoruu KopoHapHoe BMemaTteaberso (UKB) ;

MPUMEHSIOTCS [1BA OCHOBHBIX METOJA: YPECKOKHOE KOPOHAPHOE . II rpynna (n = 44) - NALHEHTH, NepEHECIIHE KOPOHAPHOE

BMmemarenscTBo (UKB) u aoprokopoHapHoe mryatuposanue (AKII), -
BBIOOP MEXKIYy KOTOPHIMH OIpPENEIsIeTCS aHATOMHEHl IOpakKeHWs,
(GYHKIMOHAJIBHBIM COCTOSIHUEM MHOKapZa U 0OIuM HpoduiieM pucka

narueHTa. apTepuabHyI0 THUrepTeHsuio (68,5%), XPOHHMYECKYIO CEpCUHYIO

Hecmorpst Ha TexHOTOrHueCKmii IPOrpecce, NpoOIeMa OCTOKHCHHI o 6001aT0uHOCTD (79,2%), oxupenue (43,7%)  caxapHbrii uaber 2-
nocie  PeBACKYIAPH3AUMM  COXPAHACT — CBOIO  aKTYambHOCTB. 1o 1y (21,8%).

myHTupoBanue (KII) .
CpenHuii BO3pacT y4acTHUKOB coctaBun 57,8 + 5,3 ronpa, mons
Myx4duH - 56,2%. ComyrcTBylomue 3a00JI€BaHUS — BKIIOYAIH

Peuyusupyromme HINEMIICCKUC cobbITHA, ApUTMHH, KoMiutekcHoe ofcre1oBanye BKIII0YAJI0 KJIMHMKO-
MPOTPECCHPOBANE CEPACHOI HEIOCTATOUHOCTH M PECTCHO3 B CTCHTE  guaninecTiueckuil  AHATH3,  JAGOPATOPHO-GHOXHMUUECKHE M
9aCTO PUBOAT K YXYUICHHIO POTHO3A M CHIKCHHIO KAYCCTBA KIBHH  pyyoro v onmanbbie MeTomsl uccieoBanms. K[ - crammapras
ggggegm;-zoczomamo AGHHBIM - MCHC/IyHADOAHBIX - pETHCTPOB (BESC amucs B 12 otBenenmsx ¢ orenkoii cermenta ST, 3y6na T, HapyrmeHuit

, ST 4), YacToTa CepIeYHO-COCYUCTHIX OCIIOKHEHHH TT0CIe PHTMAa H IPOBOAUMOCTH. DXOKapaHorpadus - HCCIEIOBAHHE C

YKB pocturaer 30%, a mocie AKIII - 45%.

B ycnoBusix pocta KOMOPOMAHOCTH, CTapeHHs! HACENCHHS H
pacHpoCTPaHeHHOCTH caxapHoro auabera 2-ro THIIA BO3HUKACT
MOTPEOHOCTh B Pa3pabOTKe KOMIUIEKCHBIX CHCTEM CTpaTH(pHKALNN
pHuCKa, KOTOpble IIO3BOJIAT IPOTHO3HPOBATh  OCIOXKHEHHA U
ONTUMM3UPOBaTh peabunuraiuio nauueHtoB. Lleas ucciienoBanus.
KommnekcHast OLICHKA KIIMHUYECKUX, (byHKIMOHABHBIX,
OMOXUMHYECKUX U HHCTPYMCHTAIBHBIX M3MEHEHHMiIl y NAlUEHTOB C
UIIEMUYECKOH  OONE3HBIO  cepiua MOCNe  pPa3yIMYHbIX  BHJIOB
peBackymsipu3ain Muokapaa (HKB u KII) ¢ onpezneseHrem Gpakropos
pHCKa CepIeUHO-COCYAUCTHIX OCJIOXKHEHUH M UX BIMSHUS HAa KauyeCTBO
KU3HH.

onpeneneHneM ¢pakuun Beiopoca (DB), KOHEUHO-AUACTOTMYECKOTO
(KP) 1 xoneuHo-cucronugeckoro (KCP) pasmepoB, TONIIMHBI CTEHKH
JIEBOT'O JKEJTy104Ka U JABJICHUS B JIerouHoi aprepun. Koponaporpadus
- KOJMYECTBEHHas OLEeHKa KpoBoToka mno Imkaine TIMI, crenenu
CTEHO3a, IPOXOANMOCTH IIIyHTOB U CTEHTOB. broxummueckuii ananms -
onpeneneHune yposHei TpononnHa I, KOK-MB, obmiero xonecrepuna,
JITTHII, Tpurnuuepuaos u riaoko3bl. OneHka kadectsa xxu3Hu (KXK) -
o onpocHukam SF-36 u KCCQ no omeparuum, a Takxke depes 3 u 6
MecsneB mnocne. CTaTUCTHUECKUH aHAIU3 IPOBOJMICS METOJaMU
BapHALMOHHOMN CTaTUCTHKH C UCTIONb30BaHueM makera SPSS 26.0. s
CpaBHEHHS CPEIHMX 3HAUYCHMI NpuMensutu t-xpurepuil CThIOICHTA U
KPHUTEPHUH (2; pa3nuuusi CUUTATNCH CTATUCTUYECKH 3HAYMMBIMHU HIPH P
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< 0,05 Pesyabrarbl HccIeIOBaHUSA. Y HAIMEHTOB IIOCIE
PpeBacKyIs[pU3aiK MHOKapa Ha0IIonanach BBIPKCHHAS
MOJIOKUTENbHASL TMHAMHUKA SJIEKTPOKApIHOrpadMuecKUX MOKa3aremneit.
Ve Ha 7-€ CyTKH I0CIIe BMEILIATEILCTBA YaCTOTA JICIPECCHU CErMEHTa
ST cumsunace B 3,2 pasa npu YKB u B 2,5 pasa npu KIII (p<0,05), uto
CBHIETEIBCTBYET O BOCCTAHOBJICHHMH KOPOHAPHOTO KPOBOTOKA H
YMCHBIICHUM HIIEMUYECKUX M3MEHEHMIl. AHaJoOrM4YHbIM 00pasoMm,
yactora uHBepcuu 3youa T causmiacs ¢ 61,5-63,6% mo 34,6-40,9%, a
gepe3 6 MecsmeB OHAa COXpaHsulach Juib y 19-23% mnarmenTtoB

(p<0,01). K miecTUMECS4HOMY CPOKY HAOIIONAIOCh IMOYTH MOJIHOE
BOCCTAaHOBJICHHE TIPOLIECCOB PEMOSIPU3ALMHA ¥ HOPMAITH3AIHs PUTMA:
4acTOTa CHHYCOBOH TaXMKapAWU CHU3WIACH 10 15-20%, a cirygan AB-
GIOKampl OCTABAINCH CAMHUYHBIMH. MEXIPYIIIOBBIC PA3IHIUs 110
BCEM OCHOBHBIM IOKA3aTeISIM ObUIM CTATHCTUYESCKH HE3HAIUMBI
(p>0,05), uro roBopur o conocrasumoii 3pdexrusroctr YKB u KIII B
CTaOIIN3AINK DIEKTPUIECKON aKTHUBHOCTH MHOKap/a B OTIAJICHHOM
nepHuoe.

Tabmuma 1.

JMHaMMKa 3JIeKTpoKapAHorpaduyecKuX U3MeHEeHNil y NAMEeHTOB NocJ/ie PeBacKyJ/JIsApU3anui MHoKapaa (n=96)

MpusHakm no YKB Yepes 7 Yepes 6 KL Yepes 7 Yepes 6 p
AaHHbIM DKI no CYTOK mecaues 0o CYTOK mecaues (mexxrpynnosoe)

Oenpeccna ST 21 67,3 21,2* 15,4** 70,4 28,3* 18,2** >0,05
MM, %

MHBepcua 3ybua T, 61,5 34,6* 19,2** 63,6 40,9* 22,7** >0,05
%

CuHycoBasn 38,5 23,1 15,4** 40,9 29,5 20,4** >0,05
Taxvkapama, %

AB-6nokaga I-11 7,7 5,8 3,8 9,1 6,8 45 >0,05
cTenenun, %

o *p<0,05; **p<0,01 1m0 cpaBHEHHUIO C UCXOHBIMH JAHHBIMH.

[ocne BMemarenbeTBa yKe Ha 7-€ CyTKH HaOMIOAATOCh 3HAUMMOE CHIDKCHHE YacTOTHI UIIEeMUYecKHX n3MeneHni (B 3,2 pa3a npu UKB u B 2,5
pa3za mpu KL, p<0,05), uTo oTpakacT BOCCTAaHOBIICHHE KOPOHAPHOTO KPOBOTOKA. Uepes 6 mecsieB Aenpeccus cermenTa ST coxpaHsuach UG y

15-18% marnueHToB.

Tabmuma 2.
IMoka3aresin 3Xokapauorpagum y naiMeHToB ¢ HIIeMUYecKoii §0JIe3HbIO ceplia 10 M Moc/ie peBacKy asipuzaimuu muokapaa (M + m)
MNapametp YKB Yepes 7 Yepes 6 KLW po Yepes 7 Yepes 6 p
no CYTOK mecaues CYTOK mecaues
dpakumsa Bbibpoca, % 48,6 + 51,2 + 54,7 + 478 + 50,1 + 53,3 + >0,05
6,4 5,8* 5,3** 59 6,1* 5,5%*
KoHeuHbI 552 * 54,1+4,0 52,8 + 56,0 54,6 +39 53,1 + >0,05
amnactonmuecknin pasmep JIK, | 4,1 3,8** 42 3,6**
MM
[asneHve B  /IEroYHOM 39,2 + 35,4 + 31,7 + 40,3 + 36,8 + 33,2 + >0,05
apTepun, MM PT. CT. 5,6 5,2* 4,8** 59 5,4* 5,1**

Ilocne peBackymsipu3ald OTMEYAIOCh 3HAYMMOE YBEIIHMUCHHUE
¢paximu Beropoca Ha 12% (p<0,01) u cHIKEHHE JaBIeHNs B JIETOYHOIT
aprepun. Y nanuentos mnociie YKB ¢yHKIMOHATBHOE BOCCTAHOBICHHE
npoucxomio OvicTpee, yem mocie KII, 9ro oObscHAETCS MEHbIIEH
TPaBMAaTUYHOCTHIO BMEIIATEICTBA.

ITo nanHbIM 9Xokapauorpaduu, uepes 6 MecsileB Mocie
PEeBacKyIsIpU3aIMi MUOKap/a y HaI[MeHTOB 00EHX IPyII HaOII0JaI0Ch
3HAYUTENILHOE yJIydleHue rnokasaTenen BHYTpPHUCEPICUHON
remoauHamuku. Cpennsisi ppakuus Boiopoca (PB) ysenmumiaces ¢
48,6 £ 6,4% no 54,7 + 5,3% mnocie UKB (nmpupoct Ha 12,3%, p <0,01)
uc 47,8 £5,9% no 53,3 + 5,5% nocne KII (mpupoct wa 11,5%, p <
0,01). YMeHblieHHe KOHEUHO-aracTonnueckoro pasmepa (KIP) na 2,4
MM U KOHeuHO-cuctonmmieckoro pasmepa (KCP) na 3,3 MM oTpaxaer

perpecc peMojie;TMPOBAHMS JIEBOT'O KeJIyI04YKa ¥ BOCCTAHOBIICHHE
€ro COKpartuTenbHOW (yHKIMH. OIHOBPEMEHHO HaOII0IaIoCh
3HAYMMOE CHIDKCHUE CHUCTOJIMYECKOrO JABICHUS B JISTOYHOW apTepuu
(ma 7-8 MM pT. CT.), YTO CBHICTENBCTBYET 00 YMCHBIICHUH
MOCTHArPY3KH M YJIy4IICHHH BEHO3HOro Bo3Bpara. Ilpu sToM
BOCCTaHOBJICHHE (QYHKLMM MHOKapia IPOUCXOJWIO ObicTpee Y
nareHToB nocie YKB (B TedeHue mepBhIX 3 MecsAleB), TOTAa Kak
nocne KIII monoxxurenbHas AMHAMUKA Pa3BUBATIACh HOCTEIICHHO, HO K
6-My Mecsiiy HabIroIeHus puoOpeTana Ooee croikuii xapaktep. st
OLICHKH B3aMMOCBSI3H MEK/y CTCIICHBIO BOCCTAHOBIICHHS MHOKapaa U
BEPOSITHOCTBIO pa3BUTHA OCJIOKHEHHI ObLI MPOBEACH
KOPPEISIHMOHHBIN aHanu3 (Tabm. 3).

Ta6auuna 3.

Koppe.}muum-mue CBSI3U MEKIY (l)yHKIlPlOHaJIbeIMPl M OMOXMMHMYECKUMHU MOKa3aTeJsIMU Y nNanueHToOB II0CJI€ pPeBACKYJIAPU3aALUU

MHOKapaa

Mokasatenm

®B JIXK &> YposeHb TponoHuHa | (48 u)

®B /1K <> YactoTa 0CNoXKHEHU

TponoHwuH | <> YactoTa ocnoxHeHUi

JINHN ¢ PecteHo03/Tpomb603 WyHTa

SF-36 (06wmit 6ann) <> ®B JIK

SF-36 <> MoBTOpHLI UM

KoppensauoHHbIil aHanu3 BBIABHI. CHJIBHYI0 OTPHLATEIBHYIO
KOPPEJISIIMOHHYIO CBSI3b MEX/y YPOBHEM TpomnoHuHa | u dpakimeit
BeIOpoca (PB) (r =-0,68), uTo yka3pIBaeT Ha MPSIMOE BIUSHUE CTEIICHU
MOBPEK/ICHUS MHMOKAap/ia Ha BOCCTAHOBJICHHE €r0 COKPAaTHTEIBHON

R p

-0,68 <0,001

-0,58 <0,01

+0,54 <0,01

+0,47 <0,05

+0,68 <0,001

-0,57 <0,001
¢byHKuuy; o0paTHy 3aBucuMocTh Mexny OB u  gacroroit
ocnoxkHeHuit (r = -0,58), 4TO MOATBEPKHACT MPOTHOCTHUECCKYIO
3HAYUMOCTh ~ CHUCTOJIMYECKOH  TUC)YHKIMH;  MOJIOKMTEIbHYIO

KOppe/sINMOHHYI0 ¢Bsi3b Mexnay ypoBHem JIIIHII u puckom
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pecreno3a/Tpombo3a Tpancmiantara (r = +0,47), 4To moaUepKHBaACT
BAKHOCTb arpeCCUBHOM TUIOJUIMIEMUYECKON Tepanuy; CUJIbHYIO

HHTETpaIbHBIM MOKa3aTeneM kadecrsa xu3HH (SF-36) (r = +0,68), a
TaKXK€ OTPHUIATENBHYI0 KOPPEISIIMOHHYIO CBA3b Mexay SF-36 u

MOJIOKUTEJIbHYI0  KOppeSIHMOHHYI cBi3b Mexay ®B  u  wacroroit moBTopHOro nHdapkra Muokapaa (r =-0,57).
MaTpuua Koppensunn KIMHNYeCcKnxX nokasarenenm nocne pesacxynﬂpwsau{w(l)
®B JIK ’ e o

0.8

TponoHuH | (48 4) 0.6
g
OcnoXxxHeHuns 04 IF
3
g
NnNHN 02 =
B
3
g
oo 2
b=3
PecTeHo3/Tpomb603 wyHTa &
=3
-0.2 %

SF-36 (obwuin uHaekc)
-0.4
1 - 1.00
MoBTOpHbLIN UM ‘ —0.6
&
<R
Takum 00pa3oM, BOCCTAHOBIICHHE COKPAaTHUTEIbHOW (YHKIMH  TOCTHH(PAPKTHOTO  PEMOACIHPOBAHMSA.  JTO  COTJIacyeTrcss ¢

MHOKapia HampsIMyl0 CBSI3aHO C YJIy4IICHHEM CyOBEKTHBHOTO
CaMOYYBCTBMSI M CHIDKCHHEM PUCKA OCJIOKHEHMH, YTO MOTYEPKHUBAET
BAJKHYI0 POJIb OLEHKH KauyecTBa KU3HH KaK KJIHHHYECKOIo
Mapkepa 3(pGeKTHBHOCTH TepanuM.

B TeueHue 6-mecs4HOro mepuona HAOMIOACHUS OCIOKHEHHS
pas3Buuch y 32,7% marmentos nociae YKB u y 50,0% - mocne KIII (p
< 0,05). HauGonee wacteiMu w3 Hux Obutd: aputmum (17-25%),
peuMyILecTBeHHO Ghudbprnsims npeacepaui (1o 18,2% mocne KII);
ocTpasi cepAedYHasmi HeIOCTATOYHOCTH (7,7-15,9%); moBTOpHBI
uHpapkr muokapaa (5,8-11,4%). Cruemyer OTMETHTB, YTO MOCIE
AKIII ocnoxHEHUsT BCTPEYAIUCH Yallle, HO IMEJIM MEHEE BBHIPasKCHHBIC
KJIMHUYECKUE NIPOSBIICHHUS B OTAAIEHHOM epHoe O1aroaps MoIHOMY
BOCCTaHOBJICHUIO KOpoHapHOTro KpoBoToka (TIMI > 2.9).

Uepe3s mecTs MECSIIEB MOCIIC BMEMIATEIhCTBA YHCIIO MALEHTOB C
II-IV  ¢yskiponansaeiM - ki1accom 1o kiaccupukaimu  NYHA
YMEHBLINIOCH Oonee deM B 2,5 pasa (¢ 46% mno 17-22%).

B 10 xe Bpems nons nanueHToB ¢ [ @K yBenuuminacek mouTu B Tpu
pasa (mo 40,4% nocne UKB u 34,1% mnocne AKIIL p < 0,05). Uepes
HIECTHh MECAIEB MOCIE PEBACKYIBIPU3AIUK CPEAHIE OaIIbI 10 MIKaTaM
SF-36 u KCCQ Bbipocau Ha 25-28 Gamnos (p < 0,001). OcobenHo
BBIPAXKCHHBIEC YIY4IIEHHS OTMEYAINCH MO TaKMM MOKAa3aTeNsiM, Kak
¢usuyeckoe ¢pynkunonupopanue (PF) u ku3HeHHass aKTUBHOCTH
(VT) , 4T0 COOTBETCTBOBAJIO TEPEXOAY OOJBIIMHCTBA TAIMCHTOB W3
TPYIIBl C YMEPEHHBIMH OTPAaHWYCHHSIMH B TPYMILy C HPAKTHYECKH
MOJIHOCTBIO COXPaHEHHOM aKTUBHOCTHIO.

VY nanueHToB 6e3 OCIOKHEHHWII OTMEYalNCh 3HAYUTENBHO Oolee
BBICOKHME Oaibl Mo mkanam SF-36 (78,9 + 7,5 mpotus 63,4 + 8,2 Gama;
p <0,001) n KCCQ (80,1 + 7,6 nporus 66,5 + 8,0 6ama; p < 0,001).
OTO MOATBEPXKIAECT TECHYI0 B3aMMOCBSA3b MeXKAY KIMHHMYECKHM
HCX00M M KAa4eCTBOM JKHM3HHM, TI/¢ YIydlleHHe (HU3MIECKOrO
COCTOSIHUSI COTIPOBOXKIACTCSI MOJIOKHUTEIBHON IMCHX0IMOIMOHAIBHON
ajanranuen.

O0cyxeHne pe3yJbTaTOB Uccael0BaHus. [lomydeHHbIe JTaHHbIE
MOATBEP)KAAIOT, YTO BBINOJIHEHHAs PEBACKyISpU3alus MHOKapaa

OKa3bIBaeT BBIPA)KCHHOE TIOJIOXKUTETIBHOE BIIMSTHHE Ha
(YHKIMOHANIBHOE COCTOSIHUE CepAlld, OHOXUMHUYECKHE MapKephbl
MOBPEXJCHMS] MHOKapAa U KadecTBO OKM3HH IIAIUEHTOB C

WIIeMudeckord Oone3Hplo cepana. B To ke Bpems BBISIBICHHBIC
pasmuuust mexxny UYKB um  KII orpakaoT kak —crenuduky
BMEIIATEIIbCTBA, TAaK U CTEIICHb BOCCTAHOBICHUS HIep(hy3HH MUOKap/a.

VBenuuenue (pakipu BeIOpoca JieBoro sxemymouka Ha 12-13%
Yyepe3 MIeCTh MECSIEB II0CIE BMEIIATENbCTBA CBHUAETEIBCTBYET O
BOCCTAaHOBJIICHMM  HACOCHOH  (YHKIMH CepAlla H  perpecce
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pe3ynbTaTaMy KpyNHBIX MEXTyHapoaHbIX uccienoBannii SYNTAX u
EXCEL, B KOTOpBIX OTMEYAJIOCh yIydlleHHE (pakiuu BbIOpoca H
CHIDKGHHE  CMEPTHOCTH  IIOCNIE  MOJHONH  PEeBaCKyILIPHU3ALMU.
HaGmiomaBmmecst B HaIleM HCCIENOBAHWU CHIDKCHHE [ABICHUS B
JITOYHOH apTepHy U yMEHBIICHHE Pa3MEpoB KaMep cepiua TaKKe
OTPaXKAIOT MOJIOKHUTEIBHYIO FeMOJIMHAMUYECKYIO aIallTallHIo.

Ocoboe 3HaueHHE WMEIOT BBUIBICHHBIE KOPPEISIIUE MEXIY
KIIMHUYECKUMH, (bYHKLIMOHATLHBIMU u OMOXMMHIECKIMHI
nokazaTesiMu. CHiIbHas OTpHUIATENIbHAS KOPPEILIINS MEXIy YPOBHEM
TporionnHa | W ¢pakiueit BbIOpoca (r -0,68; p < 0,001)
MOATBEPKIAET, UYTO CTENECHb IOBPEXKICHUS MHOKapAa B PAHHEM
MIOCJICOTIEPALIOHHOM TeproJie omnpenensier TMIOCIIeTYIOIIee
BOCCTAaHOBJIEHHE  €T0  COKpaTHTenpHOM  ¢QyHKimm.  CxomHble
3aKOHOMEpHOCTH omucanbl B pabotax Lalonde et al. (JACC, 2022), rae
BbICOKHE ypoBHH TpomoHuHa mocie UKB accormmposanucs ¢ 2-3-
KpaTHBIM YBEIHICHHEM PHUCKA Pa3BUTHS CEPACUHON HEIOCTATOYHOCTH
B TEUCHHUE I'0/ja HAOMIOJCHUSL.

BrIsBIICHHAs TOJIOKUTENbHAS KOppelnsauus Mexny (pakiumeit
BbIOpoca (PB) m uHTErpasbHBIM MOKa3aTeNeM KadecTBa KU3HH IO
onpocHuky SF-36 (r = +0,68; p < 0,001) momuepkrBaeT KOMILIEKCHOE
BIMSHHE  YIy4mieHus  (YHKOMOHANBHBIX  IIOKa3aTelned  Ha
CyOBeKTHBHOE  cocTosHHE  marueHTtoB.  ComracHO  JaHHBIM
uccnegoBannsi REHAB-HF (NEJM, 2021), npaxe ymepeHHOE
yBenuuenue OB Ha 5-7% compoBoxIaeTcs 3HAUYUMBIM YITydIICHHEM
nokasareneil ¢gusuyeckoro (HyHKIHOHHPOBAHHMS W SMOLMOHAIBHOTO
OJaronoryyust.

OtpunarensHas koppessiiust Mexay yposaeM JIITHIT n gactoToit
pecteno3a wnu Tpombo3a myHrta (r = -0,47; p < 0,05) orpaxkaer
KJIFOYEBYIO POJIb JIMOMAHOTO oOMEHa B (POPMUPOBAHMU OTAAJICHHBIX
OCIIOKHEHHH. OJTO COIacyercst C pe3ylbTaTaMH HCCIIEIOBaHUS
FOURIER (2017), B koTopom arpeccuBHoe cHrxeHne yposas JITTHIT
¢ nomompio uHrHONTOpoB PCSKY mpuBeno k yMEHBIIEHUIO pHCKa
MOBTOPHBIX HINEMHYECKUX COObITHII Ha 25%.

3HaYNTENbHOE CHIKEHHE YacTOThl ociokHeHni nocie YKB (mo
32,7%) mo cpasrenuio ¢ KII (50,0%) MoxHO OOBSICHUTH MEHbIIEH
HMHBA3MBHOCTBIO PHAOBACKYJBIPHBIX BMEIIATENCTB U Ooiee ObICTpoit
SHAOTeNnm3aImell cTeHToB. OHAKO XUPYpPrudeckas peBacKyIIpH3amist
MIPOAEMOHCTPUPOBaIa 0ojiee CTaOMIIBHEIC PE3yIbTaThI Uepe3 6 MecsIeB
HAOJIOICHMS, YTO COTNIacyeTcs ¢ JaHHbIMH HccienoBannsi FREEDOM
Trial (NEJM, 2012), noarBepxparoummu mpeumymiectso KII y
MAIMEHTOB C CaXapHbIM JHa0EeTOM U MHOTOCOCYIUCTBHIM HOpPasKeHHEM
KOPOHAPHBIX apTEPUM.



JVPHATI KAPVIOPECTIVIPATOPHbIX IACC/IE[IOBAHIAV | JOURNAL OF CARDIORESPIRATORY RESEARCH

No2/1 | 2026

Wzyuenne nunamuku XCH moka3ano CHIKEHHE JOJIU MAIUEHTOB C
II-1V ¢pyHKIMOHANTBEHBIM KJTacCOM OoJiee YeM BJBOE, UTO OTPaXKaeT He
TOJIBKO BOCCTaHOBIICHHE Tepdy3ur MHOKapAa, HO U 3ddekr
CONYTCTBYIOIIEH MEAMKAMEHTO3HOIl Tepamuu (B-anpeHo0I0KaTOPEL,
naruburopsr  AIldD,  aHTaroHMCTI ~ MHHEPAJIOKOPTHUKOUAHBIX
peuenrtopoB). IlonoxuTenbHas IWHAMUKA B OTHOIICHHH KadecTBa
XKHU3HH M TOJEPAHTHOCTH K (PU3MUECKOH Harpy3ke COOTBETCTBYET
coBpeMeHHBIM pekomernamsam ESC 2023 no kapauopeabunuranum, B

KOTOPBIX  IOJYEPKHBACTCS  HEOOXOAMMOCTH  PAaHHEro  Hadana
(GU3MYECKUX ~ TPEHUPOBOK M OKa3aHUS  IICHXOIMOLIMOHATBHOM
TIOJIJIEPIKKH.

Takum o00pa3oM, pe3ylabTaThl IPOBEACHHOTO HCCIIEOBAHUS
CBHICTEIBCTBYIOT O TOM, YTO KOMIUICKCHAs OILICHKa KJIMHHYECKHX,
WHCTPYMCHTAIBHBIX M JJAOOPAaTOPHBIX IIOKAa3aTelei  IMO3BOJIET
OOBEKTHBHO IPOTHO3UPOBATh PHCKH  OCJIOKHEHUH, ONpENeNsITh
3¢ PeKTUBHOCTH PEeBACKYISPU3ALMK U ONTUMHU3HPOBAThH NAJIbHEHIITYIO
pEeaOUINTALIMIO MALMECHTOB. Y CTAHOBIICHHBIC KOPPEIALHOHHBIC CBA3H
Mexy (hpakueit BeIopoca, OoMapKepamMu MOBPEKACHUS H Ka4eCTBOM
KU3HH TOATBEP)KAAIOT CHCTEMHBIH XapaKTep aJanTaldM CepledHo-
COCYIUCTOH  CHCTEMBI ~ HOCJIE  BOCCTAHOBJICHHS  KOPOHAapHOTO
KpoBoTOKa. BeiBOabI. PeBackyaspuzanusa muokapaa (UKB u K1) y
MAlMEHTOB C HIIEMHYECKOW OO0Je3HBI0 cepilia COMPOBOXKAACTCS
3HAYUTENIBHBIM  YJIYYIICHHEM KIMHUYECKHX, TeMOAMHAMHYECKHX U
(yHKIMOHATBHBIX MOKazareneld. Uepes 6 mecsieB pakmus BeIOpoca

JIEBOTO JKEJNIyJl0YKa YBEIMIWIach B cpemHeM Ha 12%, maBineHue B
JIETOYHOW apTepuH CHHU3WIOCH Ha 7-8 MM PT. CT., a 4acToTa
nieMuaeckux m3MeHenuit Ha OKI' ymeHbpmmmacek 6onee 4eM B TpH paza
(p < 0,01). YpeckoxHoe kopoHapHoe BMmemareancTBo (UKB)
obecrnieunBaer Oonee OBICTPOE BOCCTAHOBICHHE COKPATHTEIBHON
GYHKIMM M KadecTBa JKM3HHM, B TO BpEeMs Kak KOpPOHapHoe
myHTupoBanue (KILI) JIEeMOHCTpHUpYeT Oonee  CTaOWITBHBIN
reMofuHaMu4Ieckuil dPQexT B MONTOCPOUHON MepcreKTuBe. BbLian
YCTAHOBJIEHbI KJII0YeBble (aKTOPbl PHCKA OCJI0KHEHHH TIocie
PpeBacKyIsIpU3alul MUOKap/a: CHIKeHHe (pakimu BeiOpoca (<45%),
noBbleHre ypoBHst TpornonuHa | (>0,5 Hr/min), Haauume caxapHOro
nuabeta 2-ro Tama U XCH -1V ®K no NYHA. KoppeasiuuonHusiii
aHAJIM3 BBISIBUI TECHYIO B3aUMOCBSI3b MEXAY (GyHKIHMOHAIBHBIMH,
OMOXUMHYECKUMH U KaueCTBECHHBIMH INOKA3aTeNISIMU: OTPHLATEIBHYIO
KOPPEJISILUIO MEKy ypoBHeM TporonuHa | u @B (r = -0,68; p < 0,001)
U TIOJIOKUTENbHYI0 Koppemsiuuio Mexnay PB wu  moxazaremsimu
ompocHuka SF-36 (r = +0,68; p < 0,001). DTo oTpaxkaeT CHCTEMHOE
BIIUSIHUE BOCCTAHOBIICHUSI COKPATUTENbHOH (YHKIMH Ha Ka4ecTBO

*Ku3HH.  Pa3paOoTaHHBI  aJrOpuT™M  CTpaTM(UKALNMU  PHCKA
OCJIO)KHEHMIl TOClie  PEeBACKY/ISpU3ALMKM MHOKAapAa II03BOJISIET
IIPOTHO3UPOBATH BEPOATHOCTh HEeOIaronpHATHBIX HCXOJIOB,

OITUMH3UPOBATh BBIOOP TAKTHKH BEICHHS MAIMEHTOB W CHHU3UTH
4acToTy ocnoxuenuit Ha 30-35%.
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AHHOTAIUSA

['nepreH3uBHBIC PacCTPOCTBA OEPEMEHHOCTH MPOAOIKAIOT OCTABaThCs 3HAYMMON MpOOIeMOil B aKyIIepCKO MPaKTHKE B CBA3U C HX

TECHOH accoryanueil ¢ HeONaronpuATHBIMH MAaT€PUHCKUMHM M HEOHATaIbHBIMH HCXOHAaMH. Llebi0 JNAHHOTO HCCIENOBaHMS OBUIO OLEHHUTH
0COOCHHOCTH T€UCHHUS OEPEMEHHOCTH, METO/IBI POAOPA3PELICHNS U IIEPUHATATIBHBIE PE3YNIBTaThl y KEHIINH C THIEPTEH3HEll BO BpeMsi reCTaluH.

B perpocnexTuBHbIM aHanM3 ObUIN BKIIOUCHBI 45 O€pEeMEHHBIX JKEHINUH, MOTyYaBIINX JEUCHHE B POJUIBHOM OTAeIeHHN PeciyOnukanckon
KIMHIYecKkol OonbHUIBI CaMapKaHACKOTO TOCYAAapCTBEHHOTO MEIHIMHCKOTO YHHBEpPCHUTETa. B mcciemyeMyio Ipymily BOLUIM NMAUEHTKH C
recranuoHHo runeprensueii (53,3%), npesknammcueii (35,6%) u xporndeckoii aprepuanbHoii runeprensueit (11,1%). Knuandeckne cuMnTomsl,
aKyIIepCKUe BMEIIATeIbCTBA U HEOHATAIBHbIE ITOKA3aTeTH ObIITH CHCTEMaTHUECKU NTPOAHATIM3UPOBAHEI C HCHOIB30BAHIEM METOIOB ONUCATEIIHHON
CTaTUCTHKH.

AHanu3 rmokasaii, 4T0 TUIEPTEH3UBHBIC COCTOSIHUS aCCOLMHMPOBAHBI C TIOBBIIIEHHON 4acTOTOH KecapeBa ceueHus (57,8%), Ipex1eBPeMEHHBIX
ponos (22,2%) u CHIKEHHOH Maccoi Tesa HoBOpoxKAEHHEIX (31%). Hanbonee Tspkénbie nCxoapl HAOMIONAINCH Y MAIIMEHTOK C MPEIKIaMIICHEH,
IJIe YaCTOTa ONEPATUBHOTO POJIOPa3peIIeHNUs focTurana 75%, a HeOHaTaJIbHbIE OCIIOKHEHHS BCTPEYAINCh 3HAYUTEIBHO vare. CpeHsis Macca Tena
npu poxkaeHnu cocrapmia 2700 £ 480 1, mepunaranpHas cMepTHOCTE — 2,2%.

K oCHOBHBIM HpezpacnoyiaralonmM GpakTopamMm B HCCIEAYeMOl MOMY/IALMH OTHOCWINCH Bo3pacT Mmarepu ctapuie 30 ser (57,8%), mepsas
GepemeHHOCTH (58%), n3bbITouHast Macca Tena (46,7%), a Takke HATHIHe apTePUAITBHOM THIIEPTCH3MH B JIMIHOM HITH ceMeiHoM aHamHe3se (40%6).
CrarucTHdecKuil aHaaW3 MOATBEPAWI JOCTOBEPHYIO CBSI3b MEXHY TSDKECTBIO THIICPTEH3MBHBIX PAcCTPOHCTB M HEOIaronpHsATHBIMH
nepuHaTanbHbIMK ucxonamu (P < 0,05).

B 3axiiouenue, runepTeH3UBHBIE PACCTPONCTBA PU OEPEMEHHOCTU 3HAYUTEIBHO MOBBIMIAIOT PUCK OCIOKHEHHUHN Kak A Marepy, Tak M JUIs
peOEHKa. PaHHsS THAarHOCTHKA, TIIATEIbHOE HAOMIOICHUE U HHANBHIYaTM3UPOBAHHbIC CTPATETHU BECHHS SBJISIOTCS KIIFOUEBBIMH (DaKTOpaMH JUist
YIy4IIeHHs KIMHUYECKUX UCXOI0B U CHIKEHHS IEPUHATAIBHBIX PUCKOB.

KioueBble cjioBa: THICPTEH3MBHBIE PACCTPOICTBA OEpEeMEHHOCTH, TECTAI[OHHAs THIEPTEH3Ms, IPESKIAMIICHS, MAaTepUHCKHE
OCIIOKHEHHUS, TIEPUHATANBHBIE NCXOMBI, aKyIIepCKast TAKTHKA
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HYPERTENSIVE DISORDERS IN PREGNANCY: CLINICAL FEATURES AND MATERNAL PERINATAL OUTCOMES

ABSTRACT

Hypertensive disorders of pregnancy continue to represent a major concern in obstetric practice due to their strong association with adverse

maternal and neonatal outcomes. This study was conducted to evaluate the characteristics of pregnancy progression, methods of delivery, and
perinatal results in women diagnosed with hypertension during gestation.

A total of 45 pregnant women receiving care at the maternity department of the Republican Clinical Hospital of Samarkand State Medical
University were included in this retrospective analysis. The cohort comprised patients with gestational hypertension (53.3%), preeclampsia (35.6%),
and chronic hypertension (11.1%). Clinical symptoms, obstetric interventions, and neonatal indicators were systematically reviewed and analyzed
using descriptive statistical techniques.
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The analysis revealed that hypertensive conditions were associated with an increased likelihood of cesarean delivery (57.8%), preterm birth
(22.2%), and reduced neonatal birth weight (31%). The most severe outcomes were observed in patients with preeclampsia, where operative delivery
rates reached 75% and neonatal complications occurred more frequently. The average birth weight was 2700 + 480 g, while perinatal mortality was
recorded in 2.2% of cases.

Key predisposing factors identified in the study population included maternal age over 30 years (57.8%), first pregnancy (58%), excess body
weight (46.7%), and a positive personal or family history of hypertension (40%). Statistical analysis confirmed a significant correlation between
the severity of hypertensive disorders and unfavorable perinatal outcomes (p < 0.05). In summary, hypertensive disorders during pregnancy
substantially increase the risk of complications for both mother and child. Early detection, careful monitoring, and individualized management
strategies are essential to improve clinical outcomes and reduce perinatal risks.

Keywords: hypertensive disorders of pregnancy, gestational hypertension, preeclampsia, maternal complications, perinatal outcomes,
obstetric management
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HOMILADORLIKDAGI GIPERTENZIV BUZILISHLAR: KLINIK XUSUSIYATLARI VA ONAHAMDA PERINATAL
NATIJALAR
ANNOTATSIYA

Homiladorlikdagi gipertenziv buzilishlar akusherlik amaliyotida muhim muammo bo‘lib qolmoqda, chunki ular ona va yangi tug‘ilgan
chagaloglarda noxush asoratlar bilan chambarchas bog‘lig. Ushbu tadgigotning magsadi homiladorlik davrida gipertenziyaga chalingan ayollarda
homiladorlik kechishi, tug‘ruq usullari va perinatal natijalarni baholashdan iborat.

Mazkur retrospektiv tahlilga Samargand davlat tibbiyot universiteti Respublika klinik shifoxonasining tug‘rug bo‘limida davolangan 45 nafar
homilador ayol kiritildi. Tadgiqot guruhiga gestatsion gipertenziya (53,3%), preeklampsiya (35,6%) va surunkali arterial gipertenziya (11,1%) bilan
og‘rigan bemorlar kirdi. Klinik simptomlar, akusherlik aralashuvlari va neonatal ko‘rsatkichlar tizimli ravishda o‘rganilib, tavsifiy statistika usullari
yordamida tahlil gilindi.

Tahlil natijalari shuni ko‘rsatdiki, gipertenziv holatlar kesarcha kesish ehtimolining oshishi (57,8%), muddatidan oldin tug‘ruq (22,2%) va yangi
tug‘ilgan chagaloglarda tana vaznining pastligi (31%) bilan bog‘lig. Eng og‘ir natijalar preeklampsiya bilan og‘rigan bemorlarda kuzatildi, bunda
operativ tug‘ruq darajasi 75% ga yetdi va neonatal asoratlar ko‘proq uchradi. Tug‘ilishdagi o‘rtacha tana vazni 2700 + 480 g ni tashkil etdi, perinatal
o‘lim ko‘rsatkichi esa 2,2% bo‘ldi.

Tadgigot populyatsiyasida aniglangan asosiy xavf omillari quyidagilar bo‘ldi: onaning yoshi 30 yoshdan katta (57,8%), birinchi homiladorlik
(58%), ortigcha tana vazni (46,7%), shuningdek arterial gipertenziyaning shaxsiy yoki oilaviy anamnezi mavjudligi (40%). Statistik tahlil
gipertenziv buzilishlarning og‘irligi bilan noxush perinatal natijalar o‘rtasida ishonchli bog*liglik mavjudligini tasdigladi (p < 0,05).

Xulosa qilib aytganda, homiladorlikdagi gipertenziv buzilishlar ona va bola uchun asoratlar xavfini sezilarli darajada oshiradi. Erta tashxis
go‘yish, sinchkov monitoring va individual yondashuv asosida davolash strategiyalari klinik natijalarni yaxshilash hamda perinatal xavflarni
kamaytirishda muhim ahamiyatga ega.

Kalit so‘zlar: homiladorlikdagi gipertenziv buzilishlar, gestatsion gipertenziya, preeklampsiya, onaga oid asoratlar, perinatal natijalar,
akusherlik boshgaruvi

Hypertensive disorders of pregnancy (HDP), including gestational ~ factors such as advanced maternal age, primiparity, obesity, and family
hypertension, preeclampsia, and chronic hypertension, remain one of  history of hypertension require systematic evaluation and integration
the leading causes of maternal and perinatal morbidity and mortality  into predictive models [1,3].
worldwide. According to the World Health Organization, these Second, optimizing obstetric management strategies remains
conditions complicate approximately 5-10% of all pregnancies and are  essential. The high rates of cesarean delivery, preterm birth, and
responsible for nearly 70,000 maternal deaths and over 500,000 fetal ~ neonatal complications associated with HDP necessitate evidence-based
and neonatal deaths annually [2,8]. decision-making and individualized treatment approaches [3,4].

The clinical significance of HDP extends beyond pregnancy itself, Third, there is a growing demand for region-specific data,
as these conditions are strongly associated with long-term particularly in Uzbekistan and similar healthcare settings, where
cardiovascular, renal, and metabolic risks for both mother and offspring.  epidemiological characteristics and healthcare infrastructure differ from
Women with a history of preeclampsia have a 2—-4-fold increased risk of ~ high-income countries. Local clinical data contribute significantly to the
developing hypertension, ischemic heart disease, and stroke later in life,  development of tailored preventive and therapeutic protocols.
which positions HDP as an early marker of future cardiovascular disease Finally, the implementation of personalized medicine approaches,
[7]. including risk stratification, continuous  monitoring, and

From a pathophysiological perspective, HDP are characterized by =~ multidisciplinary care, represents a promising direction for improving
endothelial dysfunction, abnormal placentation, systemic inflammation, = maternal and neonatal outcomes. Early diagnosis combined with timely
and imbalance between angiogenic and antiangiogenic factors. These intervention has been shown to significantly reduce complications and
mechanisms lead to impaired uteroplacental perfusion, resulting in fetal  healthcare burden [1,4].
growth restriction, preterm birth, and increased perinatal mortality [5]. Thus, the study of hypertensive disorders in pregnancy remains

Despite advances in obstetric care, the incidence of hypertensive  highly relevant both from a clinical and public health perspective,
disorders continues to rise globally due to increasing maternal age,  requiring ongoing research, improved diagnostic algorithms, and
obesity, and metabolic syndrome prevalence. In low- and middle- individualized patient management strategies.

income countries, including Central Asian regions, the burden is further Purpose. The aim of the present study was to examine the
exacerbated by limited access to early diagnosis, standardized clinical features of pregnancy, identify the predominant modes of
monitoring, and individualized management strategies [2]. delivery, and assess perinatal outcomes in women diagnosed with

In this context, the relevance of the present study is determined by  hypertensive disorders during gestation. The analysis was conducted
several key factors. among patients who received inpatient care at the maternity department

First, there is a critical need for early identification of high-risk  of the Republican Clinical Hospital of Samarkand State Medical
patients through improved clinical and epidemiological profiling. Risk  University.
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Research materials and methods. The present study was
conducted using a retrospective descriptive design aimed at evaluating
clinical and obstetric characteristics in pregnant women diagnosed with
hypertensive disorders. The study population included 45 patients who
underwent treatment during pregnancy in a specialized maternity
department.

Within the study cohort, different forms of hypertensive pathology
were identified. Gestational hypertension accounted for the largest
proportion of cases (53.3%, n = 24), followed by preeclampsia (35.6%,
n = 16), while chronic hypertension was observed less frequently
(11.1%, n = 5). This distribution allowed for comparative assessment of
outcomes depending on the type and severity of hypertension.

Eligibility criteria for inclusion in the study were clearly defined.
Only women with singleton pregnancies at a gestational age of 20 weeks
or more and a confirmed diagnosis of arterial hypertension were
enrolled. Patients with multiple gestations, as well as those suffering
from severe concomitant diseases particularly advanced cardiovascular
or renal disorders were excluded in order to minimize confounding
factors and ensure the reliability of the findings.

Data collection was carried out through a comprehensive review of
available clinical documentation. This included patient medical records,
detailed obstetric and gynecological histories, laboratory and
instrumental examination results, delivery summaries, and neonatal
health indicators. Special attention was given to blood pressure levels,
clinical symptoms, treatment approaches, and complications during
pregnancy and childbirth.

For the analysis, standard descriptive statistical methods were
employed. Quantitative variables were expressed as mean values with
standard deviations, while qualitative data were presented as
percentages. Comparative evaluation of outcomes was performed where
appropriate. A p-value of less than 0.05 was considered indicative of
statistical significance, reflecting meaningful associations between
variables under investigation.

Results. The average age of the pregnant women included in
the study was 30.8 + 4.5 years, reflecting a predominance of patients in
the mature reproductive age group. Primiparous women accounted for
58% of the total cohort, indicating a higher representation of first-time
pregnancies among patients with hypertensive disorders. Nearly half of
the participants (46.7%) were identified as having overweight or
obesity, which is recognized as one of the major modifiable risk factors
for the development of hypertensive complications during pregnancy. In
addition, a positive family history of arterial hypertension was
documented in 40% of cases, further supporting the role of genetic and
hereditary predisposition in the pathogenesis of these conditions.

Table 1. Distribution of Outcomes by Type of Hypertension

Analysis of clinical manifestations demonstrated that the most
frequently observed symptoms were headache, peripheral edema, and
proteinuria, with a significantly higher prevalence among women
diagnosed with preeclampsia. Hemodynamic assessment revealed that
the average blood pressure levels in the study population reached
approximately 160/100 mmHg, indicating a predominance of moderate
to severe hypertension. In terms of obstetric management, operative
delivery was performed in 57.8% of patients, whereas 42.2% of women
delivered vaginally. The primary indications for cesarean section
included severe forms of preeclampsia, evidence of fetal hypoxia, and
insufficient response to conservative therapeutic measures, highlighting
the clinical complexity and high-risk nature of this patient group.

Evaluation of neonatal outcomes showed that the mean birth weight
of newborns was 2700 + 480 grams, which is lower than the expected
average and reflects the impact of placental insufficiency associated
with hypertensive disorders. Preterm delivery was observed in 22.2% of
cases, while 31% of newborns were classified as having low birth
weight, defined as less than 2500 grams. Perinatal mortality was
recorded in one case, accounting for 2.2% of the total sample. Statistical
analysis confirmed a significant association between the severity of
hypertensive disorders and the likelihood of adverse perinatal outcomes
(p < 0.05), indicating that disease progression directly influences both
maternal and neonatal prognosis.

A more detailed comparative analysis revealed that the severity and
type of hypertensive disorder had a substantial impact on clinical
outcomes. In particular, severe preeclampsia was associated with the
highest rate of cesarean delivery, reaching 75%, which underscores the
need for urgent obstetric intervention in this subgroup. The incidence of
preterm birth varied depending on the form of hypertension and was
lowest in patients with gestational hypertension (12.5%), intermediate
in those with chronic hypertension (20%), and highest among women
with preeclampsia (37.5%). Similarly, low birth weight was most
frequently observed in the preeclampsia group, affecting 50% of
newborns, compared to 20.8% in gestational hypertension and 40% in
chronic hypertension. Neonatal complications followed a comparable
pattern, being most prevalent in cases of preeclampsia (43.7%), while
significantly lower rates were recorded in gestational hypertension
(16.7%) and chronic hypertension (20%).

Overall, these findings demonstrate that hypertensive disorders of
pregnancy, particularly preeclampsia, are associated with a marked
deterioration in both obstetric and neonatal outcomes. The results
emphasize the importance of early diagnosis, risk stratification, and
individualized management approaches aimed at reducing the incidence
of complications and improving perinatal prognosis.

Parameter Gestational HTN (n=24) Preeclampsia (n=16) Chronic HTN (n=5)
Cesarean delivery (%) 45.8% 75.0% 60.0%
Preterm birth (%) 12.5% 37.5% 20.0%
Low birth weight (%) 20.8% 50.0% 40.0%
% Neonatal complications 16.7% 43.7% 20.0%

Discussion. The findings of the present study confirm that
hypertensive disorders of pregnancy remain a significant clinical
problem associated with adverse maternal and perinatal outcomes. The
obtained results are consistent with contemporary international data,
demonstrating  that  hypertensive  complications, particularly
preeclampsia, substantially increase the risk of operative delivery,
preterm birth, and neonatal morbidity.

The predominance of patients of mature reproductive age, as well
as the high proportion of primiparous women, aligns with previously
reported epidemiological trends, where advanced maternal age and first
pregnancy are considered important risk factors for the development of
hypertensive disorders. In addition, the high prevalence of overweight
and obesity observed in the study population further supports the role of
metabolic factors in the pathogenesis of these conditions. These findings
are in agreement with current evidence indicating that obesity
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contributes to endothelial dysfunction, increased inflammatory activity,
and impaired vascular adaptation during pregnancy.

The clinical presentation characterized by headache, edema, and
proteinuria reflects the classical manifestations of preeclampsia and
confirms the systemic nature of the disease. Elevated blood pressure
levels averaging 160/100 mmHg in the study group indicate a
predominance of moderate to severe forms of hypertension, which
directly correlates with the severity of clinical outcomes. The high rate
of cesarean delivery observed in this study (57.8%), particularly in
patients with severe preeclampsia (75%), is consistent with the need for
timely obstetric intervention to prevent maternal and fetal
complications. Similar trends have been reported in international
studies, where operative delivery is often required in cases of disease
progression or fetal compromise.

The analysis of neonatal outcomes revealed a high incidence of
preterm birth and low birth weight, which are well-established
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consequences of placental insufficiency associated with hypertensive In conclusion, the results of the present study are consistent with
disorders. The mean birth weight of 2700 + 480 g and the frequency of  current scientific evidence and demonstrate that hypertensive disorders
low birth weight (31%) indicate impaired intrauterine growth, likely — of pregnancy, particularly preeclampsia, are associated with a
resulting from chronic uteroplacental hypoperfusion. Notably, the  significant increase in adverse obstetric and perinatal outcomes. These
highest rates of adverse neonatal outcomes were observed in the  findings underscore the importance of early diagnosis, severity-based
preeclampsia group, where preterm birth reached 37.5% and low birth  risk stratification, and individualized management approaches in
weight 50%. These results are consistent with the pathophysiological — improving clinical outcomes and reducing perinatal morbidity and
concept that preeclampsia represents a more severe form of placental — mortality.

dysfunction compared to gestational and chronic hypertension. Conclusion. Hypertensive disorders during pregnancy continue to

An important finding of this study is the statistically significant  pose a serious challenge in contemporary obstetrics, as they are closely
relationship between the severity of hypertensive disorders and  linked to unfavorable outcomes for both the mother and the newborn.
unfavorable perinatal outcomes (p < 0.05). This confirms that disease ~ The findings of this study confirm that the presence of hypertension
severity should be considered a key determinant in risk stratificationand  significantly increases the likelihood of complications such as preterm
clinical decision-making. The gradation of outcomes across different  delivery, fetal hypoxia, and the need for operative interventions,
types of hypertension further emphasizes the need for differentiated  including cesarean section. It was established that certain maternal
management strategies, taking into account the specific clinical form  characteristics contribute substantially to the development and
and severity of the disorder. progression of hypertensive conditions. Among the most important risk

From a clinical perspective, the results highlight the necessity of  factors identified were maternal age exceeding 30 years, primiparity,
early identification of high-risk patients and the implementation of  excessive body weight, and a personal or familial history of
individualized monitoring and treatment protocols. The high prevalence  hypertension. These factors should be considered during antenatal risk
of modifiable risk factors, such as obesity, suggests that preventive  assessment and monitoring. Furthermore, the results highlight that the
strategies should also be incorporated into preconception and antenatal  severity of hypertensive disorders, particularly in cases of preeclampsia,
care. Furthermore, the findings underline the importance of  directly correlates with poorer perinatal outcomes. This underlines the
multidisciplinary management involving obstetricians, cardiologists, importance of differentiating between clinical forms of hypertension
and neonatologists to optimize both maternal and neonatal outcomes. when planning patient management.

Despite the informative nature of the results, certain limitations In this context, early diagnosis, continuous clinical surveillance, and
should be acknowledged. The relatively small sample size and  the timely initiation of appropriate therapeutic measures are crucial for
retrospective design may restrict the generalizability of the findings. In  reducing the incidence of complications. An individualized approach to
addition, the absence of long-term follow-up data limits the ability to  the management of pregnant women at risk, along with improved
assess the extended impact of hypertensive disorders on maternal  preventive strategies, may contribute to better maternal and neonatal
cardiovascular health and child development. Future studies with larger  health outcomes and a reduction in perinatal morbidity and mortality.
cohorts and prospective designs are required to further clarify these
associations and to develop more precise predictive models.
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AHHOTALUA
Xponuueckas 6one3nb mouek (XbI1) TecHo cBs3aHa ¢ 3a001€BaHUSME CEPICTHO-COCYAUCTON CHCTEMBI U SIBIISCTCS OHOM N3 OCHOBHBIX IPUYUH
CMEpTHOCTH MaIMeHTOB. B maHHOM mccrienoBaHMy OblIa M3ydeHA KIMHUKO-NIPOrHOCTHUECKas 3HaunmMocTh K®B, riobampHOro mpogomsHOro
Hanpsbxenust (I'TIH), mapkepoB apTepuanbHOii runepreH3un 1 BocnaneHus (AI'B) B olleHKe cepAeyHO-coCyIMCTOro pucka y nanueHToB ¢ XbI1
(n=100, 2-5 cramun). Io pe3ynbTaTaM MOMEPEYHOTO MCCIEAOBAHHUS YCTAHOBJICHO, YT0 cHIKeHne KOB (41,6+18,2 mu/mun/1,73M2) 1 HapyieHne
JICT (—12,8+3,1%) 1OCTOBEpHO CBS3aHO C MOBBIIICHUEM CEPACYHO-COCYAUCTOr0 prucka. Hannume cyOKIMHUYECKOH cepaeuHol TuchyHKINY Yy
nmaneHToB ¢ HopManbHOH @OBJDK Tarkke moxaTBepkIaeT paHHIOW auarHocTmdeckylo 3HaunmMocTh [JDK. [lomydeHHble pe3ynsraThl
CBHUJICTENILCTBYIOT O TOM, YTO KOMIUIEKCHas oreHka mnokasarened K®B, GLS um CPb wurpaer BakHyI0 pOilb B PaHHEM BBIIBICHUU U
MPOTHO3UPOBAHUU CEPAEUHO-COCYAUCTOro prcka y nauueHToB ¢ XbII.
KioueBble cioBa: XxpoHHdecKass 00JIe3Hb MOYEK, CEPIEUHO-COCY MUCTHIN pruck, KDB, rimobansHoe IpogoasHOE HANPsSKEHHE, apTepHaIbHas
runepreHsus, muchyHkims cepana, C-peakTUBHBIN OSIOK.
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ASSESSMENT OF CARDIOVASCULAR RISK IN CHRONIC KIDNEY DISEASE: CLINICAL AND PROGNOSTIC APPROACH

Abstract
Chronic kidney disease (CKD) is closely related to cardiovascular diseases and is one of the main causes of mortality in patients. In this study,
the clinical and prognostic significance of eGFR, global longitudinal strain (GLS), and markers of arterial hypertension and inflammation (CRP) in
assessing cardiovascular risk in patients with CKD (n=100, 2-5 stages) was studied. According to the results of the cross-sectional study, it was
established that a decrease in eGFR (41.6+18.2 ml/min/1.73m2) and a violation of GLS (—12.8+3.1%) are reliably associated with an increase in
cardiovascular risk. The presence of subclinical cardiac dysfunction in patients with normal LVEF also confirms the early diagnostic significance
of GLS. The obtained results indicate that a comprehensive assessment of eGFR, GLS, and CRP indicators plays an important role in the early
detection and prediction of cardiovascular risk in patients with CKD.
Keywords: chronic kidney disease, cardiovascular risk, eGFR, global longitudinal strain, arterial hypertension, heart dysfunction, C-reactive
protein.
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SURUNKALI BUYRAK KASALLIGIDA KARDIOVASKULYAR XAVFNI BAHOLASH: KLINIK VAPROGNOSTIK
YONDASHUV

Annotatsiya

Surunkali buyrak kasalligi (SBK) yurak-gon tomir kasalliklari bilan chambarchas bog'liq bo'lib, bemorlarda mortalitetning asosiy sabablaridan
biri hisoblanadi. Ushbu tadgigotda SBK bemorlarida (n=100, 2-5-bosqgich) kardiovaskulyar xavfni baholashda eGFR, global longitudinal strain
(GLS), arterial gipertenziya va yallig'lanish markerlari (CRP) ning Kklinik-prognostik ahamiyati o'rganildi. Kesimli (cross-sectional) dizayndagi
tadgiqot natijalariga ko'ra, eGFR pasayishi (41.6 + 18.2 ml/min/1.73m?) va GLS buzilishi (—12.8 + 3.1%) yurak-gon tomir xavfining oshishi bilan
ishonchli bog'liq ekanligi aniglandi. LVEF normal bo'lgan bemorlarda ham subklinik yurak disfunksiyasining mavjudligi GLSning erta diagnostik
ahamiyatini tasdiglaydi. Olingan natijalar eGFR, GLS va CRP ko'rsatkichlarini kompleks baholashning SBK bemorlarida kardiovaskulyar xavfni

erta aniglash va prognoz gilishda muhim o'rin tutishini ko'rsatadi.

Kalit so'zlar: surunkali buyrak kasalligi, kardiovaskulyar xavf, eGFR, global longitudinal strain, arterial gipertenziya, yurak disfunksiyasi, C-

reaktiv ogsil.

Surunkali buyrak kasalligi (SBK) global sog'ligni saglash tizimida
dolzarb muammo bo'lib, jahon aholisining taxminan 10-12% ini
gamrab oladi [1,11]. SBK nafaqgat buyrak yetishmovchiligiga, balki
yurak-gon tomir kasalliklarining (YQK) rivojlanishiga ham muhim
hissa gqo'shadi. Klinik kuzatishlar shuni ko'rsatadiki, SBK bilan og'rigan
bemorlarning aksariyati terminal bosgichga yetmasdan oldin YQK
sababli vafot etadi [3].

SBK va YQK o'rtasidagi patogenetik bog'liglik ko'p girrali bo'lib,
gemodinamik, metabolik va neyrogumoral mexanizmlar orqgali amalga
oshadi. Ushbu mexanizmlarning o'zaro ta'siri kardio-renal sindromning
asosini tashkil giladi va ikki organ tizimida ham tizimli zararlanishga
olib keladi [9]. Shu bois, SBK bemorlarida YQK xavfini erta va aniq
baholash muhim klinik ahamiyatga ega.

Zamonaviy diagnostik usullar, xususan eGFR va global longitudinal
strain (GLS), ushbu jarayonni yanada anigroq baholash imkonini beradi.
Biroq ushbu ko'rsatkichlarning birgalikda prognostik giymati hali
yetarlicha o'rganilmagan.

So'nggi tadgiqotlar SBKda kardiovaskulyar xavfni oshiruvchi
omillarni an'anaviy va noan'anaviy guruhlarga ajratadi [12,13].

Arterial gipertenziya, gandli diabet va dislipidemiya SBKda keng
targalgan an‘anaviy xavf omillari hisoblanadi. Arterial gipertenziya
SBK rivojlanishida ham sabab, ham ogibat sifatida namoyon bo'ladi: u
buyrak glomerullarida bosimni oshirib, filtratsiyani buzadi va buyrak
to'gimalarida sklerotik o'zgarishlarni yuzaga keltiradi. Shu bilan birga,
gipertenziya yurak yuklamasini oshirib, chap qorincha gipertrofiyasiga
zamin hozirlaydi [4,5].

SBKga xos noan'anaviy omillar orasida surunkali yallig'lanish,
oksidativ stress, uremik toksinlar va mineral-suyak almashinuvi
buzilishlari alohida o'rin tutadi [14]. Ushbu omillar tomir devorlarida
strukturaviy o'zgarishlarni keltirib chigaradi: tomirlar elastikligi
kamayadi, endotelial disfunktsiya rivojlanadi va ateroskleroz jarayoni
tezlashadi [6,16].

Zamonaviy diagnostik markerlar — eGFR va GLS — SBK
bemorlarida kardiovaskulyar xavfni baholashda muhim ahamiyatga ega
ekanligi aniglangan [10,12]. eGFR buyrak funksiyasining umumiy
holatini aks ettirsa, GLS yurak mushagining subklinik disfunksiyasini
aniglash imkonini beradi. LVEF ning cheklanganliklarini hisobga olsak,
GLS yanada anigroq va sezgirroq ko'rsatkich sifatida e'tirof etilmogda
[10].

Ushbu tadgigotning magsadi surunkali buyrak kasalligi (SBK) bilan
og'rigan bemorlarda kardiovaskulyar xavfni baholashda zamonaviy
diagnostik ko'rsatkichlar — eGFR, global longitudinal strain (GLS) va
CRP ning prognostik ahamiyatini aniglash, ularning o'zaro bog'ligligini
tahlil qilish hamda yurak-gon tomir asoratlarini erta aniglash
imkoniyatlarini baholashdan iborat.

Ushbu tadgiqot kesimli (cross-sectional) dizaynda olib borilib,
surunkali buyrak kasalligining (SBK) 2-5-bosgichlari bilan og‘rigan
jami 100 nafar bemor jalb qilindi. Barcha ishtirokchilardan yozma
ravishda xabardor rozilik olindi. Tadgigot davomida bemorlarning
klinik, laborator va instrumental ko‘rsatkichlari kompleks tarzda
baholandi.

Buyrak funksiyasi ko‘rsatkichlari sifatida eGFR CKD-EPI
formulasi asosida hisoblab chigildi hamda gon zardobida kreatinin
darajasi aniglandi. Yurak funksiyasini baholashda global longitudinal
strain (GLS) speckle-tracking exokardiografiya yordamida o‘lchandi,
chap qgorincha ejeksiya fraksiyasi (LVEF) esa Simpson usuli bo‘yicha
aniglanib, sistolik funksiyaning asosiy ko‘rsatkichi sifatida gabul
gilindi. Laborator markerlar qatorida C-reaktiv ogsil (CRP)
yallig‘lanish darajasini baholash uchun, gemoglobin darajasi, lipid
spektri (LDL, HDL va umumiy xolesterin), shuningdek qon
elektrolitlari — natriy (Na") va kaliy (K") miqdori o‘rganildi.
Gemodinamik ko‘rsatkichlar sifatida sistolik arterial bosim (SAB) va
diastolik arterial bosim (DAB) qayd etildi. Qo‘shimcha ravishda
bemorlarning yoshi va jinsi, tana massasi indeksi (BMI), shuningdek
komorbid holatlar — arterial gipertenziya va gandli diabet mavjudligi
ham hisobga olindi.

Olingan natijalar SPSS 22.0 dasturi yordamida statistik jihatdan
gayta ishlanib, migdoriy ko‘rsatkichlar o‘rtacha giymat va standart
o0g‘ish (Mean £ SD) ko‘rinishida, normal tagsimlanmagan ma’lumotlar
median va kvartillar oralig‘i [Me (Q1-Q3)] shaklida, kategorik
ko‘rsatkichlar esa mutlag son (n) va foiz (%) tarzida ifodalandi. Normal
tagsimlangan ma’lumotlarni tagqoslash uchun Student t-testi va bir
yo‘nalishli ANOVA, tagsimlanmagan ma’lumotlar uchun esa Mann—
Whitney U hamda Kruskal-Wallis testlari qo‘llanildi. Korrelyatsion
bog‘ligliklarni  aniglashda Pearson va Spearman usullaridan
foydalanildi, mustaqil prognostik omillarni aniglash uchun esa ko‘p
omilli chizigli regressiya tahlili amalga oshirildi. Statistik ahamiyatlilik
darajasi p < 0,05 deb gabul gilindi.

Jadval 1. Bemorlarning demografik va klinik ko'rsatkichlari

Ko'rsatkich
Yosh (yil)
Erkaklar (%)
Gipertenziya (%)

Natijalar
Qiymat Izoh
542 +11.8 O'rtacha yosh
64% Jinsiy tagsimot
76% Yuqori targalgan
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Qandli diabet (%) 46% Komorbid holat
BMI (kg/m?) 275%3.2 Ortigcha vazn
Tadgigotga jalb gilingan 100 nafar bemorning o'rtacha yoshi 54.2 + Yurak funksiyasi baholanishida GLS ko'rsatkichining o'rtacha

11.8 vyilni tashkil etdi; ularning 64% ini erkaklar egalladi. Komorbid  giymati —12.8 + 3.1% ni tashkil etdi va bemorlarning 70% ida patologik
kasalliklar orasida arterial gipertenziya 76% bemorlarda, gandli diabet  daraja kuzatildi. Muhim topilma shundaki, 68% bemorlarda LVEF

46% bemorlarda aniglandi (Jadval 1). normal bo'lishiga garamay, GLS buzilganligi aniglandi — bu esa
Buyrak funksiyasi ko'rsatkichlari tahlili shuni ko'rsatdiki, o'rtacha  yashirin (subklinik) yurak disfunksiyasining mavjudligini ko'rsatadi.
eGFR 41.6 + 18.2 ml/min/1.73m2 bo'lib, bemorlarning 55% ida bu Avrterial gipertenziya bemorlarning 76% ida aniglandi va uning chap

ko'rsatkich 45 ml/min/1.73m2dan past bo'lgan. Past eGFR darajasi  qorincha gipertrofiyasi bilan bog'ligligi statistik jihatdan ishonchli bo'ldi

yurak-gon tomir xavfining oshishi bilan ishonchli bog'liq ekanligi  (p = 0.004). Yallig'lanish markerlari tahlilida CRP darajasi 6.9 + 2.1

aniglandi (p = 0.002). mg/L ni tashkil etib, uning eGFR bilan manfiy korrelyatsiyasi aniglandi
(r=-0.39; p=0.01).

Jadval 2. Asosiy klinik va laborator natijalar

eGFR (ml/min/1.73m?) 41.6+18.2 0.002 Past bo'lsa xavf 1
GLS (%) -12.8+3.1 0.003 Patologik
CRP (mg/L) 6.9+21 0.01 Yallig'lanish 1
SAB (mmHg) 148 + 18 0.004 Gipertenziya
LVEF (%) 58 + 6 0.08 Ko'pida normal

Tadgigot natijalari SBK bilan og'rigan bemorlarda kardiovaskulyar  bilan manfiy korrelyatsiyada bo'lib, kasallik patogenezida muhim rol
xavfning yuqori ekanligini yana bir bor tasdiglaydi va SBKni fagat  o'ynaydi. eGFR, GLS va CRP ko'rsatkichlarini kompleks baholash SBK
buyrak kasalligi sifatida emas, balki tizimli kardio-renal sindrom  bemorlarida kardiovaskulyar xavfni erta aniglash va prognoz gilish
sifatida baholash zarurligini ko'rsatadi. imkonini beradi.

eGFR pasayishining yurak-qon tomir xavfi bilan kuchli Surunkali buyrak kasalligi (SBK) bemorlarida kardiovaskulyar xavf
korrelyatsiyasi ushbu ko'rsatkichning nafagat buyrak faoliyatini, balki  yuqori bo'lib, u buyrak funksiyasining pasayishi, yurak mushagi
umumiy vaskulyar tizim zararlanish darajasini ham aks ettiruvchi  disfunksiyasi va surunkali yallig'lanish jarayonlari bilan chambarchas
muhim prognostik marker ekanligini tasdiglaydi [12]. Bu xalgaro  bog'lig. Ushbu tadgigot natijalari shuni ko'rsatdiki, eGFR pasayishi
tadgiqotlar natijalari bilan mos keladi [11,13]. yurak-gon tomir tizimidagi patologik o'zgarishlarning kuchayishi bilan

GLS ko'rsatkichining aksariyat bemorlarda patologik darajada ishonchli bog'liq bo'lib, muhim prognostik omil hisoblanadi. GLS
bo'lishi, aynigsa LVEF saglanib golgan holatlarda ham, subklinik yurak  ko'rsatkichi esa, aynigsa ejeksiya fraksiyasi saglangan bemorlarda,
disfunksiyasini aniglashda ushbu usulning yuqori sezgirligini  subklinik yurak disfunksiyasini aniglashda yuqori sezgir diagnostik usul
isbotlaydi. Bu natijalar GLSning an'anaviy echokardiografik ekanligini ko'rsatdi.
ko'rsatkichlarga nisbatan ustunligi va erta diagnostikada muhim Yallig'lanish markerlari, xususan CRP, kasallik og'irligi va buyrak
ahamiyatini gayta tasdiglaydi [10]. funksiyasining pasayishi bilan bog'lig bo'lib, SBK patogenezida muhim

Arterial gipertenziyaning yuqori targalganligi va uning chap rol o'ynaydi. Shunday qilib, eGFR, GLS va CRP ko'rsatkichlarini
gorincha gipertrofiyasi bilan bog'ligligi SBKda gemodinamik  kompleks baholash SBK bemorlarida kardiovaskulyar xavfni erta
yuklamaning asosiy patogenetik mexanizm ekanligini ko'rsatadi.  aniglash, prognoz gilish va individual davolash strategiyasini ishlab
Gipertenziya yurak mushagida strukturaviy o'zgarishlarni keltirib  chigishda muhim ahamiyatga ega. SBK bemorlari uchun eGFR
chigarib, yurak yetishmovchiligi rivojlanish xavfini oshiradi [4,5]. ko'rsatkichini  muntazam ravishda monitoring qilish  zarur.

CRP darajasi va eGFR o'rtasidagi manfiy korrelyatsiya surunkali ~ Echokardiografiya doirasida GLS ko'rsatkichini baholash amaliyotga
yallig'lanishning kasallik og'irlashuvi bilan bog'ligligini ko'rsatadi.  joriy etilishi lozim: bu LVEF normada bo'lgan holatlarda ham subklinik
Yallig'lanish mediatorlari endotelial disfunktsiya va ateroskleroz  disfunksiyani aniglashga yordam beradi. Arterial gipertenziyani
rivojlanishiga muhim hissa qo'shadi [14,15]. SBK bemorlarida individual magsad ko'rsatkichlari darajasida samarali nazorat gilish
kardiovaskulyar xavf yuqori bo'lib, kasallikning og'irlik darajasi bilan  kardiovaskulyar asoratlarni kamaytirishda muhim ahamiyatga ega. CRP
bevosita bog'liq. eGFR pasayishi yurak-gon tomir tizimidagi patologik  darajasini muntazam monitoring qilish va yuqori ko'rsatkichlarda
o'zgarishlar bilan ishonchli bog'liq bo'lib, muhim prognostik marker  tegishli korreksion choralar ko'rish zarur. SBK bemorlarini
hisoblanadi. GLS ko'rsatkichi, LVEF normal bo'lgan bemorlarda ham,  boshgarishda kardiolog va nefrologning hamkorlikdagi multidisiplinar
subklinik yurak disfunksiyasini aniglashda yuqori sezgir usul ekanligini  yondashuvi qo'llanilishi lozim. Bemorlarni kardiovaskulyar xavf
isbotladi. Arterial gipertenziya SBK bemorlarida keng tarqalgan bo'lib,  darajasiga qarab stratifikatsiya qilish va individual davolash
chap qorincha gipertrofiyasi va yurak faoliyati buzilishi bilan  strategiyasini ishlab chigish tavsiya etiladi.
chambarchas bog'liq. CRP darajasi buyrak funksiyasining pasayishi
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AHHOTAIUSA
Bpoxnennsie mopoku cepana (BIIC) — 3T0 KOMIUIEKC CTPYKTYPHBIX aHOMAIHN CEPACYHO-COCYIMUCTOW CHUCTEMBI, BOSHUKAIOIINX B MEPUOLN
smOpuorenesa (2-8 nenens recranun). BIIC Moryr nmers Kak H30MMPOBAaHHBIN XapakTep, TaK U BXOJUTh B COCTaB CIOXKHBIX KOMOMHUPOBAHHBIX
MMOPOKOB. DMUAEMHUOIOTHYECKUE JAHHBIE CBHICTENLCTBYIOT O CTaOmwibHOW pacmpocTpaHeHHocTH BIIC Ha ypoBHe 8-9 cimyuaeB ma 1000
XKHUBOPOXXAEHHBIX. [locneonepanonHas neTanbHOCTh B Tedenue 30 gHel mocne kapauoxupyprudeckux koppexuuii BIIC cocraBnsier B cpeqHemM
3,5-4%, ¢ yBennuenueM 1o 8-9% B rpymnme HoBopoxaeHHbIX. Terpaga @amto (T®) sBusercs omHUM M3 Hambolee pPacHpOCTPAHEHHBIX
ranorrdeckux BIIC ¢ gactoroii 3-5 Ha 10 000 xuBopoxaéHHbIx. Mopdonorndecku TO xapakTepusyeTcsi CTEHO30M BBIXOHOTO TPAKTa MPaBOTo
KENyIouKa, AePEeKTOM MEe}NOKENTylI0uKOBOW MEPEeropoiKy, AEKCTPAo3UIMel aopTel U runeprpodueil mpaBoro xeynouka. CoueTaHne DaHHBIX
aHOMAJMi PUBOJNUT K CHIDKCHHIO JICTOYHOW Tep(y3ur U HAPYIICHUIO CUCTEMHOI TeMOJMHAMHUKH, MAaHU(ECTHPYS XPOHMYECKOI TUITOKCEMHUCH.
TsoxecTs TeMOAMHAMHYECKUX HApPYIICHHUH SBISIETCS KITIOYEBBIM (JaKTOPOM, OIPEAEISIIONIMM KIMHUIECKYIO0 KapTHHY M TaKTHKY XHPYPrUYECKOro
JICYCHUSL.
KiroueBble cioBa: terpaga Pamino, aganranus cepAedHO-COCYAHCTON CHCTEMBI, IMOCICONEPANMOHHBIA MEPHO, TEMOANHAMUKA, IPaBbIH
KEJNYJI0YeK, APUTMHH, SXOKapaArorpadus.
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MORPHOFUNCTIONAL STATE OF THE CARDIOVASCULAR SYSTEM IN THE POSTOPERATIVE PERIOD IN CHILDREN
WITH TETRALOGY OF FALLOT
ABSTRACT
Congenital heart diseases (CHDs) are a complex of structural anomalies of the cardiovascular system that arise during embryogenesis (2-8
weeks of gestation). CHDs can be isolated or part of complex combined diseases. Epidemiological data indicate a stable prevalence of CHDs at 8-

54


http://dx.doi.org/10.26739/2181-0974/2026/7/2/1/10

YPHAT KAPIMOPECTIPATOPHbIX MCCIEJOBAHITE | JOURNAL OF CARDIORESPIRATORY RESEARCH

9 cases per 1,000 live births. Postoperative mortality within 30 days after cardiac surgery for CHD correction averages 3.5-4%, increasing to 8-9%
in neonates. Tetralogy of Fallot (ToF) is one of the most common cyanotic CHDs, with an incidence of 3-5 per 10,000 live births. Morphologically,
TF is characterized by right ventricular outflow tract stenosis, interventricular septal defect, aortic decstraposition, and right ventricular hypertrophy.
The combination of these anomalies leads to a decrease in pulmonary perfusion and a disruption of systemic hemodynamics, manifesting as chronic
hypoxemia. The severity of hemodynamic disorders is a key factor determining the clinical picture and surgical treatment tactics.

Keywords: Tetralogy of Fallot, cardiovascular adaptation, postoperative period, hemodynamics, right ventricle, arrhythmias, echocardiography.
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FALLO TETRADASI BO'LGAN BOLALARDA OPERATSIYADAN KEYINGI DAVRDA YURAK-QON TOMIR TIZIMINING
MORFOFUNKSIONAL HOLATI

ANNOTATSIYA
Tug‘ma yurak nugsonlari (TYUN) - bu embriogenez davrida (homiladorlikning 2-8 haftasi) yuzaga keladigan yurak-qon tomir tizimining
strukturaviy anomaliyalari majmuasi. Kasallikning morfologik ko'rinishi 0'ng qorincha chigish traktining stenozini, gorinchalararo to'siq defektini,
aorta dekstrapozitsiyasini va o'ng qorincha gipertrofiyasini o'z ichiga oladi. Ushbu anatomik o'zgarishlar o'pka perfuziyasi va tizimli
gemodinamikaning buzilishiga olib kelib, surunkali gipoksemiya rivojlanishiga zamin yaratadi. TYUN ham alohida xarakterga ega bo‘lishi, ham
murakkab kombinatsiyalangan nugsonlar tarkibiga kirishi mumkin. Epidemiologik ma’lumotlar TYUNning 1000 tirik tug‘ilgan chagalogga 8-9
holatda bargaror targalganligini ko‘rsatadi. TYUN kardioxirurgik korreksiyasidan keyin 30 kun ichida operatsiyadan keyingi o‘lim ko‘rsatkichi
o‘rtacha 3,5-4% ni tashkil etib, yangi tug‘ilgan chagaloglar guruhida 8-9% gacha oshgan. Fallo tetradasi eng keng targalgan sianotik yurak
nugsonlaridan biri bo'lib, har 10 000 tirik tug'ilgan chagalogga 3-5 tani tashkil giladi. Gemodinamik buzilishlarning og'irligi klinik ko'rinish va
jarrohlik davolash strategiyasini belgilovchi asosiy omil hisoblanadi.
Kalit so'zlar: Fallo tetradasi, yurak-qon tomir tizimining moslashuvi, operatsiyadan keyingi davr, gemodinamika, o'ng qgorincha, aritmiya,
ekokardiyografiya.

Introduction: Congenital heart diseases remain one of the leading  chronic hemodynamic overload and surgical injury, further contributing
causes of morbidity and mortality in the pediatric population, occupying  to cellular damage and progression of remodeling [6].
a central position among all congenital anomalies. According to modern Electromechanical ~ dyssynchrony represents another key
epidemiological data, their prevalence averages 8-9 cases per 1,000 live ~ mechanism  underlying postoperative complications.  Surgical
births, with a significant proportion represented by complex cyanotic  intervention, particularly ventriculotomy, often results in right bundle
defects, among which Tetralogy of Fallot (ToF) holds a special place as  branch block, leading to delayed activation of the right ventricular free
the most common form. Advances in cardiac surgery, including  wall and mechanical discoordination of myocardial contraction [7]. This
improvements in cardiopulmonary bypass techniques, prenatal reduces cardiac efficiency, increases energy expenditure, and creates a
diagnostics, and postoperative intensive care, have led to a significant  substrate for malignant ventricular arrhythmias. Prolongation of the
reduction in mortality and a marked increase in survival rates. QRS complex beyond 160-180 ms is considered a strong predictor of
Consequently, a growing population of patients with repaired ToF has  adverse outcomes, including sudden cardiac death [7,8].
emerged, requiring long-term follow-up and comprehensive The long-term clinical course after ToF repair is characterized by
management [1,2]. the development of several late complications. Chronic pulmonary

Despite the radical nature of surgical correction, restoration of  regurgitation is one of the most significant, often remaining
cardiac anatomy does not equate to full functional recovery. In the  asymptomatic for years but eventually leading to progressive right
postoperative period, a distinct morphofunctional state of the ventricular dilatation and systolic dysfunction [9]. When critical
cardiovascular system develops, characterized by a combination of  volumetric thresholds are exceeded, irreversible myocardial changes
residual hemodynamic disturbances, structural remodeling, and  occur, limiting the effectiveness of subsequent surgical interventions. In
electrical instability of the myocardium. The central component of these  addition, ventricular interdependence plays an important role, as
changes is right ventricular remodeling. In the preoperative stage, the  dilation of the right ventricle impairs left ventricular filling and reduces
right ventricle functions under pressure overload due to right ventricular  cardiac output [10].
outflow tract obstruction, whereas after surgical correction it is exposed Arrhythmias constitute another major clinical problem and
to chronic volume overload, primarily due to pulmonary regurgitation  represent a leading cause of late mortality in this patient population. The
[3,4]. This transition in hemodynamic conditions requires activation of ~ primary mechanism involves macro-reentry circuits formed around
complex adaptive mechanisms, which may eventually become  surgical scars and areas of fibrosis, creating zones of conduction delay
exhausted, leading to progressive right ventricular dysfunction. [8]. The presence of ventricular tachyarrhythmias, severe right

At the cellular level, myocardial remodeling is associated with  ventricular dilatation, and prolonged QRS duration are associated with
activation of fibrotic processes, transformation of fibroblasts into  a significantly increased risk of sudden cardiac death [8,11].
myofibroblasts, and increased synthesis of collagen types | and I, Modern strategies for long-term management of patients after ToF
resulting in diffuse interstitial fibrosis [5]. Simultaneously, changes  repair are based on lifelong monitoring and a multidisciplinary
occur in the expression of contractile proteins in cardiomyocytes, approach. Advanced imaging techniques play a crucial role, with
accompanied by reduced energy efficiency and impaired contractility.  cardiac magnetic resonance imaging being considered the gold standard
Oxidative stress also plays a significant role, both as a consequence of  for assessing ventricular volumes, myocardial mass, and the degree of
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pulmonary regurgitation [12]. Echocardiography with speckle-tracking
technology allows for early detection of myocardial dysfunction
through assessment of global longitudinal strain, providing valuable
information even before conventional parameters become abnormal
[13].

Biomarkers have also gained increasing importance in recent years.
Natriuretic peptides such as BNP and NT-proBNP correlate with right
ventricular overload and heart failure severity, while markers of fibrosis
and inflammation, including galectin-3 and soluble ST2, provide insight
into myocardial remodeling and risk stratification [14]. High-sensitivity
troponins may reflect ongoing myocardial injury in conditions of
chronic overload [15].

Therapeutic management in the long-term postoperative period
includes both medical and surgical approaches. However, the evidence
base for pharmacological treatment of right ventricular dysfunction
remains limited, and further research is needed to establish effective
strategies [16]. Timely pulmonary valve replacement remains the
cornerstone of treatment aimed at eliminating chronic volume overload.
In recent years, transcatheter pulmonary valve implantation has
emerged as a less invasive alternative to open surgery, significantly
reducing procedural risk and improving patient outcomes [17].

In addition, increasing attention is being paid to the role of physical
rehabilitation. Historically, patients with repaired ToF were advised to
limit physical activity; however, contemporary guidelines emphasize
the benefits of regular moderate aerobic exercise. Such interventions
improve endothelial function, enhance exercise capacity, and positively
influence psychological well-being [18]. Structured rehabilitation
programs are therefore considered an essential component of
comprehensive patient care.

Furthermore, recent studies highlight the importance of
inflammatory and metabolic factors in the progression of myocardial
dysfunction. Elevated levels of inflammatory markers, including C-
reactive protein and interleukin-6, have been associated with adverse
outcomes and progression of cardiac remodeling [6,14]. The role of
epicardial adipose tissue as a metabolically active organ influencing
myocardial function through paracrine signaling is also being actively
investigated, further supporting the systemic nature of the disease [19].

Thus, contemporary understanding of the morphofunctional state of
the cardiovascular system after ToF repair extends beyond the
anatomical outcome of surgery. The postoperative period should be
regarded as a continuous adaptive process involving complex
interactions between hemodynamic, structural, molecular, and
electrophysiological mechanisms. This underscores the need for a
comprehensive and personalized approach to patient management,
integrating advanced diagnostic tools, timely surgical interventions,
medical therapy, and rehabilitation strategies, ultimately improving
long-term prognosis and quality of life [1,2,17,18].

Additional important evidence from large cohort studies further
emphasizes the long-term complexity of outcomes in patients after

Tetralogy of Fallot repair. In a large multicenter study conducted by
Clayton A. Smith and colleagues, which included more than 3000
patients, it was demonstrated that long-term survival after surgical
correction is generally high, reaching over 90% at 25 years; however,
the presence of genetic abnormalities significantly increases both early
and late mortality risk [1]. These findings highlight the critical role of
genetic and phenotypic heterogeneity in determining long-term
prognosis. At the same time, long-term observational data indicate that
survival alone does not reflect the true burden of disease. In a 50-year
follow-up study by R.M. Kauling et al., it was shown that although
survival remains relatively high (up to 71-84%), event-free survival is
extremely low (around 9%), with a high prevalence of reinterventions
(40%) and clinically significant arrhythmias [2]. This underscores that
Tetralogy of Fallot should be considered a chronic condition with
progressive morbidity rather than a fully corrected disease.

The concept of right ventricular remodeling as a central determinant
of long-term outcomes has been extensively described in the works of
Tal Geva, who emphasized the prognostic importance of right
ventricular dilation and dysfunction in patients after repair. It has been
shown that progressive enlargement of the right ventricle, especially in
the presence of pulmonary regurgitation, is strongly associated with
reduced exercise capacity, arrhythmias, and increased risk of sudden
cardiac death [3,4]. These findings support the need for early
identification of adverse remodeling and timely intervention.
Furthermore, studies by J.P.G. van der \en and colleagues demonstrated
that despite excellent early surgical results, long-term survival at 30
years ranges between 68% and 90%, while functional limitations and
ventricular dysfunction remain common [5]. These results confirm that
structural ~ correction does not eliminate the underlying
pathophysiological processes. Another important contribution comes
from the work of L. Mercer-Rosa, who showed that perioperative and
surgical factors significantly influence long-term right ventricular
remodeling and clinical outcomes [6]. This highlights that not only the
disease itself, but also the chosen surgical strategy, plays a crucial role
in determining the future trajectory of the patient. In recent years,
increasing attention has been paid to advanced imaging and predictive
modeling. A study published in the American Heart Association journals
demonstrated that cardiac magnetic resonance imaging parameters,
particularly right ventricular volume and fibrosis markers, can serve as
powerful predictors of adverse outcomes in patients with repaired
Tetralogy of Fallot [7]. These findings reinforce the importance of
regular imaging surveillance in long-term management.

Taken together, these studies indicate that modern understanding of
Tetralogy of Fallot has shifted from a surgically “corrected” defect to a
lifelong condition requiring continuous monitoring and intervention.
The integration of genetic data, imaging techniques, and clinical
parameters allows for more accurate risk stratification and supports the
development of personalized management strategies.
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AHHoOTALUSA

Heab ucciaegopanus. OLEHUTH BIMSHUE WHTETPAIMH CHUMYISIMOHHONM NPAKTHKH B 00ydeHHe 0a30BOM CepAedHO-JIETOYHON peaHHMalumn
(CJIP) Ha ypoBeHb KIMHHYECKMX KOMIIETCHIUH CTYIEHTOB-MEIMKOB M IOTEHIMAIBHBIM BKJIAJ B IOBBIIIEHHE O€30MaCHOCTH MALHEHTOB IO
CPaBHEHHIO C TPaJUINOHHBIM TEOPETHIECKUM 00yIEeHHEM.

Marepuaiibl 4 MeToAbL. [IpoBeieHO MPOCIEKTHBHOE CPaBHUTENBFHOE HCCIenoBaHNne. B nccnenosanne Biitouens! 312 ctyaeHToB 4-T0 Kypca
CaMapKaHICKOrO TOCYIapCTBEHHOTO MEAMIIMHCKOrO yHUBepcureTa (BodpacT 20-23 roma), paHIOMU3UPOBAHHBIX B JBE rpynisl. KoHTpomsHas
rpymma (N = 156) momydana toneko Teopermyeckue 3HaHus 1m0 CJIP B COOTBETCTBHH C aKTyaJlbHBIMH PEKOMECHAAIMSIME (JIEKIHMH, pa30oop
AITOPUTMOB, BHACO-AeMoHCcTpanuH). OcHoBHas rpymma (N = 156) mpoxommia KOMOHHUPOBaHHOE 00ydeHHE: Te HKe TEOPETHIECKUE 3aHATHSI TUTIOC
MpaKTHYecKass OTPabOTKa HAa BHICOKOTOUHBIX MaHEKEHaX-CHMYISITOpax (C oOpaTHOH CBS3pI0 IO IIyOMHE, YacTOT€ KOMIIPECCHM, IOTHOTE
JIeKoMIpeccud, BeHTusinuy). OmeHKa MPOBOAMIACE Yepe3 2 HeAeMH MOCie 3aBepIIeHUs Kypca ¢ HCHOIB30BAHHEM CTAHAAPTH3UPOBAHHON YeK-
nucToBo# oreHkr HaBbikoB CJIP (Makcumym 20 GayutoB), Tecta 3uaHuil (MakcumyMm 30 GayioB) M CHMYIMPOBAHHOTO CleHApHs ¢ (ukcaieit
BpEMEHH 110 Hauana koMipeccuii, kadecTBa CJIP u ommbok, piustommx Ha 6e30macHOCTh manueHTa. CraTucTudeckas o0paboTka BHITIOTHEHA C
ucnons3oBanreM t-kpurepust CThIOZIEHTa U KPUTEPHs XH-KBaapar (ypoBeHb 3HaunmMoctu p < 0,05).

Pesyabrarel. Cpennmii 6amt no yek-nucty HaBbikoB CJIP B ocHOBHO# Tpymnme coctaBwn 17,4 + 1,8 Gamra mporus 11,2 + 2,9 Ganna B
koHTponbHOM rpymme (P < 0,001). KauectBo KoMmpeccuii (mmybuua 5—6 cm, gactora 100—120 B MuHyTY, monHoTa oTAadn >90 %) nocturuyto y 87
% CTYIEHTOB OCHOBHO rpymisl 1 uiib y 31 % xoutponsroit (P < 0,001). Cpexree Bpemst 10 Hadana KoMrpeccuit coctaBuio 12 + 4 ¢ mporus 28
+ 11 ¢ (p < 0,001). OwKOKy, MOTCHIHAIBHO YrpOXKAIOIIHEe OE30MACHOCTH TMAIlMeHTa (HETOCTATOYHAs YacTOTa, YPE3MEepHasi BEHTHIIALNS,
HENPaBIWIbHAS MO3ULMS PYK), 3aperuCTPUPOBaHbl ¥ 18 % B ocHOBHOM Tpymme u y 69 % B xourponsroit (p < 0,001). Pasmuunii B ypoBHe
TEOPETUYECKUX 3HAHUI MEXKTy IPYIIIaMK He BbIsiBIICHO (26,1 + 2,4 nporus 25,3 + 2,7 Gamia, p = 0,18).

BosiBonbl. HTerpanms cuMyIsIMMOHHON MpakTHKH B o0yderne CJIP 3HaYUTENbHO MPEBOCXOIUT TPAJUIMOHHOE TEOPETHYECKOEe 00yUIEHHE 110
(OPMHUPOBAHUIO MPAKTHIECKUX KOMIIETCHIMH CTYACHTOB-MEAMKOB. [loiydeHHBIE NaHHBIC CBUAETENBCTBYIOT O MOTEHIMANE CHUMYJIIILIMOHHOTO
METO/Ia B CHIDKEHHH PHUCKa OMMUOOK MPY OKA3aHUH MOMOIIH PEATbHBIM ITAI[MEeHTaM U MOBBIICHUN O€30MaCHOCTH TAI[HEHTOB.

KiroueBble ci10Ba: CHMYISIMOHHOE OOy4YEeHHE, CEpACYHO-JICTOUHAs PEaHHMAlusl, CTYJCHTHI-MEIWKH, KINHUYECKHE KOMIICTCHIUH,
6€30IaCHOCTh NMAIMEHTOB, CPABHUTEIIFHOE UCCIIEIOBAaHNE

Kasparova Gayane Arturovna

Assistant of the Department of Simulation Training
Samarkand

State Medical University

Samarkand, Uzbekistan

THE EFFECTIVENESS OF INTEGRATING SIMULATION-BASED PRACTICE INTO MEDICAL EDUCATION: IMPACT ON
MEDICAL STUDENTS' COMPETENCIES AND PATIENT SAFETY
Abstract

Purpose of the study. To evaluate the impact of integrating simulation-based practice into basic cardiopulmonary resuscitation (CPR) training
on the level of clinical competencies among medical students and its potential contribution to improving patient safety compared to traditional
theoretical training alone.

Materials and Methods. A prospective comparative study was conducted. The study included 312 fourth-year medical students (aged 20-23
years) from Samarkand state medical university, randomized into two groups. The control group (n = 156) received only theoretical knowledge on
CPR in accordance with current guidelines (lectures, algorithm reviews, video demonstrations). The main group (n = 156) underwent combined
training: the same theoretical sessions plus practical training on high-fidelity manikins with feedback (depth, rate, recoil, ventilation). Assessment
was performed 2 weeks after course completion using a standardized checklist-based CPR skills evaluation (maximum 20 points), knowledge test
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(maximum 30 points), and simulated scenario with recording of time to first compression, CPR quality, and patient safety-related errors. Statistical
analysis was performed using Student's t-test and chi-square test (significance level p < 0.05).

Results. The mean checklist score for CPR skills in the main group was 17.4 + 1.8 points versus 11.2 + 2.9 points in the control group (p <
0.001). High-quality CPR (depth 5-6 cm, rate 100-120/min, recoil >90%) was achieved by 87% of students in the main group and only 31% in the
control group (p < 0.001). Mean time to first compressions was 12 + 4 s versus 28 + 11 s (p < 0.001). Errors potentially threatening patient safety
(inadequate rate, excessive ventilation, incorrect hand position) occurred in 18% of the main group and 69% of the control group (p < 0.001). No
differences were found in theoretical knowledge levels between groups (26.1 + 2.4 vs 25.3 + 2.7 points, p = 0.18).

Conclusions. Integration of simulation-based practice into CPR training significantly outperforms traditional theoretical training in developing
practical competencies among medical students. The findings indicate the high potential of simulation methods in reducing error risk during real
patient care and enhancing patient safety.

Keywords: simulation-based training, cardiopulmonary resuscitation, medical students, clinical competencies, patient safety, comparative
study.
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TIBBIY TA’LIMDA SIMULYATSION AMALIYOTNI INTEGRATSIYA QILISHNING SAMARADORLIGI: TIBBIYOT
TALABALARINING KOMPETENSIYALARI VA BEMORLAR XAVFSIZLIGIGA TA’SIRI
Annotatsiya

Tadgigot magsadi. Bazaviy yurak-o‘pka reanimatsiyasi (YO‘R) o‘gitishga simulyatsiya amaliyotini integratsiya gilishning tibbiyot
talabalarining klinik kompetensiyalari darajasiga ta’sirini hamda an’anaviy nazariy o‘qitish bilan solishtirganda bemorlar xavfsizligini oshirishga
go‘shadigan hissasini baholash.

Material va usullar. Prospektiv solishtirma tadgiqot o‘tkazildi. Tadgiqotga Samargand davlat tibbiyot universitetining 4-kurs talabalaridan
312 nafari (20-23 yoshi) kiritildi, ular ikki guruhga tasodifiy randomizatsiya gilindi. Nazorat guruhi (n = 156) fagat YO‘R bo‘yicha nazariy
bilimlarni oldi (hozirgi tavsiyalarga muvofiq ma'ruzalar, algoritmlarni tahlil gilishni, video-namoyishlar). Asosiy guruhi (n = 156) aralash
o‘gitishdan o‘tdi: nazariy mashg‘ulotlarga qo‘shimcha ravishda yuqori aniglikdagi maneken-simulyatorlarda amaliy mashglar (kompressiyalar
chuqurligi, tezligi, to‘liq gaytishi, ventilatsiya bo‘yicha tez fikr-mulohaza bilan). Kurs tugagandan 2-hafta o‘tgach baholash o‘tkazildi: YO‘R
ko‘nikmalarini standartlashtirilgan "check-list" orgali baholash (yuqori natijasi 20-ball), bilimlar testi (yugori natijasi-30 ball) va simulyatsiyalangan
stsenariyda birinchi kompressiyagacha bo‘lgan vaqt, YO*R sifati va bemor xavfsizligiga ta’sir giladigan xatolarni gayd etish. Statistik ishlov berish
Student t-kriteriyasi va xi-kvadrat kriteriyasi yordamida amalga oshirildi (ahamiyat darajasi p < 0,05).

Natijalar. Asosiy guruhida YO*R ko‘nikmalari "check-listi" bo‘yicha o‘rtacha baholari 17,4 + 1,8 ballni tashkil etdi, nazorat guruhida esa 11,2
+ 2,9 ball (p <0,001). Yuqori sifatli kompressiyalar (chuqurlik 5-6 sm, tezlik 100-120 daqigada, to‘liq gqaytish >90 %) asosiy guruhi talabalarining
87 %ida va nazorat guruhining fagat 31 %ida gayd etildi (p < 0,001). Birinchi kompressiyagacha o‘rtacha vaqt 12 + 4 soniyaga garshi 28 + 11
soniya (p < 0,001). Bemor xavfsizligiga potentsial tahdid soluvchi xatolar (yetarli tezlik yo*qligi, haddan tashqari ventilatsiya, qo‘llarning noto‘g‘ri
joylashuvi) asosiy guruhida 18 % va nazorat guruhida 69 % holatlarda kuzatildi (p < 0,001). Guruhlar o‘rtasida nazariy bilimlar darajasida katta
farq aniglanmadi (26,1 + 2,4 ga garshi 25,3 + 2,7 ball, p = 0,18).

Xulosalar. YO*R o‘qitishga simulyatsiya amaliyotini integratsiya gilish tibbiyot talabalarining amaliy kompetensiyalarini shakllantirishda
an’anaviy nazariy o‘gitishdan sezilarli darajada ustun turadi. Olingan ma’lumotlar simulyatsion usulning hagigiy bemorlarga yordam ko‘rsatishda
xatolar xavfini kamaytirish va bemorlar xavfsizligini oshirishdagi yugori potentsialini ko‘rsatadi.

Kalit so‘zlar: simulyatsion o‘qitish, yurak-o‘pka reanimatsiyasi, tibbiyot talabalari, klinik kompetensiyalar, bemorlar xavfsizligi, solishtirma
tadqiqot

Relevance. medical education—Ilectures, algorithm reviews, and passive video

Sudden cardiac arrest remains one of the leading causes of death  demonstrations—primarily builds theoretical knowledge but fails to
worldwide. According to global meta-analyses, survival to hospital  develop motor skills or stress resilience in realistic conditions. Skills
discharge for patients with out-of-hospital cardiac arrest (OHCA) who  acquired through theory alone decay rapidly: performance drops by 40—
receive cardiopulmonary resuscitation (CPR) averages 8.8-10.4% [1, = 60% within 3—6 months after training [4].
11]. Inrecent years, amodest positive trend has been observed: in 2024— The 2025 American Heart Association (AHA) and European
2025, 30-day survival in several European countries and the United  Resuscitation Council (ERC) guidelines (updated ILCOR Consensus)
States reached 9.5%, but in most regions worldwide, it still does not  for the first time at the consensus level emphasized the priority of
exceed 10% [11]. In children, outcomes are somewhat better (13.2% in  simulation-based training and feedback devices as mandatory
the United States based on 2023 data), yet survival remains extremely ~ components of healthcare provider preparation [14, 15]. In 2025, new
low—one in eight children [1, 11]. The key factor directly determining  recommendations were introduced for rapid-cycle deliberate practice
outcome is the quality of basic life support (BLS) CPR: correct and in-situ simulation directly in clinical departments [14, 15]. These
compression depth and rate, full chest recoil, minimal interruptions,  changes reflect accumulated evidence: simulation allows repeated
adequate ventilation, and timely defibrillation. High-quality CPR can  scenario practice, immediate objective feedback from manikins (data on
increase the probability of return of spontaneous circulation (ROSC) by  depth, rate, recoil, ventilation volume), reduced time to compressions,
2-3 times and substantially improve chances of survival with good and minimized critical errors without risk to real patients [2, 3, 6, 30,
neurologic outcome [5, 14]. 31]. Meta-analyses from 2024-2025 confirm that high-fidelity

Despite this, the quality of CPR performed by both laypersons and  simulation outperforms traditional training in developing practical CPR
young physicians in real clinical practice remains unsatisfactory.  skills among medical students and junior staff, improves self-efficacy,
Numerous studies show that even medical school graduates commit  and reduces potentially life-threatening errors [2, 3, 30, 31].
critical errors: inadequate compression depth (<5 cm) in 40-60% of In post-Soviet countries, including Uzbekistan, the situation
cases, incorrect rate (<100 or >120/min) in 30-50%, prolonged pauses  remains particularly relevant. Despite the establishment of modern
(>10 s) in 25-40%, incorrect hand position, and excessive ventilation  simulation centers in leading medical universities (Tomsk State Medical
leading to hyperventilation and reduced venous return [25]. These errors  University, Pirogov Russian National Research Medical University,
directly correlate with worse patient outcomes and represent one of the ~ Tashkent Medical Academy, etc.), the traditional theoretical approach
main causes of preventable mortality [25]. The traditional model of  still predominates. Clinical bases for practicing emergency skills are
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limited, and the shortage of beds in intensive care units prevents
students from sufficiently observing or participating in real CPR cases.
As a result, graduates enter clinical practice with high theoretical
knowledge but low readiness for independent action in critical
situations. This directly affects patient safety: local audits show errors
during initial resuscitation by young specialists in 50—-70% of cases [16,
17].

The post-pandemic period 2020-2025 further accelerated the global
shift to simulation technologies: remote and hybrid formats,
virtual/augmented reality (VR/AR), and digital patient twins have
become integral to training [9, 10]. However, in most medical
universities in the CIS region, simulation is still used fragmentarily—as
an elective or for accreditation—rather than as a systematic foundation
of education. The lack of local prospective studies with clear
comparative design (theory vs theory + simulation) hinders the
implementation of evidence-based approaches in curricula. The present
study addresses this gap by providing the first data on the comparative
effectiveness of the two training models in a regional medical university
setting. The results have both pedagogical and socio-economic
significance: investments in simulation centers pay off through reduced
complications, shorter adaptation periods for young specialists, and,
most importantly, improved survival in sudden cardiac arrest [5, 14].

Thus, the relevance of the problem stems from the combination of
high global and regional OHCA mortality, proven inadequacy of
traditional theoretical training, new 2025 international guidelines
mandating simulation use, and the need for local evidence to revise
educational standards in CIS medical universities.

Purpose of the study.

To assess the impact of combined (theory + simulation-based
practice) CPR training on the level of practical competencies among
medical students and patient safety-related indicators compared to
theoretical training alone.

Materials and Methods.

The study was conducted at the simulation center of Samarkand
state medical university in 2025. Participants were 312 fourth-year

students with no prior independent CPR experience on simulators.
Randomization was performed using random numbers. Both groups
completed the same theoretical block (6 academic hours: BLS algorithm
per 2020-2025 guidelines, error analysis, video cases). The main group
additionally completed 6 hours of practical sessions on manikins with
CPR quality sensors (Laerdal SimMan). Assessment was conducted by
a blinded expert using a unified checklist (AHA/ERC-based) with 20
items. CPR quality parameters were also recorded via simulator
software. Statistical analysis was performed using SPSS 27.0.

Results.

The study results demonstrated clear superiority of the combined
approach (theory + simulation-based practice) over purely theoretical
training across nearly all evaluated parameters, with no differences in
theoretical knowledge. This confirms that simulation's advantage lies
precisely in forming motor skills, decision-making speed, and error
minimization directly affecting patient safety.

Table 1 presents the main comparative indicators of theoretical
knowledge and practical CPR skills between the two groups. As shown
in Table 1, the mean total checklist score for CPR skills (maximum 20
points) in the main group was 17.4 + 1.8 points, 55% higher than in the
control group (11.2 £ 2.9 points, p < 0.001). The proportion of students
fully meeting high-quality CPR criteria (compression depth 5-6 cm, rate
100-120/min, chest recoil >90%, minimal pauses) reached 87% in the
main group versus only 31% in the control group (p < 0.001). Time to
first chest compressions—a critical survival indicator—was reduced
nearly 2.5-fold in the simulation group: 12 + 4 seconds versus 28 + 11
seconds (p < 0.001). The frequency of critical errors potentially
threatening patient safety was 18% in the main group versus 69% in the
control group (p <0.001). Theoretical knowledge levels (test maximum
30 points) did not differ between groups (26.1 + 2.4 vs 25.3 + 2.7 points,
p = 0.18), confirming equivalent baseline theoretical preparation and
isolating the effect to simulation practice. Subjective confidence in
skills (10-point scale) was also substantially higher in the main group—
8.7+ 0.9 versus 5.2 + 1.4 (p < 0.001).

Table 1. Comparison of main theoretical knowledge and practical CPR skills indicators between groups.
Table 2 details objective compression quality parameters recorded by the simulator software (Laerdal SimMan). Mean compression depth in

Main group (n=156) Control group
Parameter (n=156) p-value
Theoretical test (points, max 30)
26.1+2.4 25.3+2.7 0.18

Total CPR skills checklist score (max
20) 174+18 11.2+29 <0.001

Time to first compressions (seconds)
12+4 28+ 11 <0.001

Achievement of high-quality CPR (%)
87 31 <0.001

Frequency of critical errors (%)

18 69 <0.001

Subjective confidence in skills (1-10
scale) 8.7+0.9 52+14 <0.001

the main group was 5.4 + 0.3 cm (fully compliant with 5-6 cm
recommendations) versus only 4.1 + 0.7 cm in the control group (p <
0.001). Mean compression rate was 108 + 6/min versus 92 + 12/min (p
< 0.001). Chest recoil (>90%) occurred in 89% of cycles in the main
group and only 34% in the control group (p <0.001). Chest compression

fraction (>80%) exceeded the target in 92% of main participants versus
48% in controls. Hyperventilation (>10 breaths/min) was recorded in
just 8% of simulation-trained students versus 54% in the control group
(p <0.001). These data convincingly demonstrate clinically meaningful
improvement in basic CPR quality due to simulation integration.

Table 2. Objective chest compression quality parameters from simulator software.

Main group (n=156) Control group
Parameter (n=156) p-value
Mean compression depth (cm)
5.4+0.3 4.1+0.7 <0.001
Mean compression rate (per
minute) 108 + 6 92+12 <0.001
Chest recoil (>90%) (%) 89 34 <0.001
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Chest compression fraction (>80%)
(%) 92 48 <0.001
Hyperventilation (>10/min) (%)
8 54 <0.001

Discussion. The obtained results are fully consistent with
contemporary international studies and the 2025 guidelines. Meta-
analyses conducted in 2024-2025 demonstrate that simulation-based
training improves CPR performance quality among medical students by
40-70% compared to traditional methods, which aligns perfectly with
our findings (a 55% increase in checklist scores). In particular, the pilot
study by Bermuldez (2025) showed that simulation led to a 1.6-fold
improvement in skills (RR = 1.6) and a reduction in the number of
errors, similar to our observed rates of 18% versus 69%.

The mechanisms underlying the superiority of simulation are well
established: the deliberate practice method, combined with immediate
feedback from manikin sensors, enables the achievement of automatic
skill execution at the level of muscle memory — something that cannot
be accomplished through lectures alone. Unlike traditional training,
where a student observes a demonstration only once or twice, simulation
involves 30-50 repetitions of the scenario with real-time error
correction. This is particularly crucial for developing “muscle memory”
during chest compressions and for minimizing cognitive load in high-
stress situations.

Our findings further contribute to the evidence on translational
effects: the reduction in the frequency of critical errors in a simulated
environment correlates with a decrease in complications among real
patients.

The limitations of the study should be openly acknowledged. First,
the assessment was conducted only once, two weeks after training, with
no analysis of skill retention at 3, 6, or 12 months. Second, the study
was performed in the controlled environment of a simulation center,
without evaluation in real clinical settings (in-situ simulation).
However, these limitations are typical of most prospective studies in
medical education research and do not diminish the value of the
evidence obtained. The study’s strengths include randomization,
blinded expert assessment, and objective metrics provided by the
simulator software, which eliminate subjectivity.

In the context of medical education in the CIS countries, the results
carry particular importance. Given the shortage of clinical training sites,
simulation is no longer merely a supplement but a necessary alternative
that compensates for the lack of exposure to real patients. The 2025
AHA/ERC/ILCOR recommendations explicitly emphasize the need to
implement feedback devices and rapid-cycle deliberate practice
specifically within undergraduate medical training. Our data provide
justification for moving from optional or sporadic use of simulation to
its mandatory integration into the curriculum of disciplines such as

Cnucox Jutepatypbl / References/ Iqtiboslar:

“Anesthesiology and Intensive Care,” “Emergency Medicine,” and
“Internal Medicine.”

The prospects for future research are clear: multicenter studies with
larger sample sizes, evaluation of long-term skill retention,
incorporation of VR/AR technologies, and — most importantly —
translational studies assessing the impact of simulation-based training
of graduates on real patient outcomes in hospitals and prehospital
settings. Only such evidence will ultimately enable a fundamental
revision of educational standards and establish simulation-based
training as the cornerstone of preparing the next generation of
physicians.

Conclusions.

1. Integration of simulation-based practice into basic
CPR training significantly outperforms traditional theoretical
training across all key practical competency parameters
among medical students: CPR quality, initiation speed,
minimization of critical errors, and subjective skill
confidence.

2. Theoretical knowledge is formed equally in both
models, but simulation alone ensures translation of
knowledge into durable motor skills compliant with
international high-quality CPR standards.

3. The results indicate high potential of simulation in
enhancing patient safety: more than 3.5-fold reduction in life-
threatening errors suggests expected improvement in real
resuscitation outcomes.

4. In modern CIS medical universities with limited
clinical bases and rising graduate competency requirements,
transitioning to mandatory hybrid (theory + simulation)
training for emergencies is necessary and evidence-based.

5. Itisrecommended to include simulation-based CPR
training in the compulsory curriculum of all medical
universities using high-fidelity manikins with feedback,
regular refresher sessions, and integration into final state
certification.

6.  Further development should encompass expansion
to other critical skills (intubation, defibrillation, trauma care),
VR/AR implementation, and translational studies confirming
simulation training's impact on real patient survival.

Thus, this study provides compelling local evidence of simulation-
based training effectiveness and justifies systemic changes in medical
education to improve physician preparation quality and patient safety.
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AHHOTAUUA
Llenbio uccnenoBaHus SBUIOCH W3YYCHHE POJIM DHAOTEIHANBHOW TUC)YHKIMM W MHUKPOLMPKYISATOPHBIX HapyIIeHHH B (OpPMHPOBaHUM
TOJICPAHTHOCTH K (PU3HYECKOW HArpy3Ke y NMAlMEHTOB ¢ CHHIPOMOM 3aMEIJIEHHOIO KOPOHAPHOTO KPOBOTOKA, a TaKXke OLeHKa 3(deKTuBHOCTH
MePCOHATM3UPOBAHHON MEIMIMHCKON peabumuraii. B uccienoBanre BKIKOYCHO 78 MAIMEHTOB, Pa3/e/ICHHBIX HAa OCHOBHYIO Trpymmy (N=46),
MOJTyYaBILIYIO HHANBHIYATH3HPOBAHHYIO peabIINTALHIO, U TPYIILy cpaBHeHus (N=32), MOMy4aBILyl0 CTaHAAPTHYIO Tepario. Beem marmenTam
MPOBOJIMIIOCH KIIMHUKO-UHCTPYMEHTAIBHOE OOCIIEI0BaHHE C OLCHKOW SHJOTEIMANbHON (YHKIMH, MOKa3arenedl KOPOHAPHOIO KPOBOTOKA U
TOJICPAHTHOCTU K (usuueckoil Harpyske (6MWT, VO:peak). B oCHOBHOI rpyImie OTMEYEHO IOCTOBEPHOE YIydIleHHE ()yHKIMOHAIBHBIX
nokaszareneit: ypenuaenue muctanunn 6MWT u VOqpeak, a taxke cumkenne yposas ADMA, sunorenuna-1 u TIMI frame count (p<0,05).
BBIsIBIICHBI JOCTOBEPHBIE KOPPEIISLIMOHHBIE CBSI3H MEXK/LY TOKA3aTeIIMU SHIOTEIHAIBHON IUCHYHKIIMN, MUKPOLMPKYIISIMH U TOJICPAHTHOCTBIO K
uarpyske (I ot -0,43 10 -0,55). [Tony4eHHbIe pe3ynbTaThl HOATBEPKIAIOT KIFOUYEBYIO POIb YHIOTEIUATBHON TUCHYHKINH B IATOTEHE3¢ CHIKCHUS
(uzndeckoit paboToCcrmocoOHOCTH U 000CHOBBIBAIOT HEOOXOIMMOCTh MEPCOHATM3UPOBAHHOTO TTOIX0AA K peaOuInTallum.
KimoueBbie ciioBa. CHHIPOM 3aMEUICHHOTO KOPOHAPHOTO KPOBOTOKA; SHAOTEIHANbHAS JUCHYHKIHS; MUKPOLMPKYIISLHUS; TOIEPAHTHOCTD K
(usndeckoit Harpyske; kapaunopeadmnuramus; ADMA
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Abstract
The aim of the study was to evaluate the role of endothelial dysfunction and microcirculatory disorders in the formation of exercise tolerance
in patients with coronary slow flow phenomenon and to assess the effectiveness of personalized cardiac rehabilitation. A total of 78 patients were
included and divided into a main group (n=46), receiving individualized rehabilitation, and a control group (n=32), receiving standard therapy. All
patients underwent comprehensive clinical and instrumental assessment including endothelial function markers, coronary blood flow parameters,
and exercise tolerance evaluation (6-minute walk test and VO:peak). The main group demonstrated a significant improvement in functional
parameters, including increased 6MWT distance and VO:peak, along with decreased levels of ADMA, endothelin-1, and TIMI frame count
(p<0.05). Significant correlations were found between endothelial dysfunction markers, microcirculatory parameters, and exercise tolerance (r from
-0.43 to -0.55). These findings confirm the key role of endothelial dysfunction and support the need for personalized rehabilitation strategies.
Keywords. Coronary slow flow phenomenon; endothelial dysfunction; microcirculation; exercise tolerance; cardiac rehabilitation; ADMA
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INTAKT KORONAR ARTERIYALARDA KUZATILADIGAN SEKINLASHGAN KORONAR QON OQIMI SINDROMIDA
ENDOTELIAL DISFUNKTSIYA VA MIKROTSIRKULYATSIYA BUZILISHLARINING JISMONIY YUKLAMAGA CHIDAMLILIK
SHAKLLANISHIDAGI ROLI

Annotatsiya

Tadgigot magsadi sekinlashgan koronar gon ogimi sindromi mavjud bemorlarda endotelial disfunktsiya va mikrotsirkulyatsiya buzilishlarining
jismoniy yuklamaga chidamlilikka ta’sirini o‘rganish hamda individual reabilitatsiya samaradorligini baholashdan iborat edi. Tadgiqotga 78 nafar
bemor kiritilib, ular asosiy guruh (n=46) va taqqoslash guruhi (n=32) ga ajratildi. Asosiy guruhda individual yondashuv asosida reabilitatsiya
o‘tkazildi. Barcha bemorlarda klinik-instrumental tekshiruvlar, jumladan endotelial funksiyaning markerlari, koronar gon ogimi ko‘rsatkichlari
hamda jismoniy yuklamaga chidamlilik (6 daqiqalik yurish testi va VOzpeak) baholandi. Asosiy guruhda 6MWT va VO:peak ko‘rsatkichlarining
sezilarli oshishi, shuningdek ADMA, endotelin-1 va TIMI frame count darajalarining kamayishi aniglandi (p<0,05). Endotelial disfunktsiya va
mikrotsirkulyatsiya ko‘rsatkichlari bilan jismoniy yuklamaga chidamlilik o‘rtasida ishonchli korrelyatsiya aniglangan (r -0,43 dan -0,55 gacha).

Natijalar individual reabilitatsiyaning samaradorligini ko‘rsatadi.

Kalit so‘zlar. Sekinlashgan koronar gon ogimi; endotelial disfunktsiya; mikrotsirkulyatsiya; jismoniy yuklama; kardio reabilitatsiya; ADMA

AkTyansHocTh. CHHIPOM 3aMEIEHHOTO KOPOHAPHOTO KPOBOTOKA
HpecTaBisieT COOOW KIMHMYECKH 3Ha4uMyl0 (GOpMy HapylieHHs
KOPOHAPHO# nepdy31H P OTCYTCTBHU F'EMOANHAMUYECKH 3HAYHMOTO
CTEHO3MPYIOIETO TTOPAKEHUS SIUKAP/IMATIBHBIX KOPOHAPHBIX apTepHil.
Hecmotps Ha aHrHorpadM4ecKy MHTaKTHBIC apTEPUH, TAKHE MALUECHTHI
HEPEIKO MPEeIbSBIAIOT JKaJo0bl Ha AHTMHO3HBIE OOJNH, CHIDKCHHUE
MEPEHOCUMOCTH (DU3NYECKONH HATPy3KH, CepareOHeHHe, AIU30bI
nmemndeckux u3MeHenuid Ha OKI' M yxXy/uieHue KayecTBa >KH3HH. B
MOCJICIHUE TOJIbl CHH/IPOM 3aMEUICHHOTO KOPOHAPHOTO KPOBOTOKA BCE
Yaie paccMaTpHUBAacTCsi HE KaK H30MMPOBaHHAs aHruorpaduyeckas
HAXOKa, a KaK MPOSBICHUE CIOKHOTO KOMIUIEKCA HApyILICHHUH,
BKJIIOYAIOIIETO SHJOTEIHAIBHYI0 IUCOYHKIHMIO, BOCIAIUTEIbHYIO
AKTHBALHIO, HAPYILICHHUS] MUKPOLIMPKYIISAINH M CHIDKCHHE KOPOHAPHOTO
MHKpPOCOCYICTOr0 pesepsa [2—6].

Oco0yi0 3HaYMMOCTh B TATOTEHE3€ JAHHOTO COCTOSHHS HMEET
SHAOTENHAIbHAS  IUCQYHKLHS, COMPOBOXKIAIOIIASACS CHUKCHHEM
OMOIOCTYITHOCTH OKCHJd a30Ta, YCHICHHEM Ba30KOHCTPHKTOPHBIX
BIIUSIHUH, OKCHIATUBHBIM CTpeccoM, MPOBOCTIANTUTEIBHBIM
PEMOZICTIMPOBAaHHUEM COCYJMCTOI CTEHKHM M HapyLICHHEM aJalTHBHOM
Ba30/MJIATAlMK HA YPOBHE KOPOHAPHOTO MUKPOLIUMPKY/IATOPHOTO pycia
[3,7-10]. IMeHHO 3HIOTENHIA ONpPENEAeT aIeKBaTHOCTh COCYUCTON
peakiuy Ha BO3pacTaHHE METa0OIMYECKUX MOTpeOHOCTeH MHOKapia
npu GU3MUECKON Harpyske, a MOTOMY €ro AUCGHYHKIMS CTAHOBHTCS
OIHMM M3 BenyIHX (haKTOPOB OrpaHMYCHHs KOPOHApHOTO pe3epBa U
(bopMHpOBaHHS PaHHEH MINEMHH Ja)Xe NPH OTCYTCTBHH OOCTPYKLHU
KpynHbIX cocynoB [7-10]. CoBpeMeHHbIE NaHHBIC MOKA3BIBAIOT, YTO
MHKPOCOCYIHCTasi M 3HIOTENUANbHAS JUCOYHKIMS JIeKaT B OCHOBE
sHaunrenbHo  yactu  cmydaeB ANOCA/INOCA, tnpuuem oTH
COCTOSIHHUSI OCTAIOTCSl HEJJOJMAarHOCTUPOBAHHBIMHU 1 HEJIOJICYCHHBIMU B
PYTHHHO# mipakTHke [5,6,11].

C KIMHUYECKOM TOUKH 3pEHHS HAMOOMbLINI HHTEPEC MPEICTABISCT
BIMSIHUC yKa3aHHBIX HApyLICHWH Ha TONEPAHTHOCTh K (M3MYECKOMH
Harpyske. CHmKeHne CIOCOOHOCTH KOPOHApHOTO
MHKPOLMPKYJIATOPHOTO PyCia aJeKBaTHO YBEINYMBAaTh KPOBOTOK IIPU
Harpy3ke MNpPUBOJMT K HECOOTBETCTBHIO MEXIy HOTPEOHOCTHIO
MHOKapia B KHCIOPOAE W €ro JOCTaBKOH, YTO IPOSBISETCS
orpaHn4eHreM (U3NIECKOH pPaboTOCIOCOOHOCTH, Oonee OBICTPHIM
Pa3BUTHEM HILEMHYECKHX CUMIITOMOB M CHIDKEHHEM 3((EKTHBHOCTH

CTaHIaPTHBIX peabuIUTannOHHBIX MpOrpaMm [4,12-15].
HccnenoBaHusi MOCIEAHNX JIET MOKA3bIBAIOT, YTO OLICHKA KOPOHAPHOU
MHKPOCOCYITHCTOW  (YHKIMM C HCIIOJNB30BAaHHEM HHBAa3HBHOTO
(DYHKIMOHAIEHOTO TECTUPOBAHMUS, PET-nepdy3un, cTpecc-
sxokapauorpaduu, —IMoKasarenedl  KOPOHAPHOTO  KPOBOTOKA U
9HAOTEIHATBHBIX OuoMapKepoB CYILLIECTBEHHO pacumpsier

BO3MOJKHOCTH CTPAaTU()UKAIMK PHCKA W TIO3BOJSET JIyd4lle HOHATH
NPUYKHBI CHIOKCHHS (PU3NYECKON BHIHOCIMBOCTH Y TAHHOW KaTeropuu
60mbHBIX [13-16]. C KIMHUYECKOM TOUKH 3pEHUS] HAUOOJBIIHI HHTEPEC
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NPECTABIACT BIUSHUEC YKa3aHHBIX HAPYLICHHH Ha TOJNEPAHTHOCTb K
¢usndeckoit Harpyske. CHIKEHHE CIMOCOOHOCTH  KOPOHApHOTO
MHKPOLUPKYJIATOPHOTO PyCia aJeKBaTHO YBEINYMBAaTh KPOBOTOK IIPU
Harpy3ke MNpPUBOJMT K HECOOTBETCTBHIO MEXIy HOTPEOHOCTHIO
MHOKapia B KHCIOPOAE W €ro JOCTaBKOH, YTO IPOSBISETCS
orpaHn4eHreM (U3NIECKON pPaboToCOCOOHOCTH, Oonee OBICTPHIM
Pa3BUTHEM HILEMHYECKHX CUMIITOMOB M CHIDKEHHEM 3((HEKTHBHOCTH

CTaHIaPTHBIX peabuIUTannOHHBIX MpOrpaMm [4,12-15].
HccnenoBaHus MOCIEAHNX JIET MOKA3BIBAIOT, YTO OLICHKA KOPOHAPHOU
MHKPOCOCYITHCTOW ~ (YHKIMM C HCIOJNB30BAaHHEM HHBAa3HBHOTO
(DYHKIMOHAIEHOTO TECTUPOBAHMUS, PET-nepdy3umn, cTpecc-
sxokapauorpaduu, —IMoKasarenedl  KOPOHAPHOTO  KPOBOTOKA U
9HAOTEIHATBHBIX OuoMapKepoB CYILLECTBEHHO pacumpsier

BO3MOXHOCTH CTPaTH(UKalUU PUCKA U MO3BOJISET JIydlle IOHATH
NPUYKHBI CHIOKCHHS (PU3MYEeCKOl BHIHOCIMBOCTH Y TAHHOW KaTeropuu
GonbHbIX [13-16].

He wMeHee BaxHO, YTO CEroAHs HAKAIUIMBAIOTCSI MAAHHBIE O
MOTCHLHAIBHOH 00paTUMOCTH (DYHKLIMOHANIBHBIX HAPYILICHUH MOJ
BIIMSTHUEM IIEJICHANpaBIeHHOH Kapauopeadbunutanud. [lokas3aHo, uTo
JIO3MPOBaHHBIE  (PU3WYECKHE TPEHHPOBKM Yy  MANHEHTOB C
ANOCA/INOCA crocobHbl ymydiiars ()YHKIHOHAIBHYIO €MKOCTh,
rapaMeTpsl JHAOTEIHANBHON (YHKIMM U IOKa3aTelIH KOPOHApHOTO
pe3epBa, a IPH CHHIPOME 3aMEUICHHOTO KOPOHAPHOTO KPOBOTOKA
KaparopeadUINTAIMs aCCOLUHUPYETCSI C YIydIICHUEM CHMIITOMOB U
TeMOIMHAMUYCCKIX XapaKTePHCTHK KOPOHAPHOro KpoBoToka [17-20].
OnHaKo POJIb SHAOTEIUATBHON AUCHYHKIMH 1 MUKPOLIUPKYJISATOPHBIX
HApPYIICHUH HMEHHO KaK MEXaHH3MOB (DOPMUpPOBAHUS CHIDKEHHON
TOJIEPAHTHOCTH K (PM3HUIECKON Harpyske y MAIMeHTOB C CHHIPOMOM
3aMEUICHHOTO  KOPOHAapHOTO  KPOBOTOKA  OCTAeTCS  M3Y4EHHOH
HEJOCTATOYHO, OCOOCHHO B KOHTEKCTE JTalHOH MEIUIMHCKOMN
peabunuTanmu ¥ TEPCOHATM3UPOBAHHOIO TOA0Opa HArpy30YHBIX
nporpamm [3,17-20].

Takum  00pa3oM,  HCCIEIOBAHME  POJNM  DHIOTEIHAIBHOMN
TUCOYHKIME U MUKPOLMPKY/IATOPHBIX HAPYLICHUH B (OPMUPOBAHUH
TOJIEPAHTHOCTH K (PM3HUIECKON Harpyske y MAIMeHTOB C CHHIPOMOM
3aMEJJICHHOTO KOPOHAPHOTO KPOBOTOKA SIBISIETCS aKTyalbHBIM Kak C
MATOTCHETUYECKOM, TaK M C MPAaKTUYCCKOH TOoukd 3peHus. OHO
MO3BOJIT ~ yYTOYHHTH  MEXAHU3MBl ~ OIPaHHYCHUS  (U3UYECKOMH
paboToCTIOCOOHOCTH,  OMPENeNUTh  MPOTHOCTHYECKH  3HAYNMBIC
(GyHKIMOHANBHBIE W OMOXMMHYECKHE MAapKephl, a TaKKe HayIHO
000CHOBATh NEPCOHATM3UPOBAHHBIE MOAXOBI K PeaOMINTaIMy JAHHON
Kareropuu naiuenTos [1-4,14,17-20].

Heab uccnenosanus. llenpio mccienoBaHus SBUIIOCH H3ydECHHUE
pOIM  DHAOTENMANBHON AUCHYHKIMH M MUKPOLMPKYISATOPHBIX
HapyLIeHHil B GOPMHUPOBAHUH TOJICPAHTHOCTH K (PU3HMUIECKON HArpys3Ke
y MAIHEeHTOB ¢ CHHAPOMOM 3aMEJICHHOTO KOPOHAPHOTO KPOBOTOKA, a
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TaKKe OIEHKA UX BIMSHHA Ha 3(Q(HEKTUBHOCTH NEPCOHATN3HPOBAHHON
MEUILIHCKOH peabuIuTanum.

Martepuajibl 4 MeToAbl McclegoBaHusi. VccinenoBanue
BeIMONHEHO Ha Oa3e Camapkanickoro (ummana PecmyOnukanckuit
Hay4HbIH LEHTP SKCTPEHHOM METUIIMHCKON nomolu. B uccnenosanue
BKJIIOYEHO 78 MAaIMeHTOB ¢ CHHAPOMOM 3aMEUICHHOTO KOPOHApHOTO
KPOBOTOKA IPH MHTAKTHBIX KOPOHAPHBIX apTepusix. OCHOBHYIO TPyYIIITy
cocTaBWIM 46 TAIMEHTOB, MOMYYABIINX IEPCOHATH3UPOBAHHYIO
pPEaOUINTALIMIO C YYETOM IOKa3aTelied SHIOTENHAIbHON (YHKIMH H
MUKPOIUPKYISIIUH, TPYTITy CpaBHEHHS — 32 MalHeHTa, MOMyYaBIINX
CTaHAAPTHYIO Tepamuio. Bcem mamueHTaM HpPOBOAMIOCH KIIMHHUKO-
HWHCTPYMCHTAIBHOE obcrenoBanue, BKJTIOYABIIIEE OKT,
axokapauorpaduio, 1abopatopHbie MoKa3aTeau (JTUMUIHBIA TPOQHIIb,
IJIIOKO3a, MapKepbl SHIOTEIHAIBHOW NUC(YHKLHMM), a TaKKe OLCHKY

TOJIEPAHTHOCTH K (U3UUECKOH Harpyske (TecT 6-MHHYTHOW XOIbOBI
w/umn VOzpeak). OueHka KOpPOHapHOTO KPOBOTOKA IIPOBOIMIIACH C
ucnons3oBanuem TIMI frame count. Crarucruueckass o0paboTKa
BBITIOJIHSUIACH C MPUMEHEHUEM CTaHJAPTHBIX METOJOB BAPUALMOHHON
CTaTHUCTHUKH, Pa3IM4Ms CYUTAINCEH TOcTOBepHBbIMHU Ipy P<0,05.

Pesyabrarsl HCCJIeI0BAHUSI. B UCCIIEIOBAaHUH
MPOAHAIM3UPOBAHbl  IOKa3aTeN 78 MalMeHTOB C  CHHAPOMOM
3aMe/IICHHOTO KOPOHAPHOTO KPOBOTOKA. [ pymIibl ObLIN COMOCTaBUMBI
[0 BO3pacTy, IMOIy ¥ OCHOBHBIM KJIMHHMKO-aHAMHECTHYECKUM
xapakrepuctukam (p>0,05), 4T0 MO3BONMIO KOPPEKTHO CpPAaBHUBATH
MOJMYYCHHBIC PE3yAbTarbl. Y  TMAIMEHTOB OCHOBHOM  IPYIIIBL,
MOJMYYaBIIMX TEPCOHATU3UPOBAHHYIO PEaOWIMTALMIO, OTMEYCHO
JIOCTOBEPHOE YITyYIIICHUE TTOKA3aTeNel TOIePaHTHOCTH K (DU3HUECKOit
Harpy3Ke 0 CpaBHEHUIO C IPYNION CTaHAapTHOM TepanuH.

Ta6auua 1. JlunaMuKa noka3areJieil TOJTePAHTHOCTH K (PU3MYeCKOii HATpy3Ke

Mokasartenb OcHoBHas rpynna (n=46) fpynna cpaBHeHua (N=32) p

6MWT, m (ncxoaHo) 382,4 + 48,6 389,1 +45,2 >0,05
6MWT, m (12 Hea) 452,7+51,3 4125+ 47,8 <0,01
VO,peak, ma/Kr/muH (McxogHo) 178124 18,1+2,2 >0,05
VO,peak, 12 Heg 22,6+28 199+25 <0,01

Takum 00pa3oM, B OCHOBHOW TpymIie MPHPOCT IUCTaHIUU 6-
MHUHYTHOH XOABOBI cocTaBUI B cperneM +18,4%, Torga kak B rpymmne
cpaBHeHH — +6,0%. AmHanmormuHas TeHJCHIMS HaOmOganace MO
nokazarento VO:zpeak (+27,0% npotus +9,9%).

AHanu3 nokaszareiedl SHIOTENHanbHOW (PYHKIMH MOKa3al, 4To y
MAIMEHTOB OCHOBHOM TPYMIIBl HAOIIOAAIOCH JOCTOBEPHOE CHIDKEHHE
YpOBHS MapKepoB SHIOTEINATBHON JTMChYHKLHH, 4TO
CBUJICTENIBCTBYET o TIOJIOXKUTENEHOM BIIMSTHUHT
HHMBHAYaTN3UPOBAHHON PEaOMINTALNH HA COCYIUCTYIO PETYIIALHIO.

Tabauua 2. [luHaMHKA NoKa3aTeIeil SHA0TeTHANBHON (PyHKIIMI

Mokasarenb OcHOBHas rpynna fpynna cpaBHeHUA p
ADMA, mKkmonb/n (ucxogHo) 0,78 £ 0,09 0,76 £ 0,08 >0,05
ADMA, 12 Hep, 0,62 + 0,07 0,71+ 0,08 <0,01
3HpoTenuH-1, nr/mn (McxoaHo) 3,9+0,6 38105 >0,05
SHpoTenunn-1, 12 Hep, 28104 35+05 <0,01
Cumxenne ypoBast ADMA B ocHoBHOM rpymmie coctaBuio 20,5%, — MHKPOIMPKYISTOPHBIX HapyLICHUH IoKasaina yay4lIieHHe

TOrJa Kak B Tpymme cpaBHeHHI — 6,6%. AHAJIOTMYHO YpPOBCHb

KOPOHAPHOTO KPOBOTOKA B OCHOBHOIl I'PYIIE, YTO COIPOBOKAAIOCH

sHporenuHa-1  cHmswics Ha 28,2% muporuB  7,9%. Ouenka  cHwkeHueM mokasarens TIMI frame count.
Taoauna 3. Tloka3zareju KOPOHAPHOTO KPOBOTOKA
Mokasartenb OcHOBHas rpynna Mpynna cpaBHeHuA p
TIMI frame count (ucxogHo) 28,4 +3,2 279+35 >0,05
TIMI frame count (12 Hega) 23,1+28 262+3,1 <0,01

KoppensuuoHHbIH aHamu3 BBISBWI JIOCTOBEPHYIO CBSI3b MEXKIY
MOKa3aTe/sIMH  DHAOTENNATIBHON (YHKIMM M TOJEPAHTHOCTHIO K
(¢u3nveckoil Harpyske. YCTaHOBIEHAa OTpUIATENIbHAS KOPPEIISIIIS
Mmexay ypoueM ADMA u aucranimein 6MWT (r = -0,52; p<0,01), a
take mexay TIMI frame count u VOzpeak (r = -0,48; p<0,01), uro
MONTBEP)KAACT  BIUSHME MHKPOLMPKYISTODHBIX HapylIeHHil Ha
(GYHKIMOHATIBHOE COCTOSIHUE MAlMEHTOB. JIOMONIHUTEIBHO B OCHOBHON
IpyIIe OTMEYEHO YIy4llIeHHEe KITMHIYECKOH CHMITOMATHKHU: CHIDKCHHE
YaCTOThl AHIMHO3HBIX Oojieit Ha 42,3% W TOBBIIICHHE IMOKa3aTeeH
kauecrBa km3uu (SF-36) ma 25,6% (p<0,05), Torma kak B rpymme
CPaBHEHHS M3MEHEHHSI HOCHJIM MEHEE BBIPAKCHHBIN XapakTep.

Iepconanu3upoBaHHas peaOWIMTALMS, OPUCHTHPOBAHHAs Ha
MOKa3aTeNy  SHAOTENHAIBHOW (YHKIMM W MUKPOLMPKYJISLMH,
CIOCOOCTBYET JIOCTOBEPHOMY YIAYYIICHUAIO (uznyeckoi
paboTOCIIOCOOHOCTH, YTO TMOATBEPKAACTCS KakK (YHKIMOHAIbHBIMHU
TecTaMH, Tak W Ouomapkepamu. st Oonee yrryONneHHON OLECHKH
MEXaHU3MOB CHIDKCHHUS TOJNEPAHTHOCTH K (pU3MYECKOW Harpyske y
MALKEHTOB C CHHAPOMOM 3aMeJICHHOr0 KOPOHAPHOTO KPOBOTOKA ObLI
NPOBECH  KOPPEALMOHHBIA ~ aHaIW3  MEXIy  IOKa3aresiMu
SHAOTENHAIBHON (PYHKIMM, apameTpaMid KOPOHAPHOTO KPOBOTOKA M
(GYHKIMOHATIBHBIMY XapaKTEPUCTUKAMH MAIIMCHTOB. YCTAHOBIICHO, YTO
YPOBEHb ADMA nMmen JIOCTOBEPHYIO OTPHULATEIBHYIO
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KOPPEISIIMOHHYIO CBSI3b C JUCTaHLMWEH, MPOHICHHOW B Tecte 6-
MuHYTHOH X0716081 (I = -0,52; p<0,01), a Taroke ¢ mokasarenem VOzpeak
(r = -0,49; p<0,01). D10 CBUAETEIBCTBYET O TOM, YTO IO MEpe
HapacTaHUs SHAOTEIHATIBHO auchyHKIuH CHIJKaNach
MEPEHOCUMOCTh  (PU3UYECKOM HArpy3KH, yXyOIIAlach a’poOHas
NPOU3BOJMUTEIBHOCTh ¥ OrPAaHUYMBAINCH  (YHKIMOHAJBHBIC
BO3MOKHOCTH MAllUECHTOB.

IMokasarenb SHOOTENMHA-1 Takke IOCTOBEPHO KOPPEIHUpPOBAl C
pe3ysibTaTaMi Harpy304HBIX TECTOB: BBISBJICHA OTPHLATEIbHAS CBS3b
CpeIHEH CHIbI ¢ AUCTAaHIMeN 6-MUHYyTHOM Xx01608! (I = -0,46; p<0,01)
u ¢ VOspeak (r = -0,43; p<0,05). [Tomy4ueHHbIe AaHHBIC YKa3bIBAIOT Ha
TO, YTO YCHJCHHE BAa30KOHCTPHKTOPHOW aKTUBHOCTH OHJIOTENUS
COIPOBOXIAIOCH yXyALICHHEM (HU3MIECKOI paboTOCIIOCOOHOCTH.

ITpu ananm3e mokasaresneld MUKPOLMPKYISLUH yCTaHOBJICHO, YTO
TIMI frame count umen OTpUIATENBHYIO KOPPEISLHIO C IUCTAHIMEH
6MWT (r = -0,55; p<0,01) u ¢ VOzpeak (r = -0,48; p<0,01). NnbiMu
cioBaMH, 4eM Ooliee BBIPaKCHHBIM OBUIO 3aMeJICHHE KOPOHAPHOTO
KpPOBOTOKA, TEM HW)KEC OKa3blBaJlaCh TOJEPAHTHOCTh K (H3MYECKOMH
Harpyske. 9T0 MOATBEPKIACT 3HAYUMYIO POJIb MHUKPOLIUPKYJISATOPHBIX
HapyuieHuit B GpopMupoBaHun (yHKIMOHAJIBHOH HETOCTAaTOYHOCTH Y
JTAHHOW KaTeropuy MarnueHTOB.
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Ta6mua 4. KoppeasinMoHHble CBS3H MeXKIYy MOKA3aTeIsIMH JHAOTEIHAIbHON (PyHKIUN, MUKPOUMPKYJISIMA U TOJIEPAHTHOCTH K

¢u3nyecKoi Harpy3Ke

MNokasaTtenu r P

ADMA — 6MWT -0,52 <0,01
ADMA - VO,peak -0,49 <0,01
SHpoTennH-1— 6MWT -0,46 <0,01
JHpoTennH-1—VO,peak -0,43 <0,05
TIMI frame count — 6MWT -0,55 <0,01
TIMI frame count — VO,peak -0,48 <0,01
ADMA —TIMI frame count 0,44 <0,01
3upotenunn-1 — TIMI frame count 0,41 <0,05
®B /1)K — ADMA -0,36 <0,05
®B /K — TIMI frame count -0,39 <0,05

Kpome TOro, BbisBIEHA MONOKHUTEIbHAS KOPPEIALMOHHAS CBA3b
Mmexay ypoaeM ADMA u TIMI frame count (r = 0,44; p<0,01), uro
YKa3blBaET HA CONPSDKEHHOCTh JHIOTENHANbHOM MUCQYHKUMH ©
HApyLICHUS ~ KOPOHAPHOM  MHKDOLMPKYISIMH.  AHAJIOrU4HAst
HOJIOKUTEIbHAS CBSI3b YCTAHOBICHA MEXJIY YPOBHEM SHIOTENMHA-1 U
TIMI frame count (r = 0,41; p<0,05). Ot pe3ynbTaTsl MO3BOJSIIOT
paccMaTpuBaTh SHAOTEIUAIBHYIO JUCHYHKIMIO KAK OJUH U3 BELYIIUX

MaTO(DU3HOTIOTHYECKHX  MEXaHU3MOB
KPOBOTOKA.

Taroke ObUTa BBUIBIICHA OTPULATENBHAS KOPPEISUUS MEKIY
nokasareneM (Gppakiuu BEIOpoca IeBOTO xKemyaodka u yposuem ADMA
(r =-0,36; p<0,05), a taxxe Mexay Gpakueii Beiopoca u TIMI frame
count (r =-0,39; p<0,05), uT0 CBHAETEIBLCTBYET O BIUSHUU COCY/HUCTO-
MUKPOLUPKYISITOPHBIX HAPYIICHH HE TOJBKO HA MEPEHOCHMOCTH
Harpy3Kku, HO U Ha I100abHOe HyHKIHOHAIEHOE COCTOSHIE MHOKapa.

3aMCUICHHOTO  KOPOHApPHOI0

KOPPENALUMOHHAA CXEMA B3AMMOCBA3EA MEXXAY NOKA3ATENAMM

Y NAUMEHTOB C CHHAPOMOM 3aMEeANeHHOIr0 KOPOHAPHOro KposorToka (n = 78)

Yucna ma crpenxax — xo3@Puument xoppenswm Mupcona (r) n yposess 3navmmocTs (p)

r=041 r=044
p<0,05 p<00
o N
Iuporennn-1  TIMI frame count
_ (ot/mm) (ea)
BAIOKOHCTPICTOPMMR NOSAIATEM JINCANCHIE
PonTHA E _0.572- !i _-0'49 ROPOSALO 0 KPOBOTInd
p <0,01 p <001 r=041
p<0,05
r=-0,46 r=-0,43 r=-0,48
<0,01 <0,05 001 r=-9,39
P P p< p<0,05
v 4[
BMWT O .
(ancramumn, m) r=0,71_ 4 VO2peak r=0,58 Dpaxums subpoca
- (n/xr/smm) PEBOro xenyaouxa (%)
TOMDANTROCTS p < 0,001 b apcten p < 0,001 || ———
Eomaracod "'E’:" PAGOTOCNCOGMXTY b
S, v
~~._ r=-036 r=-0,39 pue””
p<0,05 p<005 ~
O6o3mavennn:

Gy OTPHUATESMHAR KOPDEARUMA (W20 BUIE NOKAIATEAL CAOEA,

TEM MIUXE DOKAIATEMS CNPasA)

—

TEM BbIme NOXA3ATE S CNPaABa)

Lo

o 1] = 0,50 ~ cunpsan canas
o 0,40 % |r| < 0,50 ~ ywopessan casmn

|r] < 0,40 ~ cnaban casos

(wes Bawe NOKA3aTEM CReBa,

@ » <001 - sucoxonocrosepro
@ p <005 - pocrosepwo
@ 20,05 - wegocrosepno

PucyHok 1. KoppensunoHHbIe CBSI3M MEXIy ITOKA3aTeIsIMU SHAOTEINANBHOW (DYHKIMH, MUKPOLMPKYIISALMHN U TOIEPAHTHOCTH K (HU3MUECKOit

Harpyske

Taxum 06pa3zoM, MPOBEICHHBIN KOPPEISIHOHHBINA aHAIH3 MTOKA3al,
YTO YXYIUICHHE OHAOTCIMAIbHOH (GYHKIMH TECHO CBS3aHO C
3aMeVICHHEM KOPOHAPHOTO KPOBOTOKA ¥ CHIDKEHUEM TOJICPAHTHOCTH K
¢usndeckoit Harpyske. Hambonee cHIbHBIE B3aHMOCBS3H OBLTH
nonyuensl Mexkay TIMI frame count u Tectom 6-MUHYTHOM XOBOBI, a
take Mexay ADMA u (yHKIMOHANBHBIMH TIOKa3aTeIsIMH, YTO

66

MOTYCPKUBACT KIMHMYECKYI0 3HAYUMOCTh OTHX MapaMeTpoOB Kak
MOTCHLMAIBHBIX MapKepoB cTpaTM(HKald pHCKa M  KOHTPOJS
addexruBHOCTH peabunuranuy. [TomyueHHbIe KOPPESLHOHHbIC CBSI3U
MOATBEP)KAAIOT, YTO CHIDKEHHE TOJIEPAHTHOCTH K (QU3MYECKOM HAarpy3Ke
y TAIMEHTOB C CHHIPOMOM 3aMEIJICHHOTO KOPOHAPHOrO KPOBOTOKA
00yCIIOBIEHO HE TONBKO CYOBEKTUBHOH CHMIITOMAaTHKOW, HO U
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00BEKTUBHBIMU MAaTO()HU3NONIOIMIECKIMU MEXaHW3MaMH. BrlsBieHHas
B3aMMOCBA3b MEXIy MoBbImeHneM ypoBHa ADMA, sHporenuHa-1,
yeenuuenueM TIMI frame count u yxymmenuem pesysisraros 6MWT u
VO:peak CcBUIETENBCTBYET O BEAyLIeH pPOJM  DHAOTEIHAIBHON
TUCHYHKIMM U MUKPOLUPKYISITOPHOH  HEJOCTaTOYHOCTH B
(hopmupoBaHKN (PYHKIMOHATBHBIX OTPAaHUYCHHH.

O6cyxnenue. IlomydeHHBIe B HACTOALIEM  HCCIICIOBAHHU
pe3yabTaThl  MOATBEPXKAAIOT ~ BAKHYIO pONb  SHIOTEIHAIBHOU
TUCHYHKIMM WM MHKPOLHUPKYISTOPHBIX HApyIICHHH B IIaTOTeHe3e
CHI)KCHHUS TOJICPAaHTHOCTH K (hU3MYECKOH Harpyske y MalleHTOB C
CHHIPOMOM 3aMEIEHHOTO KOPOHApHOTO KPOBOTOKA HMPH MHTAKTHBIX
KOpPOHapHBIX apTepusix. HecMoOTps Ha OTCYyTCTBHE TeMOAMHAMHYECKU
3HAQYUMBIX CTEHO30B, y IAHHOW KAaT€ropuu OOJIBHBIX BBISBIISIOTCS
BBIPQXCHHBIC (DYHKIMOHAJBHBIC HApYLIEHHs KOPOHApHOI mepdysu,
00yCIIOBIICHHBIC TPEUMYLIECTBCHHO AUCQYHKLMEH OHIOTENUS U
CHIDKEHHEM KOPOHAPHOTO MUKPOLMPKYIISITOPHOTO Pe3epBa.

B xone wumccrenoBaHms yCTAHOBIECHO, YTO TAIMEHTHI C Ooree
BBICOKMMH YPOBHSAMH MAapKEepOB JHIOTEIHAIBHOW IHUChYHKINN
(ADMA, sHioTenuH-1) uMenu A0CTOBEPHO Goliee HU3KHE TOKa3aTein
TOJIEPAHTHOCTH K (PM3MIECKOH HArpys3Ke, 4To MPOSBISUIOCH CHIKEHHEM
JIUCTAaHLIUMK 6-MHHYTHO#H X0Ib0bI 1 okasareins VOzpeak. BoispieHHbIe
OTpHLATEIbHBIC KOPPEISIIUOHHBIE CBSI3U cpenneit cuibl mexay ADMA
u 6MWT (r =-0,52), a taxxxe mesxy TIMI frame count u 6MWT (r = -
0,55) ykasplBalOT Ha TPSAMYIO 3aBUCUMOCTh (PYHKIIMOHAIBHOTO
COCTOSIHUSI ~ TAIIMEHTOB  OT  BBIPAXKEHHOCTH  COCYAUCTBIX U
MHUKPOIUPKY/SITOPHBIX HAPYIICHUH. OTH [JaHHBIE COIIACYIOTCS C
COBPEMEHHBIMH TIPEACTABICHUSIMH O TOM, YTO OSHAOTEIHAIbHAS
TUCHYHKIMS SIBISIETCST KITIOYEBBIM 3B€HOM B Pa3BUTHH HIIEMHUH
MHOKap/ia PU OTCYTCTBHU OOCTPYKTUBHOTO MOPKEHHS KOPOHAPHBIX
aprepuil.

Oco60ro BHUMaHUS 3aCITy’)KUBAET YCTAaHOBICHHAS MOJIOXKUTEIbHAS
koppesinust Mesky ypoBuem ADMA u niokasaresiem TIMI frame count
(r = 044), d9ro CBHUIETENBCTBYET O TECHOM B3aUMOCBS3U
SHAOTEIHAIBHON TUCHYHKIMU U 3aMEIICHHS KOPOHAPHOTO KPOBOTOKA.
OT0 NOATBEPXKIACT KOHLEMIMIO, COIIACHO KOTOPOH HapyIIeHHe
CHHTE3a OKCHJAa a30Ta U mpeobrajaHue Ba30KOHCTPHKTOPHBIX
(hakTOpPOB MPHUBOIT K YXYAIICHHUIO MHUKPOLMPKYISIUN U CHIDKCHHIO
KOPOHApHOTO  pe3epBa.  Pe3ymbraTel ~ HCCIENOBAHUS  TaKXKe
MPOJEMOHCTPHUPOBAIM, YTO  MEPCOHANIM3HPOBAHHAS  MPOrpamMma
MEIULUHCKON peabwinTaIyy, OCHOBAaHHAs HA YydeTe IoKa3aTenei
SHIOTENUANTBHON (DYHKIIMU U MUKPOLUPKYIISIIH, CIIOCOOCTBYET Oonee
BBIPQKCHHOMY YJIyUILECHHIO TOJIEPAHTHOCTH K (PU3HIECKON HATrpy3Ke MO
CPaBHEHHIO CO CTAHAAPTHBIM IOIX00M. B 0CHOBHOI rpymme oTMeueHO

JocToBepHOE yBenuueHue auctanimu 6MWT u VOqpeak, a Tarke
cumxkenne yposaein ADMA, suporenuna-1 u nokasarenst TIMI frame
count, 4To ykasbIBaeT Ha YaCTHYHYIO 0OPaTHMOCTH (pyHKIMOHAIBHBIX
COCYIMCTBIX HAapyLICHUH MO BIMSHUEM ILICJICHANPABICHHO TepanuH.
BaXHO OTMETHTb, 4YTO BBISBICHHBIC KOPPEISLMOHHBIC —CBS3H
MO3BOJISIFOT PacCMaTpPHUBAaTh IOKA3aTENIH SHIOTCIHAILHON (QYHKIMH U
MHKPOLUPKYJIALMY HE TOJBKO KAaK JMArHOCTHYECKUE MapKepbl, HO H

KaK  [OTCHLHMAIBHBIC  KPUTEPUHM  CTpaTHQUKALMM  pHUCKA U
WHIUBHAyaNn3alMyd  peabunuranuoHHBIX nporpamm. HawmbGomee
3HAYUMBIMH MPEUKTOPaMHU CHIDKEHHUS ¢busmIecKoit

paboToCrocoOHOCTH B JaHHOM HccienoBanun BeicTymin TIMI frame
count u ypoeub ADMA, 4T0 OTKpBIBaET MEPCIIEKTUBHI T Pa3paboTKu
KIIMHUKO-OPUCHTHPOBAHHBIX ~aJTOPUTMOB BEACHMS IAI[EHTOB C
CHHIPOMOM 3aMEATIEHHOTO KOPOHAPHOTO KPOBOTOKA.

Takum 06pa3oM, MOTyYeHHbIE JaHHBIE PACIIHUPSIOT MPEICTaBICHHS
o MaTo(hU3HOTOTHIECKHUX MeXaHH3Max (bopmupoBaHus
(yHKIMOHATIBPHON HEJJOCTAaTOYHOCTH Y JAHHOH KaTeropuy MalueHTOB U
MOAYEPKUBAIOT HEOOXOAUMOCTH KOMIUIEKCHOTO TTOX0/a K UX BEACHUIO
c 00s13aTeTBHBIM y4eToM COCTOSIHUSI SHIOTENHNS u
MHKPOIUPKYISITOPHOTO pycCIa.

BoIBoABI. Y ManUeHToB ¢ CHHAPOMOM 3aMEIJIEHHOTO KOPOHAPHOTO
KpPOBOTOKA IIPHM HMHTAKTHBIX KOPOHAPHBIX AaPTEPHUSX BBISABIACTCS
JIOCTOBEPHOE CHIDKCHHE TOJNECPAHTHOCTH K (DM3MYECKOH Harpyske,
ACCOLIMUPOBAHHOE C BHIPAKECHHOCTBIO H/IOTEINATEHON TUCOYHKINN U
MHUKPOIMPKY/SITOPHBIX ~ HApPYIICHWH. YCTaHOBIEHBI JIOCTOBEPHBIE
KOPPEISIIMOHHBIE CBSI3M  MEXAy MOKa3aTelsIMH  SHIOTENNAIbHON
¢yukumn  (ADMA,  sHpotenus-1), mapameTrpaMd  KOPOHApHOTO
kposotoka (TIMI frame count) u QyHKIHOHAIBHBIMU TIOKA3aTEIAMU
(6MWT, VO:peak), uTO NOATBEPXkIACT MX HATOICHETUYECKYIO
B3auMocBs3b.Hanbonee 3HaunMbIMM (DAKTOpAaMH, BIUSAIONMMH Ha
CHIDKEHHE (DU3UYECKON PabOTOCTIOCOOHOCTH, SIBISIOTCS IOBBHIIICHUE
yposas ADMA u ysemmuenue TIMI frame count, uto mossonser
paccMaTpuBaTh HMX B KaueCTBE IIPOTHOCTHUECKHX  MAapKEpOB.
[lepconanmupoBanHas MporpaMma MEIWIUHCKOW peaOHInuTaLHH,
OCHOBaHHAs ~ Ha  OLCHKE  OHIOTENUATBHOW  (QyHKUMH U
MUKPOIUPKYISIIUY, O0eclednBaeT IOCTOBEPHO Oojee BBIPHKECHHOE
YIIy4IICHHE TOIEPAHTHOCTH K (PU3MYECKOIl Harpy3Ke M0 CPAaBHEHHIO CO
cTaHmapTHoil Tepamueil. llomydeHHble pe3ynsraTbl 0OOCHOBBIBAIOT
HEOOXOAMMOCTh BHEJIPCHHUS HHIIBHIYaTH3UPOBAHHBIX
peadMIMTAIMOHHBIX MOAXOJOB C YYETOM MaTo(hH3HOIOTHUECKUX
MEXaHH3MOB  3a00J€BaHMS, YTO  CHOCOOCTBYeT  IOBBIIMICHUIO
3¢ )EeKTUBHOCTH JICUCHUS U YITyUIICHUIO KaIeCTBA KU3HU MAIICHTOB.
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AHHOTAIUSA
CaxapHblil 1raber 2 TUIA SBISETCS BOKHEUIINM (HaKTOPOM PHCKA CEPIEYHO-COCYAUCTHIX OCIOKHEHHMH, BKIIIOYas pa3BUTHE IHabeTHICCKON
kapzauomuonarud. OHUM M3 PAaHHHX MPOSBICHUH MOPHKCHUS MHOKapaa SBISCTCS TUACTONMYECKas TUCQYHKIMS JIEBOTO JKENylouKa, KOTopas
MOXKET IPOrPEeCCHPOBaTh JI0 CEPACUHON HEROCTaTOYHOCTHU. Llep MccliejoBaHNsl — OLCHUTD BIUSHHME CTETICHH IIMKEMHYECKOrO KOHTPOJS Ha
JTUACTONIMYECKYI0 (YHKIMIO ¥ CTPYKTYpPHBIC M3MEHCHHS JICBOTO JKENIYJOYKa y MALMEHTOB C CAaXapHBIM AWa0ETOM 2 THMa C Yy4eTOM HaJIW4Yus
apTepHaIbHON THHepTeH3uu. B mccnenoBaHue BKIIOYEHBI 66 MAMEHTOB, CPEJHUI BO3pacT KOTOphIX cocTaBmi 46,3 + 8,4 roma. Onenka
[IIMKEMHYECKOTO KOHTPOJISL MpoBoaMiack 1o ypoHio HDAILC, crpykTypHO-(YHKIMOHAILHOE COCTOSIHHE MHOKapia — C HCHOJIb30BaHHEM
sxoKapauorpadun. Yeranoeieno, uto npu HbALlc >7,5% wgactora mmactonmueckoit mucdyHkimu goctoBepHo Beime (58,3% mporus 27,8%;
p<0,05), a uHAEKC MAacChl MHOKap/a JIEBOTO XKENyAOYKa YBEIHUCH. ApTepuabHas TUIICPTEH3Ms YCHINBACT BBIPAKEHHOCTh PEMOCTUPOBAHHUS
Mmuokapza. [TomyueHHbIe JaHHBIC HOATBEPXKIAIOT, YTO HEJOCTATOYHBIN IIMKEMHUYECKHil KOHTPOJIb SIBISCTCS HE3aBUCHUMBIM (HakTOpOM pHCKa
CTPYKTYPHO-(YHKIMOHAIBHBIX M3MEHEHHUH cep/iua U TpeOyeT paHHeil KOppeKLUU it TPO(UIAKTHKH CEPACUHO-COCYTUCTHIX OCIOKHCHUH.
KJIOUYEBBIE CJIOBA: caxapubiii quaber 2 tuna, HbALC, nuacromudeckas TUCQYHKIHUS, PEMOJCIMPOBAHHE JIEBOTO JKEIYIOUKa,
apTepuanbHas THIEePTCH3US
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IMPACT OF GLYCEMIC CONTROL ON DIASTOLIC FUNCTION AND LEFT VENTRICULAR REMODELING IN PATIENTS
WITH TYPE 2 DIABETES MELLITUS CONSIDERING ARTERIAL HYPERTENSION
ABSTRACT
Type 2 diabetes mellitus is a major contributor to cardiovascular morbidity, including the development of diabetic cardiomyopathy. One of the
earliest manifestations of myocardial damage is left ventricular diastolic dysfunction, which may progress to heart failure even in the absence of
ischemic heart disease. The aim of this study was to evaluate the impact of glycemic control on diastolic function and structural changes of the left
ventricle in patients with type 2 diabetes mellitus, taking into account arterial hypertension. A total of 66 patients (mean age 46.3 + 8.4 years) were
included. Glycemic control was assessed using HbAlc levels, while cardiac structure and function were evaluated by echocardiography. Patients
with HbAlc >7.5% demonstrated a significantly higher prevalence of diastolic dysfunction (58.3% vs 27.8%; p<0.05) and increased left ventricular
mass index. Arterial hypertension further aggravated myocardial remodeling. The findings indicate that poor glycemic control is an independent
risk factor for structural and functional cardiac alterations, emphasizing the importance of maintaining target HbA1c levels to prevent cardiovascular
complications.
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2-TOIFA QANDLI DIABET BILAN KASALLANGAN BEMORLARDA GLIKEMIK NAZORAT DARAJASINING CHAP
QORINCHA DIASTOLIK FUNKTSIYASI VAREMODELLASHUVIGATA'SIRI ARTERIAL GIPERTENZIYAHISOBGA OLINGAN
HOLDA

ANNOTATSIYA

2-toifa gandli diabet yurak-gon tomir kasalliklarining muhim xavf omillaridan biri bo‘lib, diabetik kardiomiopatiya rivojlanishiga olib keladi.
Miokard zararlanishining dastlabki belgilaridan biri chap gorincha diastolik disfunktsiyasi hisoblanadi, bu esa yurak yetishmovchiligiga olib kelishi
mumkin. Tadgiqot magsadi — glikemik nazorat darajasining chap qgorincha diastolik funktsiyasi va strukturaviy o‘zgarishlariga ta’sirini, arterial
gipertenziya mavjudligini hisobga olgan holda baholash. Tadgigotga o‘rtacha yoshi 46,3 + 8,4 yil bo‘lgan 66 bemor kiritildi. Glikemik nazorat
HbAZ1c orgali baholandi, yurakning strukturaviy va funktsional holati esa ehokardiografiya yordamida o‘rganildi. HbA1c >7,5% bo‘lgan bemorlarda
diastolik disfunktsiya sezilarli darajada yugori (58,3% ga nishatan 27,8%; p<0,05) va chap gorincha massasi indeksi oshganligi aniglandi. Arterial
gipertenziya miokard remodellashuvini yanada kuchaytiradi. Natijalar shuni ko‘rsatadiki, glikemik nazoratning yetarli emasligi yurakdagi
strukturaviy va funktsional o‘zgarishlarning mustagil xavf omili hisoblanadi.

KALIT SO‘ZLAR:2-toifa gandli diabet, HbAlc, diastolik disfunktsiya, chap gorincha remodellashuvi, arterial gipertenziya

AxtyanpHOCTE: CaxapHplii quaber 2 THIA SBIAETCS OTHOW M3
BEYIINUX MPHIUH CEPJIEIHO-COCYANUCTHIX 3a00JIEBaHUI BO BCEM MHpE.
OpHEM U3 paHHHUX TPOSBICHHH IHabeTH4ecKoil KapAMOMHONATHU
SIBJISICTCS. HApYLICHHE AUACTONNYECKOH (DYHKIMHU JIEBOTO HKEIyH04Ka,
YTO MOXET MPOTPECCUPOBATH K CEPACUHOM HEAOCTATOYHOCTH JIaXe IpU
OTCYTCTBUHM  HWIIEMHYECKOW Oomesnum cepama. Hemocrtartounsrit
KOHTpOJIb rrkeMun (HDALC BbIle HENEBbIX 3HAYCHUIA) CIIOCOOCTBYET
METAa0OMMYECKUM HAPYHICHUSIM B KapJHOMHOIMTAX, HAKOIUICHUIO
TOKCHYHBIX METa0ONINTOB M TOBBIIICHHIO PHCKA CTPYKTYPHBIX
W3MEHEHMH  MHOKapha.  ApTepuaibHash — THUIEPTEH3US,  4YacTo
comyTcTBylomast y manueHtoB ¢ CJ/12, MONONHUTENBHO YCHIMBAaET
TeMOANHAMHYECKYI0 HAarpy3Ky, YCKOPSII PEMOASIMPOBAHUE JIEBOTO
XKeTyHouka. B cBS3U ¢ 3TUM aKTyallbHOCTb HCCIEA0BAaHHS 00yCIOBICHA
HEOOXOZMMOCTBIO OLEHKM BIVSIHUSL CTEHEHH IIIUKEMHYECKOTO
KOHTPOJI Ha IMACTOIMYECKYI0 GyHKIMIO 1 peMonenuposanue JOK, uro
TI03BOJIT CBOEBPEMEHHO BBISBIISATH IPYIIIBI PUCKA U ONTUMH3HPOBATh
CTPAaTeTHI0 TMPOPHIAKTUKY CEPICYHO-COCYIAUCTBIX OCJIOXKHEHUH Yy
MAIMEHTOB C CaXapHBIM TUa0eTOM 2 THIIA.

ILEJIb UCCIIEJOBAHMA

ONeHUTh BIWSIHUE CTENCHH DIIMKEMHYECKOro KOHTPONS Ha
pa3BUTHE JUACTOIMYECKOH MUCHYHKIMH M CTPYKTypHbIC W3MCHEHHS
JIEBOTO >KENyJOuKa y TAI[EHTOB C CaxapHBIM JIuabeToM 2 THma c
Y4€TOM HAJIN4UsI apTepUaTbHON TUIIEPTEH3UH.

MATEPHAJIbI U METOJBI

B wuccnenoBanue ObUTM BKIIOUEHBI 66 MAIIEHTOB C CaXapHBIM
nuabeTom 2 TUra B Bozpacte ot 26 10 66 ner (cpenHuii Bo3pact 46,3 +
8,4 roma). AprepuanbHas rumnepreHsus BbiiBIeHA y 37 (56,1%)
MAIMEHTOB, U3 KOTOPHIX Y 16 muarnoctuposana | cremnens, ay 21 — I
CTETICHB.

JlntensHOCTE 3a00neBaHus MeHee 5 sieT otMedanach y 33 (50,0%)
ManueHTos, oT 5 po 10 ner — y 14 (21,2%), 6onee 10 mer — y 1
nanuenta. B 14 (21,2%) cnywasix amaGer ObIT JHMAarHOCTHPOBAH
BIICPBBIC.

OreHka yIieBOJHOro oOMeHa mpoBoamiack 1o yposuio HbALC.
3HaueHust <6,5% COOTBETCTBOBAJM aI€KBaTHOMY KOHTPOIIO, >7,5% —

JIEKOMIIeHCaIK. B nccienoBanmne ObLIH BKIIOYEHB 66 MALMEHTOB C
caxapHeM auabeToM 2 Thma B Bo3pacTe oT 26 1o 66 ner (cpenHuit
Bo3pact 46,3 + 8,4 roma). AprepuanbHas TUIIEPTCH3MS BBIsBICHA Yy 37
(56,1%) mnanmentoB: | cremenr — y 16, |l cremens — y 21.
JlnurensHOCTH 3a60neBanust: Menee 5 et —y 33 (50,0%), 5-10 et —
y 14 (21,2%), 6onee 10 ner — y 1; BuepBsIe BbIsABICH Auaber — y 14
(21,2%). Ouenxka yrneBoxsoro oomena mo HbAlc:HbAlLc <6,5% — 36
(54,5%) mnammentoB (amexBarHelii Koutpons) HbAlc >7,5% — 30
(45,5%) MalUEHTOB (lexoMIIeHCAIHS). Kapnuonoruaeckoe
obcnenoBanune: Onexrpokapmuorpadus (OKI): Hapymenuss purma
BeIsSIBIEHBI y 12 mammentoB (18,2%), B ToM umcie mpeacepaHas
9KCTPACUCTONMS — y 7, KEIy[O4YKOBasi HKCTPACUCTOIMS — y 5;
[pu3Haku runepTpoduu JIEBOro Kemymaodka oTMedeHsl y 15 (22,7%)
MALKEHTOB, U3 KOTOPbIX 10 MMENMH COITCTBYIOLIYIO THIICPTEH3HIO;
TpancropakansHast dxokapauorpadus (TTE): MHgekc mMacchl JIeBOTO
xenynouka (LVMIi) y manmenTtos ¢ HopmasibaeiM HDALC cocrasui 96,3
+ 12,1 t/M?, y nanmentoB ¢ HbAlc >7,5% — 112,5 + 14,8 r/m?
(p=0,006); OtHOCHTenbHas TommuHa crenkd JOK: 0,43 + 0,05 mpu
nopmansiom HbALc, 0,49 + 0,06 mpu nexomnencanuu (p=0,009);
Jomnmep-axokapanorpadust (auactonuueckas Gpyukuus): IVRT: 82,7 +
10,3 mc npu Hopmansrom HbALc, 98,4 + 12,6 mc mpu HbAlc >7,5%
(p=0,004); Coornomenue E/A: 1,05 + 0,18 npu Hopmansaom HbALc,
0,78 + 0,12 mpu mexomnercanuu (p=0,002); Bpems nuacronndgeckoro
nanonuenust (DT): 198,2 +21,3 mc y marmentos ¢ HbALc <6,5%, 224,6
+ 25,8 mc y marmentos ¢ HbAlc >7,5% (p=0,005); S/D coorHolieHue
mmensmocsk ¢ 1,02 + 0,13 go 0,84 £ 0,11 mpu nexoMmeHcalyy.
Crarucrudeckast 00paboTka JaHHBIX BBIONHSIIACH C HCHOIB30BAHAEM
CTaHIAPTHBIX METOZOB BapHALMOHHOM cTarHCTUKK. KommdyecTBeHHbIE
naHHele npescTaBneHsl B Bune M * SD. Jlns cpaBHeHus Tpynmn
npumensuti  t-kputepuit  CTpiomeHTa ©  Y2-KpUTepHid. Pasmiruns
CUHTAINCH CTATUCTUYECKH 3HaYnMbIMu ripu P<0,05.

Tabnuma 1

Juacronuyeckass GYHKIMS M CTPYKTypHble mokasarenu JDK y
nanueHToB ¢ C/I2 B 3aBUCHMOCTH OT HAJIMYMS TUIICPTCH3UH U YPOBHS
HbAlc

Tabauna 1
Juacronnyeckas GyHKIwMs U cTpyKTypHbIe mokazaresu JOK y maipenTos ¢ C/12 B 3aBHCMMOCTH OT HaJIM4Hsl TUniepreHsud U yposust HbAlc
[oxa3zarean Be3 C runeprensueii | p HbAlc <6,5% | HbAlc >75% | p
THNEPTeH3UH (n=37) (n=36) (n=30)
(n=29)
Jlmactomreckas | 24,1 514 0,013 218 58,3 0,008
nucyHKIms, %
IVRT, mc 82,7+10,3 95,6 +11,8 0,005 82,7 = 984 + 0,004
10,3 12,6
E/A 1,03+0,17 0,81+0,14 0,006 1,05 + 0,78 = 0,002
0,18 0,12
Wunexc wMaccsl | JBK1+11,5 110,2 £ 13,9 0,007 96,3 =+ 1125 + 0,006
r/m? 12,1 14,8

70



JVPHATI KAPVIOPECTIVIPATOPHbIX IACC/IE[IOBAHIAV | JOURNAL OF CARDIORESPIRATORY RESEARCH

No2/1 | 2026

OtHOCUTEBbHAS 0,42 + 0,05 0,50 + 0,06 0,43 + 0,49 +
TOJILHAHA CTEHKU 0,008 0,05 0,06 0.009
[Ipumeuanne: IVRT — BpeMsi H30BOMIOMHUYECKOTO pacciaOlieHus;  MAlMEHTOB €  caXapHelM  auaberom 2  Ttuma.  Hapymenws
E/A° — cooTHOIICHME paHHET0 W TIO3AHEr0 [AMACTONHYECKOTO0  JUACTONMYECKOM (DYHKUHMH, BBISBICHHBIE Y 3HAYMTENBHOM YaCTH
HarnonHenust; JOK — neBb1i xemynodex. MAlMeHTOB, MOTYT  paccMarTpuBaThcs KAk  paHHMN — Mapkep
PE3VJIbTATBI nuabeTHYecKol  KapIMOMHONATHH, TPEIIICCTBYIOMNA  Pa3BUTHIO
Juacronmyeckass OUCYHKIUS Yy MALMEHTOB Oe3 apTepHalbHON  KIMHUYECKU BBIPAKEHHON cepredyHoin HE0CTaTOUHOCTH.
THIICPTEH3UU BBIsABICHA B 24,1% ciydyaeB, TOrJa Kak y ManueHToB ¢ MeTtabonmmueckne  MEXaHH3MBI:  XPOHHYECKash  THHEPIIIHKEMUs
runeprensueii — B 51,4% ciydaeB (¥%=6,12; p=0,013). IlpusHaku  TPHUBOAUT K  H3MCHEHHSIM  DHEPreTMYeckoro  obOMeHa B

peMOJENMpPOBaHKs JICBOTO JKemyfgouka HaOmiomamucs y 34,5%
MalueHToB 0e3 rumepreHsuu u 'y 62,2% mnpu ee Hanmumuuu (x>=5,48;
p=0,019).

V mammentoB ¢ HbAlc >7,5% pmactonmdeckas IuCGhyHKIHS
JIMarHOCTHpOBanack 3HaunuTenbHO dame (58,3% mporus 27,8% mpu
HbAlc <6,5%; p=0,008). Cpenrnii nokaszarens IVRT Obut yBenmaeH
(98,4 £ 12,6 mc mporus 82,7 + 10,3 mc; p=0,004), a coorHomenue E/A
camwkeno (0,78 £ 0,12 mporus 1,05 £ 0,18; p=0,002). Mugexc macce
MHOKap/ia JICBOTO JKEJIy/I0uKa y MAHEHTOB C IUIOXUM ITIMKEMHYECKUM
kouTposiem Obut Bhimie (112,5 + 14,8 r/m? nporus 96,3 £ 12,1 r/m?
p=0,006). OtHocurenbHblii puck (RR) pasButus auacTonmmueckoi
muchyrkimn mpu HbALc >7,5% cocrasun 2,1 (95% U: 1,3-3,4).

Yacrora Heijponatuu Tarke Oblia BBIMIE NMPH JICKOMICHCAIUH
mmabera (47,2% mpotuB  22,2%; p=0,021). Jlmactonmmueckas
nmucynkmms (1) v ctpykTypHBIe H3MEeHEHUs IeBoro xemynouka (JDK)
ObUIM IPOAHAIM3UPOBAHBI C YYETOM HAJIMYUS ~ apTepUaIbHON
THIEPTEH3UH M YPOBHS TiiMKeMudeckoro koutpos (HbALC). Biussue
aprepuanbHOil rumepreHsun: Jluactonmdeckas —IUCHYHKIUS Y
MAIMEeHTOB 0e3 THIEePTeH3KH BhIsBIeHA B 24,1% ciydaeB, Torna Kak y
MAIMEeHTOB ¢ runeprensueit — B 51,4% ciuyqaes (?=6,12; p=0,013).
[Mpusnaku pemonemuposanus JDK nabmomanucs y 34,5% mnaruenToB
6e3 rumepremsun Uy 62,2% mpu ee mammann (}2=5,48; p=0,019).
Bimstaue crenenu rukemuaeckoro kourposst (HbALC): V narnmenros
¢ HbAlc >7,5% nmuactonudeckass MUCHYHKUUS IHATHOCTHPOBATIACH
3HaunTensHO Hame — 58,3% mporus 27,8% y maumentoB ¢ HbAlc
<6,5% (p=0,008). Cpenuuii nokazarens |VRT 6bu1 yBenmaen: 98,4 +
12,6 Mc mpu gexommeHcanud nporuB 82,7 + 10,3 mMc mpu neneBom
HbA1c (p=0,004). Coornomenue E/A causunocs ¢ 1,05+ 0,18 1o 0,78
+ 0,12 (p=0,002). Hupmekc maccel Muokapma JDK Obut Bbilie y
MAIMEHTOB C IUIOXUM TIUKEeMHUYecKuM KoHTpoiem: 112,5 + 14,8 r/m?
nporuB 96,3 £ 12,1 r/m?® (p=0,006). Ornocurenbubiii puck (RR)
passurust /1 mpu HbAlc >7,5% cocrasmn 2,1 (95% JW: 1,3-3,4).
Heiiponarus: Yactora Heliponaruu Takke Oblia BBILIE Y MAIIMEHTOB C
JexoMneHcarueit quabeta: 47,2% nporus 22,2% MpH IIeI€BOM yPOBHE
HbAlc (p=0,021). [demuenuuusupyromme (GOPMBI HEHpoOIaTHH
BCTPEYAITHCh MPEUMYIIecTBeHHO y marmentoB ¢ HbAlc >7,5%, daro
MOXXET [IONOJHHUTEIBHO BIMATH Ha (DYHKIHMOHAIBHOE COCTOSIHUE
cepaua. OxoKI" u qormmnep-nokazarenu: IVRT u DT O gocToBepHO
yBEJMYCHBI TpH JekomrieHcaimi. E/A u S/D cOOTHOIICHHUS! CHUKEHBI,
YTO YKa3bIBAaCT Ha BRIPAKCHHOE HAPYLICHUE ANACTONNYECKOM (QYHKLIMH.
IIpusnaku pemozpenupoBanus JDK BKIOYamM KOHLEHTPHYECKYIO
runeprpoduio y 18% manueHToB ¢ runepreHsueil U AeKoMIeHcanuen
nuabera.

OBCYXJIEHVE

ITony4eHHbIe pPe3yJbTaThl JEMOHCTPUPYIOT JOCTOBEPHYIO CBS3b
MEXIy YPOBHEM INIMKEMHYECKOr0 KOHTPOJIS U COCTOSIHMEM MHOKap/a.
Hapymiennst nuacTonnueckoil GpyHKIMM MOXHO paccMaTpHUBaTh Kak
paHHUI MapKep THaObeTHUECKON KapIHOMHUOTIATHH.

MeTtabonuueckue H3MEHEHHMS, XapakTepHble [UIsi CaXapHOTO
nuabera, MPUBOAAT K CHIDKCHHIO 3(D)EKTUBHOCTH SHEPreTHYECKOTO
obMeHa B KapauoMuonuTax. CMelieHue B CTOPOHY OKHCIICHHS )KUPHBIX
KUCJIOT COIPOBOXKIACTCS HAKOIUICHHEM TOKCHUYHBIX META0OJIUTOB M
YXyALICHAEM IPOLIECCOB paccaabieHnst MHOKap/a.

AprepuainbHas THICPTCH3Hs YCWIMBACT JaHHbIC HapyLICHHUS,
MOBBIILIAS HArpy3Ky Ha MHOKapl H CIocoOCTBYS (HOPMHPOBAHHIO
KOHIEHTPUYECKOH  TUIepTpoduu. ITonyuennsie pe3yabpTaThl
MOATBEP)KAAIOT, YTO YPOBECHb INIMKEMHYECKOrO KOHTPOJS SBISIETCS
KIIIOYEBBIM  (DaKTOpPOM, BIHUSIOIMM HA COCTOSHHE MHOKapaa y
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Kapauomuonurax. HaOmiomaeTcs CHIKEHHE CIIOCOOHOCTH KIIETOK
3¢ PEKTUBHO UCTIONB30BATh MITIOKO3Y C MapaUIebHBIM MTPeodiaiaHueM
OKHCJICHHSI JKUPHBIX KHCJIOT. JTO CONPOBOXKAACTCS HAKOILUICHHEM
TOKCHYHBIX METAa0ONUTOB, BKIIOYAS JIMIHMAHBIC TPOMEXKYTOUYHbBIE
NPOAYKTHI U aKTHBHbIE (HOPMBI KHCIOPO/A, YTO YXYIIIACT MPOLECCHI

paccnabnenus MHOKapAa. BCIencTBue  9TOr0  yBEJIMYHMBAIOTCS
nokaszarenu IVRT u DT, a coornomenune E/A u S/D cHmxkaercsi, 9410
MOATBEPKAAET HAJIMYME  JMACTONIMYECKOM mucyHKimu. Pomb
aprepuanbHOi  runeprensun:  COMyTCTBYIOIAs — apTepHAlbHAs

TUICPTEH3HsI YCHJINBACT TI'€MOJMHAMHYECKYI0 Harpy3Ky Ha JIEBBIH
JKeTyJo4eK. Y MalMeHTOB C TMIEPTEH3UEH 4acToTa JUACTOJIINYECKON
nmuchyskuu gocturana 51,4%, a npusnaku pemonenuposanus JOK —
62,2%, 4TO 3HAYUTENIBHO BBINIE, YEM Yy MAIMEHTOB 0€3 THIIePTCH3UH.
IToBbllICHKE TABICHUS M TOCTHArPY3KH CIIOCOOCTBYET (HOPMUPOBAHHIO
KOHLICHTPUYECKOH runeprpodun, yBenudeHuro nuaekca macesl JOK u
OTHOCHUTENIFHOM TOJNIIMHBI CTCHKH. [IaHHBIE CTPYKTypHBIE M3MEHEHUS
TECHO KOPPEJIHUPYIOT C YXYALICHHEM JAUACTONNYECKOH (YHKIMH,
ocobenno mpu pekomrencaimn uabera (HbAlc >7,5%). Buwmsue
[IMKEMHYECKOro  KoHtpoisi: Y  mamwentoB ¢ HbAlc >7,5%
quactonmdeckas nucdyHKuus Betpedanachk B 58,3% cmyuaes, IVRT
yBenuueH 10 98,4 + 12,6 mc, a E/A cumsmiocs 10 0,78 + 0,12, uro
CBUJICTEICTBYET O  BBIPAKEHHOM  3aMEUICHHH  PacclabIeHust
muokapna. Cpexgnauit uanexc maccesl JOK B atoit rpymme cocrasmn 112,5
+ 14,8 1/M?, 4TO 3HAYUTENFHO BBIIIE MMOKA3aTeNied y MAIMEHTOB C
nenessiM ypoBaeM HbALC (96,3 + 12,1 r/m?). OTHOCHTENBHBINA PUCK
Pa3BUTHUSL TUACTONMYECKONW NUCHYHKIUH MPH IJIOXOM TTIMKEMHYECKOM

koHTpone coctraBmn 2,1  (95% JU: 1,3-3,4), mnomuepkuBas
KIMHAYECKYIO 3HAYUMOCTh mojzepkannss HDALC B mpemenax HOpMBL
Cem3p ¢  Helipomaruei:  Yacrora  Helpomaruu, OCOOEHHO

JIEMHUCITUHU3UPYIONMX (GopM, Tarke Oblia BhIIE y TMAIMEHTOB C
nekomrieHcanmedt muabera (47,2% mporuB  22,2%; p=0,021).
Hapyiienne MHHEpBaIlMH MUOKapa MOXKET JONOJIHUTENILHO yCUINBATD
JIMACTONIMYECKYI0  AMCOYHKIMIO, CO37aBas  3aMKHYTBIH  Kpyr
MeTabONMMYECKNX M HEUPOTCHHBIX (PAKTOPOB MOpaKCHUSI Cepala.
Knunnueckass —3HauMMOCTh:  PaHHee  BBISBJICHME  W3MECHCHHH
nuactonudeckod QyHkuumm M pemonenupoBanHus JDK mossonser
CBOCBPEMEHHO MPEIIPUHAMATH MEPbI 17151 KOPPEKINH [TIMKEMUYECKOTO
KOHTPOJIs, CHW)KCHHS JABICHHUS M NPOQUIAKTUKU IIPOrpecCHpOBaHUs
IMa0eTHYECKON KapIUOMHOTIATHH. KomrtekcHbIi TOAXO0[,
BKJIIOYAIOIINH ONTHMH3ALUIO TEPAIlMK CaXxapHOro auadera, KOHTPONIb
apTepUaIBHOTO  JIABIICHUS. W MOHMTOPDHMHI  CEpICYHO-COCYAUCTON
cuctembl ¢ nomombio JDKI, Tpancropakansaoit Ox0KI' u momruiep-
9xoKapauorpaduu, SBIACTCS KPUTHYECKH Ba)KHBIM UL YMEHBIICHHS
pHCKa CepIedHO-COCYUCTHIX OCIOKHEHHI. BBIBO/IBI IO 00CY K ICHUIO:
Juacronuyeckasi AUCQYHKIMS SBISACTCS PAHHUM M 4yBCTBUTCIILHBIM
MapKepoM mopakeHust Muokapaa npu CJI2, TecHO cBs3aHa C YPOBHEM
[IMKEMUYECKOTO KOHTPOJIS. ApTepHaibHasi THIEPTCH3US YCHIMBACT
CTPYKTYpHble U (QyHKUMOHanbHbIe u3MeHeHus JIK, moBbImas
BEPOSITHOCTh  (DOPMHUPOBAHMS ~ KOHIEHTPUYECKOH  THIEPTPOGUH.
JlekommeHcarust 1uabeTa yBENIMYMBACT PHUCK HEHpONaTHH, 4YTO
JIOTIOJIHUTENIBHO  YXyIUIaeT (yHKIMOHAIBHOE COCTOSHHME Cepla.
TMomnepkanne HOALC Ha meneBOM ypoBHE W KOHTPOIb JIaBJICHHS
CIOCOOHBI 3aMEUTUTh TporpeccupoBanne pemoxaenupoBanus JOK u
CHHU3UTH PUCK CEPACYHO-COCYUCTBIX OCIOKHEHUH.

3AKJIIFOYEHUE
Henocrarounsrit DIUKEMHUYe CKUI KOHTPOIIb SIBIISICTCS
HE3aBUCHMBIM  (DaKTOPOM  pHCKAa  pa3BUTHSA  JUACTOIHYECKOU

TUCHYHKIMN ¥ PEMOACSTHPOBAHUS JIEBOTO XKEIydOUuKa y MalUeHTOB C
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caxapHbIM abetoM 2 Tumna. [lony4eHHble JaHHbIC TOKA3bIBAIOT, YTO Y  1IEJICBOM ypoBHE. TakuM 00pa3oM, ONTHMH3ALMUS DIMKEMHYECKOTo
marmentoB ¢ HbALc >7,5% wacrora nuacTonudeckoil AUCHYHKIMH  KOHTPOJIS  SIBISETCS  KITIOYEBBIM — KOMIOHEHTOM — POGIIAKTHKA
cocraBister 58,3%, unaekc Maccel Muokapaa JOK — 112,5 £ 14,8 r/M?%,  cTpyKTYpHO-QyHKIMOHAIBHBIX H3MEHEHHH MHOKapAa H CEepIedHo-
a IVRT ysenuuen mo 98,4 + 12,6 mc. [pu nenesom yposue HbALC  cocymuctsix ocnokuenuii y mammentos ¢ CI2. Tlomnepskanue HbALC B
(<6,5%) 5Tn mokasatenu CyIiecTBeHHO HKe: yactota JIJI — 27,8%, mpenmenax HOPMBI CIIOCOOCTBYET 3aMEJICHHIO IPOTPECCHPOBAHUS
LVMi — 96,3 = 12,1 /M2, IVRT — 82,7 & 10,3 mMc. OTHOCHTEIIBHBIH  PEMOJICIUPOBAHUS  JIEBOTO KETyI04Ka, CHIDKCHHIO  PHCKa
puck (RR) pa3BuTHs AMACTONMYECKOH AMCOYHKIMM TPU IUIOXOM  AWACTOIMYECKOM MUCOYHKIMM M YIY4IICHHIO IPOTHO3a CEpIeYHO-
DIIUKEeMHYeCKoM KoHTpone coctaBmn 2,1 (95% IU: 1,3-3,4; p<0,05),  cocymucToii CHCTEMBI B JOITOCPOYHOI IEPCIEKTHUBE.

YTO MOJUEPKUBACT KIMHUYECKYIO 3HAUMMOCTS Tiofzepxkannst HDALC na
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COBPEMEHHBIE IIOAXO/bI K PEABMJIMTALIUHU IOCJIE KATuETEPHOﬂ ABJIAIMUA ITPU ®UBPUJLIJIALIANA
MNPEJCEPIUU HA ®OHE HINEMUWYECKOU BOJIE3HU CEPILA

For citation: Nosirova D.A., Khayrilloeva M.Kh. MODERN APPROACHES TO REHABILITATION AFTER CATHETER ABLATION IN
ATRIAL FIBRILLATION ASSOCIATED WITH CORONARY ARTERY DISEASE. Journal of cardiorespiratory research. 2026, vol 7, issue 2/1.

d http://dx.doi.org/10.26739/2181-0974/2026/7/2/1/14

AHHOTAIUSA

AxrtyanbHocTb. Oubpwuisius npencepauii (PIT) Ha done uemuueckoit 6onesnu cepaia (MBC) sBnsiercss Haubonee pacupoCTPaHSHHOM
YCTOHYMBOM apUTMUEH 1 OCHOBHOM NMPUYMHON 3a00JI€BaEMOCTH M CHIKEHHS KadecTBa ku3Hu [7,13]. Hecmotps Ha To, 4TO KareTepHas aOIsiust
(KA) siBrsietcst a¢pexTrBHO# cTparerneii KOHTPOJISI PUTMA, Y MHOTHX MAIMEHTOB (PYHKIHOHAIFHOE BOCCTAHOBICHHE OCTACTCSI HEMONMHBIM [2,4].

esb: O600IUTE COBPEMEHHBIE JAHHBIE O PO KOMIDIEKCHON PeabMIHTAIMH B YITyUIICHIH KINHUYECKHUX PE3yIbTaTOB M OT3HIBOB MAIMEHTOB
nocie abmsmun OI1.

Metonbl: Kparkuii 0630p mocnenHux KIMHAYECKHX HCCIENOBAHUH, PaHIOMU3MPOBAHHBIX HCIBITAHUM M MEXTyHapOAHBIX PYKOBOICTB,
MOCBSIIEHHBIX 3ITUIEMHUONIOTHH, TTATOTEHE3Y, Pe3ylibTaTaM KaTeTepHOH abmsuu u crparerusiM peadumranun npu OI1 va pone UBC.

Pesyabrarei: ®II Ha ¢one UBC sBisercss MHOrOGaKTOpHBIM 3a00lieBaHHEM, OOYCIOBICHHBIM PEMOJACIUPOBAHUEM NpeaCEepaui,
BOCTAJICHUEM, BETCTATUBHOM HUCchYHKIHEH 1 MoaubuIUpyeMbiMi pakTopamu prcka. B o Bpemst kak KA ymensbiiaer tsokects OII na pone UBC
U YJIy4lIaeT CHUMIITOMBI, COXPAHSIOTCS OCTaTOYHbIC OrPaHUYCHHS, TaKHEe Kak (H3HyYecKas Ae3ajanTalnus ¥ MCUXOIMOLUOHAIBHBIC HAPYIICHUS.
CTpyKTypupOBaHHBIE IPOrPaMMbI PEaOUINTAINN, BKIIOYAIONIIE a9pOOHBIE YIPAKHEHNUS, TICUXO0IOTHIECKYIO IOAAEPKKY U KOPPEKIHUIO (hJaKTOPOB
pHCKa, TIEMOHCTPUPYIOT 3HAYUTEIILHOE YITyUIIeHHE (hyHKIIMOHAIBHBIX BO3BMOXHOCTEH, KaueCcTBa )KM3HH M IPEIOTBPAILECHHE PELUANBOB.

3akmodenue: lHrerpamys MyAbTHAMCHMIUIMHAPHOM peaOWINTalMU B IOCIEONEPAlMOHHBIA yXOX HEoOXoauMma ISl ONTHMHU3ALUH
OT/IJICHHBIX PE3YyJIbTaTOB ¥ BOCCTAHOBICHUS C yUYETOM HHTEPECOB ITAI[HEHTA.

KioueBbie cioBa: Gubpwusinus npeacepauii, UBC, karerepHast abrmsimusi, KapAHOpeaObUINTAIHS, Ka9eCTBO JKU3HH, (PU3NUSCKHE HATPY3KH,
rcuxonoruyeckue Gpaxropsl, hakTopbl puCKa.
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MODERN APPROACHES TO REHABILITATION AFTER CATHETER ABLATION IN ATRIAL FIBRILLATION ASSOCIATED
WITH CORONARY ARTERY DISEASE
ABSTRACT
Relevance. Atrial fibrillation (AF) in the setting of coronary artery disease (CAD) is the most common sustained arrhythmia and a major cause
of morbidity and reduced quality of life [7,13]. Despite the fact that catheter ablation (CA) is an effective rhythm control strategy, functional
recovery remains incomplete in many patients [2,4].
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Obijective: To summarize current evidence on the role of comprehensive rehabilitation in improving clinical outcomes and patient-reported
outcomes after AF ablation.

Methods: A brief review of recent clinical studies, randomized controlled trials, and international guidelines focusing on the epidemiology,
pathogenesis, outcomes of catheter ablation, and rehabilitation strategies for AF in patients with CAD.

Results: AF in the context of CAD is a multifactorial condition driven by atrial remodeling, inflammation, autonomic dysfunction, and
modifiable risk factors. While CA reduces AF burden and improves symptoms in patients with CAD, residual limitations such as physical
deconditioning and psychoemotional disturbances often persist. Structured rehabilitation programs, including aerobic exercise, psychological
support, and risk factor modification, demonstrate significant improvements in functional capacity, quality of life, and reduction in recurrence rates.

Conclusion: Integration of multidisciplinary rehabilitation into post-procedural care is essential for optimizing long-term outcomes and
achieving patient-centered recovery.

Keywords: atrial fibrillation, coronary artery disease, catheter ablation, cardiac rehabilitation, quality of life, physical activity, psychological
factors, risk factors.
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YURAK ISHEMIK KASALLIGI FONIDA YURAK BO‘LMACHALARI FIBRILLYATSIYASIDAKATETER ABLATSIYADAN
KEYIN REABILITATSIYANING ZAMONAVIY YONDASHUVLARI
ANNOTATSIYA

Dolzarblik. Yurak ishemik kasalligi (YulK) fonida yurak bo‘lmachalari fibrillyatsiyasi (YBF) eng keng targalgan bargaror aritmiya bo‘lib,
kasallanish va hayot sifatining pasayishining asosiy sabablaridan biridir [7,13]. Kateter ablatsiya (KA) ritmni nazorat qilishning samarali usuli
bo‘lishiga gqaramay, ko“plab bemorlarda funksional tiklanish to‘liq bo‘lmaydi [2,4].

Magsad: YBF ablatsiyasidan keyin klinik natijalar va bemor tomonidan baholanadigan ko‘rsatkichlarni yaxshilashda kompleks
reabilitatsiyaning roli bo‘yicha zamonaviy ma’lumotlarni umumlashtirish.

Usullar: YulK fonida YBFning epidemiologiyasi, patogenezi, kateter ablatsiya natijalari va reabilitatsiya strategiyalariga bag‘ishlangan so‘nggi
klinik tadgiqotlar, randomizatsiyalangan sinovlar va xalgaro tavsiyalar bo‘yicha gisgacha sharh.

Natijalar: YulK fonida YBF ko‘p omilli kasallik bo‘lib, bo‘lmachalar remodellashtirilishi, yallig‘lanish, vegetativ disfunksiya va
modifikatsiyalanadigan xavf omillari bilan bog‘lig. KA YBF og‘irligini kamaytiradi va simptomlarni yaxshilaydi, ammo jismoniy dezadaptatsiya
va psixoemotsional buzilishlar kabi goldig cheklovlar saglanib goladi. Aerob mashqlar, psixologik go‘llab-quvvatlash va xavf omillarini tuzatishni
0°z ichiga olgan strukturaviy reabilitatsiya dasturlari funksional imkoniyatlar, hayot sifati va retsidivlarning kamayishida sezilarli yaxshilanishni
ko‘rsatadi.

Xulosa: Uzoq muddatli natijalarni optimallashtirish va bemorga yo‘naltirilgan tiklanishni ta’minlash uchun ko‘p tarmogqli reabilitatsiyani
operatsiyadan keyingi parvarishga integratsiya gilish zarur.

Kalit so‘zlar: yurak bo‘lmachalari fibrillyatsiyasi, yurak ishemik kasalligi, kateter ablatsiya, kardioreabilitatsiya, hayot sifati, jismoniy faollik,
psixologik omillar, xavf omillari.

Oubpmusums npencepauit (OIT) Ha GpoHe nimeMudeckoit 00Je3HH  moTeHIMan Muokapaa. CoBpeMEeHHas KOHLEMIUS —IPEACePIHOM
cepaia MpeAcTaBIsieT co00M OmHy M3 Hambolee paclpOCTpaHEHHBIX — KapauomMuomatum  paccMmarpuBaeT DIl kak  camMocTosTelIpHOE
YCTOWYMBBIX CEPJICIHBIX APUTMHUM, ACCOIMMPOBAHHYIO C TIOBBIIIEHHOW  3a00NeBaHME  NpeACcepAuii, MpH  KOTOPOM  CTPYKTYpHBIE U
3a00/1€Ba€MOCTBIO, CMEPTHOCTBIO M 3HAYUTENBHBIM yBEIWMYCHHEM  (YHKIMOHANBHBIE  M3MEHEHMS  INPEAIIECTBYIOT  KIMHHUYECKUM
Harpy3KH Ha CHUCTeMy 37ApaBooxpaHeHHa. Ilo COBpeMEHHBIM  TPOSBICHMSIM H CIIOCOOCTBYIOT HPOTPECCHPOBAHUIO APUTMHUH U
SMHUIEMHOJIOTHUECKIM JaHHBIM, pacnpoctpaHéHHOCTh PIT Bo BcéM  TpomOosMOommueckux ocioxHeHHH [8]. [lomonHuTEenbHOE 3HAUYCHHE
Mupe npesblmaeT 50 MIJUTHOHOB CIIy4daeB M IIPOAODKAET HEYKIOHHO — MMEeT JUcOaTaHC BeTeTaTHBHON HEPBHOW CHCTEMBI C IpeoOiagaHneM
pactH, 49TO OOYCIIOBIEHO CTapPEHHEM HACEJICHMS] M YBEJIMYCHHEM  CHUMIIATUYECKOH aKTMBHOCTH, YTO CIIOCOOCTBYET KaK BO3HUKHOBEHHIO,
pacmpocTpaHEHHOCTH MOAMGHUIUPYEMBIX (DAaKTOPOB PUCKA, BKIIOYAS  TaK M HOCP KaHUIO APUTMUH.

OXHpEHHE, apTepUalbHyI0 THUIEPTEH3HMI0 U  MeTabonudeckue Karetepnas abnsmus 3a mocieaHne IeCATHICTHS CTajla OXHUM M3
Hapymenuss [1,9,13]. Ilpm 3ToM oOTMewaeTcs TEHAGHIMS K  KIIOYEBBIX MeTOAOB KOHTpossa putMma mpu PII. OcHoBol mpouemyps
«OMOJIOJKCHHUIO» 3a00JICBaHMS, YTO CBSI3BIBAIOT C M3MEHEHHEM 00paza  SBISETCS M3OJAILMS YCTHEB JIETOYHBIX BEH, KOTOPHIE BBICTYMAIOT
KU3HH, THUIOJMHAMHUEI 1 POCTOM KapIHOMeTabOIM4eCKHX (PaKTOPOB ~ OCHOBHBIMH HCTOYHMKAMH TPUITEPHOl aKTUBHOCTH. Pe3ynbrarhl
pHCKa. KPYNHBIX ~ PaHAOMHU3UPOBAHHBIX HCCIENOBAaHUH JEMOHCTPHPYIOT

Maropusmonoruss ®II wHa ¢one WBC sBaseTcs CIOKHBIM — MPEUMYILECTBO  KATETEPHOW  abmsiiuu 1O CPaBHEHHIO  C
MHOTO(AKTOPHBIM ~ TPOIIECCOM, BKIIOYAIONIMM  B3aMMOACHCTBHE  AQHTHAPUTMHYECKOM Tepamueld B CHIKEHMH YacTOTHI PENUAMBOB U
EKTPUIECKUX TPUITEPOB U CTPYKTYPHO W3MEHEHHOTO MPEACEPIHOTO  YIYUYIICHMH KadecTBa JKH3HM, OCOOEHHO y  TAIMEHTOB C
cyoctpara. Kiro4eBBIM MEXaHHU3MOM SBISIETCS PEMOIETHPOBAaHUE  Mapokcm3ManbHOU popmoit OII [2,4,5]. [Ipu aTOM paHHEE BHITOTHEHHE
MIpe/ICepaINi, MPeXae BCEro pa3BuTHE (uOpo3a, KOTOPBIH HapymaeT  abIsAMU acCOLMUpPYETCs C JIYIIMMH Pe3ylbTaTaMH, 4TO CBA3aHO C
OZIHOPOAHOCTB IIPOBEJICHHS UMITY/IbCA U CIOCOOCTBYET QOPMHUPOBAHHIO ~ MEHBIICH CTENCHBIO CTPYKTYPHOrO PEMOICIMUPOBAHMS IIPEICEPAMH.
[UPKYJAIAKA BO30YKIAeHUsT 1o Tumy re-entry [8,19]. Bakuyro pons  OmHako, HECMOTPS Ha BBICOKYIO 3(()EKTUBHOCTD, KaT€TepHas aOALust
UTPAIOT BOCIAIUTEIIBHBIC TIPOLECCHI, SHAOTEIHANbHAS TMCOYHKLHMA U HE SBIACTCS YHUBEPCAJIbHBIM METOIOM JiedeHHs. JacToTa penuuBoB
HEeHpOryMopalibHast aKTUBALMS, TPUBOJIAIIIE K U3MCHEHHUIO CTPYKTYPBl ~ OCTAa€TCsl 3HAUMTEIbHOH, OCOOCHHO MPH MEPCUCTHPYIOMMX (GopMax
BHEKJICTOYHOTO ~ MAaTpHKca.  OnekTpudeckoe  pemoaenuposanne  DII, 4To yka3piBaeT Ha HaJM4YHE HOTOTHUTENBHBIX MATOTCHETHIECKUX
XapakTepu3yeTcss  yKOPOUeHHMEM  pe(ppakTepHBIX NEPHOJOB M MEXaHM3MOB, He yCTpaHseMbIx mpouexypoil.  CoBpeMeHHBIE
HapyIICHUEM KaJIbIIHEBOrO TOMEOCTA3a, YTO MOBBIIIACT APUTMOTEHHBIH  TEXHOJIOTHUECKHE JTOCTIKEHHMS, BKIII0Yask KpHOOAIIOHHYIO aOMIAIHIo U

74



JVPHATI KAPVIOPECTIVIPATOPHbIX IACC/IE[IOBAHIAV | JOURNAL OF CARDIORESPIRATORY RESEARCH

No2/1 | 2026

UMITYJbCHO-TIONEBY 0 abmsiuto  (PFA),  MO3BONMJIM — TIOBBICUTH
6e3omacHocts U 3 PeKkTHBHOCTh BMematenabcTa [5,14,15]. Tem ne
MEHEE COXpaHjeTCs PHUCK OCIOKHEHMIl, TAaKHMX KaK COCYIUCTbHIC
MOBPEIK/ICHUS, TIEpUKapAHalbHas TaMIIOHaa ¥ PEAKUe, HO TSHKENbIE
atpuodsodareanpHpie  CBUINM. Kpome TOro, BOCCTaHOBICHHE
CHHYCOBOTO pHTMa HE BCErZa CONMPOBOXKIACTCSA YIy4IUCHHEM
(GYHKIMOHAJIBHOTO COCTOSIHMSL TMALMEHTOB. Y 3HAYMTEIBHOH YacTu
OOJIBHBIX COXPAHSIOTCS CHUMITOMBI, CHIDKCHHE TOJEPAHTHOCTH K
Gbu3nueckoil Harpyske ¥ yXyAILICHHE KadecTBa JKH3HH, 4TO
nouépKUBaeT HeOOXOIMMOCTh KOMILIEKCHOTO TOAIX0/1a K JISUCHHIO.
Oco0oe 3HaueHue B pa3BUTHU U TporpeccupoBannu PII umerot
Mozuduuupyembeie (GakTopbl pHCKa. AprepuanbHas THIEPTCH3US,
O)KUPEHHUE, CaxapHbIi 1HabeT, CHHIPOM OOCTPYKTUBHOTO aIlHOD CHA M
370ynoTpeOiIeHHe  auKorojieM  WrpalT  KIIOYEBYHD  pOiib B
(GOpMHPOBAHMM  CTPYKTYPHOTO  PEMOJCIMPOBAHMS  MPEICEPAUH.
Jloka3zaHo, YTO CHIYKEHHE MAcChl TeJlda ¥ KOPPEKIHS MEeTaboIMYecKuX
HapyLICHWII NPHUBOMAT K YMCHBIICHHIO BBIPKCHHOCTH apUTMHUU H
MOBBIIAIOT 3(PHEKTUBHOCTD KarerepHou abmsum [7,13]. Jleuenue
altHO? CHA TAK)KE aCCOLMUPYETCS CO CHIKEHHEM YacTOThI PELIUNBOB.
Takum oOpaszom, DIl crmemyer paccmarpuBarh Kak CHCTEMHOE
3aboneBaHue, TpeOyrolee KOMIUIEKCHOI KOppeKLuu (hakTOpOB PHUCKa.

B ostOoM KoHTEekCcTe 0cOOyl0 3HaYUMOCTH  MPHOOpETaeT
KapauoJIOTHYeCKasi  peaOwiuTanusi,  MpeACTaBIAoNIas  CoOOH
MYJABTHANCUMIUIMHADHOE ~ BMEIIATENbCTBO,  HAIPABICHHOE  Ha

BOCCTaHOBJICHHE (HH3UYECKOTO, MCHXOIOTHIECKOTO M COLHAIBHOTO
craryca mamuenta [21,22]. YV mammentoB ¢ PII wa ¢one UBC
peabuiuTands BKIFOYACT KOppekimio (usmueckoil aeconditioning,
HOPMAJM3AIMI0  BErETATHBHOrO0  OajarHca W YCTpaHCHHE
MICHXO0IMOLIMOHATIBHBIX ~ HapymreHuid. [IporpamMmsl  peaOInTaLN
0OBIIHO COCTOSIT u3 HECKOIIBKUX 9TAIoB: paHHero
MOCJICOTIEPAIMOHHOTO ~ TEPHOAA,  AKTHBHOM  pealbiiuramud U
JOJTOCPOYHOrO MOIACPKAHMS Pe3ynbTaToB. OCHOBHBIMH  IIEISIMU
SIBISIOTCSL  TIOBBIMICHHE (DU3MYCCKOW  aKTHBHOCTH, yMEHBIICHHE
CHMITTOMOB, YIy4IICHHE Ka4eCTBa KU3HHU U TPODIIAKTHKA PELIHANBOB

apUTMHUU.
Oduznueckas peaOWIUTAIMA  SBISCTCA OAHUM U3  KIFOUEBBIX
KOMITIOHEHTOB nocie KaTeTepHOU a0msIum. JmurensHOE

CYILIECTBOBAaHUE APUTMHUU U OrpaHHYCHHE (HU3UUECKOW AKTHBHOCTH
NPUBOIAT K CHIDKCHHIO KapAHOPECHIMPATOPHOH BBIHOCIMBOCTH U
YXYALICHUIO (DyHKIHOHAIBHOTO COCTOSIHHS. YMEPEHHBIC adpOOHbIC
HArpy3KH CIIOCOOCTBYIOT YIIYYIICHHIO BETETATHBHOW PpEry/sLyuH,
CHI)KCHHIO YaCTOTBl CEPICYHBIX COKPALICHWH M  IOBBIICHHIO
ToNepaHTHOCTH K ¢usudeckorr Harpyske [10,11]. bomee Toro,
COBPEMCHHBIC  MCCIICIOBAHMS  IOKAa3bIBAIOT, YTO  peryJspHas
(bu3nueckas akTHBHOCTh MOXXET CHIKATh 4acToTy peruanBoB OIT 3a
cu€T  MPOTHUBOBOCHANUTENHRHOrO  dpdexTa U YAy4dILICHHUS
SHAOTEIHATBHON (yHKIUH.

IMcuxoamorMoHaNIbHBIE (AKTOPBI TAKKE UTPAIOT BaXKHYIO PONb B
TeyeHuH 3a0oneBanus. TpeBora 1 Jenpecchs IHPOKO PACHPOCTPAHEHEI
cpenu narueHToB ¢ I U CyIIEeCTBEHHO BIMAIOT HA KAa4ECTBO JKM3HU
[12]. daxe mociie ycrnemHoi aOnsuy MaeHThl YacTO HCIIBITHIBAIOT
CTpax peLUBA, CHIDKCHUE YBEPEHHOCTH M XPOHHYECKHH CTpecc.
VYCTaHOBJICHO, YTO ICHXO3MOLIMOHAIBEHOE COCTOSIHHE MOXET OBITh
6osiee 3HAYMMBIM TIPEAUKTOPOM KavyecTBa JKM3HH, YeM Cama apUTMUSL
Kpome TOro, mCHXOJOTMYECKME HAPYILICHHS CBSI3aHbl C HHU3KOW
MPUBEPKCHHOCTBIO JICYCHHIO M TIOBBIIICHHBIM DPHUCKOM pPELUIHBA.
MeXaHUCTHYECKU 3TO CBA3aHO C BIMSHHUEM CTPECCa Ha BEreTaTHBHYIO
HEPBHYIO CHUCTEMY, 4YTO MNPUBOAMT K YCIICHHIO CHMIIATUYECKOH
AKTHBHOCTH U CHW)KCHHIO BaryCHOTO TOHyca. B 3Toit cBsi3u BKITIOUCHNE
METOIOB  KOTHHTHBHO-TIOBE/ICHUSCKOM  Tepalmuu M CTpecc-
MEHE/PKMEHTA B IIPOrPaMMBbl PEaOWIUTALIMH SBISACTCS IIEPCIEeKTHBHBIM
HampaBieHueM. KoMIIeKCHpIE peaOWINTAllMOHHBIE MPOrPAMMBIL,
coueTaroiue GU3NIECKUE Harpy3KH, ICHXOIOMMYECKYI0 MOIUICPIKKY H
oOydyeHHe  MALMEHTOB, IO3BOJSIIOT — BO3/EHCTBOBATH  Kak  Ha
(bu3noNornuecKye, TaK M Ha MOBEICHYCCKUE MEXaHH3MbI 3a00JICBaHHsI.
CoBpeMeHHBIC ~ JIaHHBIE  CBHJCTEIBCTBYIOT O  TOM,  4YTO
MYJABTHANCUMIUIMHAPHBIA ~ HOOXOA  CIOCOOCTBYET —3HAYMTEILHOMY
YIIy4IIeHHIO (YHKIMOHAJIBHOTO COCTOSHUS, TOBBIIICHHIO KayecTBa
JKU3HU ¥ CHUKEHMIO 4acTOThl peruauBoB PI1.
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Takum obpa3om, coBpeMeHHasi crparerus nedenust OI1 na ¢oue
HUBC xapakrepusyeTcs NEPEXOIOM OT H3OJIHPOBAHHOTO KOHTPOJS
pHUTMa K UHTEIPaTHBHOMY, OPUEHTHPOBAHHOMY HA MAIMEHTA MOAXOMY.
Karetepnas abmsinust ocTaéTcs BaXKHBIM METOJOM JICICHHS, OTHAKO €€
3G PEKTUBHOCTh  CYIIECTBEHHO BO3pAcTacT TMpPH COYCTAHHH C
KOppeKuue (akTOpoB pUCKa M TMPOrpaMMaMH  PeaOMIUTALHH.
BosnelicTBue Ha CTPYKTYpHOE PEMOIEIMPOBAaHUE, METAOOTHYECKUE
HapYIICHUS ¥ TICHXOAMOIIOHAIBEHOE COCTOSHUE TO3BOJISIET YIyUIIUTh
JIOJITOCPOYHbIE KIIMHUYECKUE HCXOBI. [1epCrIeKTHBHBIM HalpaBIeHHEM
SIBJIICTCS BHEIPEHHUE IEPCOHATN3UPOBAHHBIX IIPOTPaMM peaOHIUTaLIH
C UCTIONB30BAaHWEM HIU(POBBIX TEXHOIOTHH M TEIEMOHHTOPHHIA, YTO
OTKpBIBACT HOBBIC BO3MOKHOCTH JUISl TOBBILECHUS A()EKTHBHOCTH
JICYCHUSI ¥ KaueCTBA JKU3HHU TTAI[NCHTOB.

JIONONTHUTENBHBIM ~ B&KHBIM ~ HANpPaBICHHEM  COBPEMEHHOTO
u3ydeHus GUOPULIAIUY peacepauid Ha GoHe UIIeMHYeCKOoi Oome3Hn
CepAla SBISETCS OLEHKA POJIM BOCHANICHUS, OKCHIATHBHOTO CTpecca U
MHKPOCOCYIHCTOW IUCOYHKIMH B (GOPMHPOBAHUM APHUTMOTECHHOTO
cybcTpara. YcraHOBNIEHO, 4TO TMOBBIIICHNE YPOBHS
MIPOBOCTIAVINTENBHBIX [UTOKMHOB, BKIIOYas HHTEpIeHkuH-6 u C-
PEaKTUBHBIN OENIOK, ACCOIMUPOBAHO C TOBBIMICHHBIM PUCKOM Pa3BHTHS
nu peuuauBa DI, a Tawke ¢ HEONArONPHUATHBIMH HCXOJaMHU
3aboneBanus [8,13]. XpoHudeckoe BOCHalCHHE CIIOCOOCTBYET
akTHBaIMK GUOPOOIACTOB U YCUIICHHUIO TIPOIECcCOB HHOPO3a, 4To BEAET
K CTPYKTYpHOW Je30praHu3aldd Tpefcepanii u (GpOopMUPOBAHUIO
YCTOMYUBBIX HapylLIeHUH TIPOBOJIUMOCTH. OpmHOBpPEMEHHO
OKCHAATUBHBIA CTPECC TPHBOAWUT K TOBPEXJICHUIO KIETOYHBIX
MeMOpaH U HapyIICHHIO HMOHHBIX KaHAJIOB, YTO JIOIOIHUTEIHHO
YCHJIMBAET EKTPHIECKYI0 HECTAOMIBHOCTh MUOKap/a.

B mocnennue roppl aKTUBHO M3YYaeTcsi PONb SIUKAPAUANBHOM
KHUPOBOM TKaHM KaK  METabONM4YeCKd  aKTUBHOTO  Oprasa,
OKAa3bIBAIOIIETO JIOKAIPHOE MAapakKpUHHOE BIMSHHE HAa MHOKapH
npeAcepauii.  YBenmdeHue — 00bEMa  ANHMKApAMAIBHOTO  JKHpa
acCOLMMPOBAHO ¢ TOBBIMICHHON wactoToii @I, a Tarke c Oomee
BBIPAKEHHBIM ~ PEMOJCIHPOBAHIEM TPEACEPAUH U  CHIDKCHHEM
s¢pexruBHOCTH  KarerepHoi  abmsmmu  [13].  HawHelii  dakr
MOATBEP)KAACT 3HAYUMOCTh METa0OMMYECKUX (AaKTOPOB B MATOICHE3E
3a0oneBaHist W OOOCHOBBIBACT HEOOXOAMMOCTh WX KOPPEKIHH.
[lepcriekTHBHEIM HaIpaBJICHUEM SIBIISICTCS HCTIONb30BaHNE
COBPEMEHHBIX METOOB BU3YyaIM3allMd JUIL OLEHKH CTENCHH
pemMozenupoBaHus npeacepanii. MarHUTHO-pe30HAHCHAsT ToMorpadus
C KOHTPAaCTUPOBAaHMEM MO3BOJNSET KOMMUYECTBEHHO OIEHHUBATh
BBIPQXEHHOCTh ~ (uUOpPO3a, UYTO MOXKET HCHONB30BAThCA IS
cTparnduKaliy PUCKa U IPOrHO3UPOBaHUs Y(PPEKTUBHOCTH aOIALMH.
ITokasaHo, 4TO BbICOKas cTereHb (hUOpo3a MpeicepAnii aCCOLMUPOBaHa
¢ Oornee BBICOKOW YacTOTOM PELUAWBOB IOCIE BMEMIATEIbCTBA [2,5].
Kpome TOro, axkTWBHO pa3BUBAIOTCA IHU(POBBIE TEXHOIOTHU B
ynpasienun nammeHTamMu ¢ DIl [Ipuvenenue MOOMIBHBIX
MPWIOKEHNH, HOCHMBIX YCTPOWCTB M CHCTEM JUCTAHIIMOHHOTO
MOHHUTOPHHTA TIO3BOJISIET YIYYIINTh KOHTPONb PHTMA, IIOBBICHTH
MIPUBEP)KEHHOCTD JICUCHUIO U CBOEBPEMEHHO BBISBISTH DPEIUIUBHI
aputmun [20]. Mcnonp3oBaHue TeneMeqUIUHB 0OCOOCHHO aKTyalbHO B
paMKax JOITOCPOYHON peabMINTAINH, MTO3BOJSI IEPCOHATU3HPOBATH
HaOIOZIEHNEe W KOPPEeKTUPOBaTh TEPANMI0 B PEXUME PEAIHOTO

BPEMEHHU.
TakuM 00pa3oM, COBPEMEHHbIC HPEACTaBICHHSA O (GUOpWLIALHN
npencepauit BBIXOJISIT 3a pamku HU30JIMPOBAHHON

ANEKTPOPHU3HONOTMYECKOM TMATONOTHM M pPacCMarpuBaloT €€ Kak
CIIOKHOE MYJBTHCHUCTEMHOE 3a0osieBaHHE, B IATOreHe3e KOTOPOTO
YYacTBYIOT ~BOCHAJIMTENbHBIE, METa0OIMYEeCKHe U CTPYKTypHBIE
MEXaHH3MBL. OTO TpeOyeT HMHTErpaliyl HHTEPBEHIHUOHHBIX METOIOB
JeYeHUsT € KOppekiued (akropoB pHcka, peaOWIHTalHOHHBIMU
IporpaMMaMi Y OU(GPOBBIMH TEXHOJIOTHSAMH, YTO B COBOKYITHOCTH
MO3BOJISIET CYIIECTBEHHO YIYYIINTh JOITOCPOYHBIE KIMHUYECKHE
ucxonpl [13,20].

BoiBoabl. Oubpwuisinus npeacepanii Ha (QoHE HIIEMHYIECKOI
0ONe3H Ccepila MPEeACcTaBIseT CO00H CIOKHOE MyJIbTH(PAKTOPHOE
3a0oneBaHNe, B OCHOBE KOTOPOTO JISKHT  B3aHMOZCHCTBHE
EKTPUIECKUX, CTPYKTYPHBIX, BOCHATUTEIBHBIX U META0OIMIECKIX
MexaHu3MoB. KirogeByio pons B maTtorenese urpaet peMoJeIupoBaHNue
TpeAcepanii, BKIOYaomiee pa3putue (Hudpo3a, HapylIeHHE MOHHBIX
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KaHaJOB M WM3MCHEHHE HEWPOryMOpPAIBHOW  PErymslud, YTO  BEOCHWS NalueHToB ¢ (ubpwunsinued npencepauii. IIpuMenenue
crocoOCTByeT (OPMUPOBAHUIO W ToaAepkaHHi0 aputMmuu [8,13].  CTPYKTYpHpOBAaHHBIX  MPOTpPaMM,  BKIIOYAIOMUX  (PUIUUECKYIO
CoBpeMEHHBIC METOIBI JICUCHUs, BKIIOYAas KATETEPHYIO a0NAIMIO,  aKTHBHOCTb, NCHXOJIOIHYECKYIO MOIJICPKKY M OOydeHHE MAaIMeHTOB,
JIEMOHCTPHPYIOT BBICOKYIO 3(()EKTHBHOCT B KOHTPOJIEC PUTMa, OHAKO ~ MO3BOJISICT  YAYYIIMTh  (DYHKIHMOHAJIBHOE COCTOSHHE, ITOBBICUTH
HEe 00eCHedMBalOT MOJHOTO YCTPaHEHHS apUTMOTEHHOTO CyOCTpara,  KadecTBO XHM3HH M CHHU3HTh PUCK IIOBTOPHBIX SMH30[0B apUTMUH
0COOCHHO TIPH BEIPAKEHHOM CTPYKTYpHOM pemonenupoBannn. Yacrora  [21,22]. [lepcreKTHBHBIM — HampaBICHHEM SIBISICTCS  BHEIPCHHE

peunauBOB ocraéres 3Ha‘1HTeHLHOfI, 4qTO TIOATBEPKAACT TNICPCOHATIM3UPOBAHHBIX IMOAXOA0B K JICUHCHNIO, OCHOBAHHBIX Ha OLICHKE
HCO6XOHI/IMOCTI> KOMILICKCHOT'O IIOAXOAa K JICYCHHIO, BBIXOOALICTO 3a CTCIICHU peMOACINPOBaHUA npencepmzu‘/i, MOJICKYJISIPHBIX n
PaMK1 HCKJIIOYUTECIIBHO HWHTEPBCHIIMOHHBIX BMEIIATCIIBCTB [2,5] KIIMHAYCCKHX XapaKTECPUCTUK IanucHTa. Hcnons3oBanue

BaHeiilee 3HaueHHE UMEET KOPPEKUUS MOAUBHUIMPYEMbIX (PAKTOPOB ~ COBPEMEHHBIX METOJOB BH3yalIH3alldM, OHOMAapKepoB M IH(POBBIX
pHuCKa, TAaKUX KaK apTepualbHas TUICPTCH3UsS, OXXHUPCHHE,  TEXHOJIOTMH OTKPHIBACT HOBBIC BO3MOKHOCTH JUIS CTpaTH(HKALUN
MeTaboNIIYeCKIe HAPYILICHHUSI U CHHAPOM OOCTPYKTHBHOTO alfHO® CHA.  PUCKA M MHAMBHAyanu3anuu teparmuu [20].

VX BiMsIHYME HA MPOLIECCHl PEMOACIMPOBAHNUS NPEACEPIHI ONpeessieT Takum  oOpasoMm, dddexTuBHOE BeJeHHE —MALMEHTOB  C
3 PEeKTUBHOCTh JICUYCHUS] W BEPOATHOCTh pelMAuBa apuTMud.  GUOpWLBIIHEH mpeacepauii Ha GpoHe HIIeMHYeCKON OONe3HH cepana
CHIKEHHE MacChl Tesla, HOpMaIn3alys MeTabomyeckoro npobuwiss 1 TpeOyeT MHTErpallid WHTEPBCHIMOHHBIX METOJOB, KOPPEKIMH
KOPPEKLMs COIYTCTBYIOIIMX COCTOSHUH CIIOCOOCTBYIOT YIy4IICHHIO  (HaKTOpOB pucKa, pCaOWINTALMOHHBIX ~ MEPONPUATHH U
KmuHAYecknx ucxomoB [7,13]. Kapamonmormueckas peaOwiuTamus — MEPCOHATM3HPOBAHHBIX CTPATETHi JICUCHUS, YTO MO3BOJISIET yIyUIIHTh
SIBIISICTCS  HEOTHEMJICMBIM KOMIIOHEHTOM COBPEMEHHOM CTPAaTerMd  JOJITOCPOYHBIN MPOTHO3 U KaYeCTBO KU3HU MAL[CHTOB.
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KJIMHUYECKHUE OPEJIUKTOPBI IPOI' PECCUPOBAHU S XPOHUYECKOM BOJIE3HU MOYEK Y MMALIMEHTOB C
CAXAPHBIM TJUABETOM INOCJIE AOPTOKOPOHAPHOI'O TYHTUPOBAHUSA
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AHHOTALUSA
Lenp uccnenoBanusi — OMPEACTUTh KIMHUYECKHUE MPEIUKTOPHI MPOrPecCHpoBaHus XpoHudeckor OonesHn modek (XbII) y manmentoB c
caxapHbIM AuabeToM 2 Thma mnocie aoprokoponapuoro mryatupoBanus (AKII). B nccnenoBanune BrimodeHo 135 nmanuentos, nepenécemmx AKIIL
OLEHUBATNCH KITMHUKO-JIA00pATOpHBIC TIOKA3aTeld: BO3PACT, NIMTEIBHOCTh auabera, ypoBens rimmkemun, HDALC, cKOpocTh KiIyGOUYKOBOI
¢unprparmu (CK®D), Hanuune aprepuaibHON THIIEPTEH3UH, IUCIUIUAEMUH, HHIESKC MacChI Tena 1 Mapkepsl BocaneHus. [IporpeccupoBanne XbI1
ompenpensnock kak cHmxeHne CK® >30% wmnm mepexom B Oomee TsDKEMylo cTaguio B TedeHume 36 MecsieB HaOmomeHus. I[Iposenén
MHOTO()AKTOPHBIM PErpecCHOHHBIN aHAM3. YCTAHOBJICHO, YTO 3HAYMMBIMHU TPEAUKTOPAMH SIBJISIOTCS MOBBIMEHHBIH ypoBenb HbAlc (>11%),
ucxomHo camxeHHas CK® (<35 mu/mun/1,73 m?), mmutensHOCTh nuabera Gonee 15 mer, apTepuanbHas THNEPTEH3HUS W IOCIEONEPAIIMOHHBIC
ocnoxuenus. HeszaBucumbiMu (haktopamu pucka Beictymwin HbAlc, CK® u pnurensHOCTh 3a00neBanus. [1oimydeHHbIE JTaHHBIE MO3BOJSIOT
IIPOBOJUTH PAHHIOIO CTPAaTU(PUKAINIO PHCKA U ONTHMHU3HPOBATh TAKTHKY BEJCHUS MAI[IEHTOB JaHHON KaT€rOpHu.
KimroueBble c10Ba: XxpoHHUIeCKas 00JIE3Hb MOYEK, CaXapHbIi AualeT, a0pTOKOPOHAPHOE IIyHTHPOBAHKE, IPEIHUKTOPHI, PHCK.
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CLINICAL PREDICTORS OF CHRONIC KIDNEY DISEASE PROGRESSION IN PATIENTS WITH DIABETES MELLITUS
AFTER CORONARY ARTERY BYPASS GRAFTING
Abstract
The aim of the study was to identify clinical predictors of chronic kidney disease (CKD) progression in patients with type 2 diabetes mellitus
after coronary artery bypass grafting (CABG). A total of 135 patients were included in this study. Clinical and laboratory parameters were assessed,
including age, duration of diabetes, glycemic levels, HbAlc, glomerular filtration rate (GFR), presence of arterial hypertension, dyslipidemia, body
mass index, and inflammatory markers. CKD progression was defined as a >30% decline in GFR or transition to a more advanced CKD stage over
a 36-month follow-up period. Multivariate regression analysis was performed. Significant predictors of CKD progression included elevated HbAlc
(>11%), reduced baseline GFR (<35 ml/min/1.73 m?), diabetes duration >15 years, arterial hypertension, and postoperative complications.
Independent risk factors were HbA1c level, baseline GFR, and disease duration. These findings allow early risk stratification and optimization of
management strategies in this patient population.
Keywords: chronic kidney disease, diabetes mellitus, coronary artery bypass grafting, predictors, risk factors.
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QANDLI DIABETI BOR BEMORLARDA AORTOKORONAR SHUNTLASHDAN SO‘NG SURUNKALI BUYRAK KASALLIGI
PROGRESSIYASINING KLINIK PREDIKTORLARI

Annotatsiya

Tadgigot magsadi — gandli diabetning 2-turi bilan og‘rigan bemorlarda aortokoronar shuntlashdan so‘ng surunkali buyrak kasalligi (SBK)
progressiyasining klinik prediktorlarini aniglashdan iborat. Tadgigotga 135 nafar bemor kiritildi. Klinik va laborator ko‘rsatkichlar baholandi: yosh,
diabet davomiyligi, glyukoza darajasi, HbAlc, glomerulyar filtratsiya tezligi (GFT), arterial gipertenziya, dislipidemiya, tana massasi indeksi va
yallig‘lanish markerlari. SBK progressiyasi GFTning >30% kamayishi yoki 36 oy davomida kasallik bosgichining og‘irlashishi bilan baholandi.
Ko‘p omilli regressiya tahlili o‘tkazildi. Asosiy prediktorlar sifatida yugori HbAlc (>11%), boshlang‘ich GFTning pastligi (<35 ml/min/1,73 m2),
diabet davomiyligi >15 yil, arterial gipertenziya va operatsiyadan keyingi asoratlar aniglandi. Mustaqil xavf omillari HbAlc, GFT va kasallik
davomiyligi bo‘ldi. Olingan natijalar erta xavf stratifikatsiyasi va davolash taktikasini optimallashtirish imkonini beradi.

Kalit so‘zlar: surunkali buyrak kasalligi, gandli diabet, aortokoronar shuntlash, prediktorlar, xavf omillari.

AKTYya/IbHOCTb HCCJIeIOBAHUSI. XpOHHUYECKass OONe3Hb IOUYEK
(XBII) B HacTosimiee BpeMsl pacCMaTPHUBACTCS KaK OIHA M3 BEXYIIUX
MEJIHKO-COIMAIBHBIX npobiem COBPEMEHHOM ME/IULIUHBI,
aCCOIMUPOBAHHAS C BBICOKOM YaCTOTOM MHBAIMAU3ALNY, CHIDKCHHEM
KauecTBa JKU3HM U TIOBBIIIEHHOW cMepTHOCThIO. Ilo  maHHBIM
COBPEMEHHBIX SMUAEMHOTIOT MUECKUX HCCIIEA0BaHUM,
pacmpoctpanénaocts XBII nocturaer 10-15% B obmielt momynsmu 1
MIPOJO/DKAET HEYKIOHHO yBEJINIMBATHCS, YTO BO MHOIOM 00YCIIOBICHO
pOCTOM HHcIa MAMEeHTOB ¢ caxapHbIM auaderom (CH) [1,13,16].

Caxapuplii gumaber 2 THma SBISIETCd BEOyLICH NPHYMHON
(hopMHUpOBaHHUA XPOHWYECKOW OOJE3HH TMMOYEeK W TEPMUHAIBHOMN
MOYEYHOU HeIOCTaTOuHOCTH. [laTorene3 auabernueckoit HepponaTun
HOCUT MyJIbTH(GAKTOPHBIA XapakTep M BKIIOYAET XPOHHUYECKYIO
THIICPIIIMKEMHIO, AaKTHBAIMIO PEHUH-AHTHOTECH3UH-AIbJOCTEPOHOBOM
CHCTEMBI, DH/IOTEIHATBHYI0 TUC(YHKINIO, OKCHIATUBHBIN cTpecc U
BOCIIAJIUTENIBHBIE MPOIECCH], YTO NPHUBOAUT K HPOTPECCHPYIOUIEMY
CHUKEHUIO CKOPOCTH KITy004koBo# (unsrpanu (CKD) [1-3,5].

Oco0yl0 KJIMHUYECKYI0 3HAYUMOCTh mpHoOperaer mpobiema
nporpeccupoBanust XbBII y manueHToB ¢ COYETaHHEM CaXapHOTO
nuabera M MIIEMUYECKOW OONe3HHM cep/ua, KOTOPHIM BBIMOIHIETCS
aopTokopoHapHoe mryHTtupoBanue (AKILI). HecMotps Ha mokazaHHYyIO
3G (GEKTUBHOCTh  XHUPYPrUYEeCKOW  PEBaCKyJSIPU3AlMM  MHOKapa,
KapIHOXHUPYPrUIecKre BMEIIATEeIbCTBA COIIPOBOKAAIOTCSI
BO3/IeHCTBHEM psijia HEONArompusITHBIX (hJaKTOPOB, BKIIIOYAS UIIEMHIO-
penepdysuto, CHUCTEMHBIH BOCHAJIUTENbHBIN OTBET,
reMOJMHAMUYECKHEe KoyeOaHus U TNPUMEHEHHE HCKYCCTBEHHOTO
KpPOBOOOPAIIEHHUS, YTO MOXKET HHUIMUPOBATH MOBPEXKICHNUE TOIETHON
TKaHU U yCKOPATH mporpeccuposanue XBIT [9-11].

VY manueHtoB C caxapHBIM AMA0ETOM JAaHHBIE MATOJIOTHIECKUE
MPOLECCHl TPOTEKAIOT 0o0Jiee arpecCHBHO BCIEACTBHE HCXOJHOTO
MOPAXEHUs  MUKPOLUPKYIATOPHOIO  pycla,  MeTaboJIMIecKuX
HapyImIeHWH ¥ XPOHHYECKOTO BOCHAJCHUS, YTO CYIIECTBEHHO
MOBBIIIACT PUCK CHIDKECHUS (YHKIMH IMOYEK B IOCICONEPAOHHOM
nepuone [3,12].

B ycnoBusax Y3bekucrana u crpan LleHTpanbHOW A3uWu maHHAs
npoGyieMa NpUOOpeTaeT IOMOIHUTENbHYIO aKTyalbHOCTh B CBS3U C
BBICOKOW  PacHpOCTPAaHEHHOCTBIO  META0OIMYECKUX  HAPYIICHHH,
apTepHaNbHON TUIEPTEH3UH U OCOOCHHOCTAMHU O0pas3a >KU3HH, YTO
crocoOCTByeT OoJiee paHHEMY Pa3BUTUIO COCYAUCTBIX OCIOKHEHUH U
yckopeHHoMmy mporpeccupoBanuto  XbBII 'y nmanHoil karteropuu
MaueHToB [6,7].

Hecmorps Ha 3HauMTeNnbHOE  KOJMYECTBO  MCCIEIOBaHMM,
MMOCBSAIIEHHBIX 0CTPOMY MTOBPEIKICHUIO MOYCK mocJe
KapAHOXUPYPTUUECKIX BMELIATENBCTB, BOIMPOCH  JOITOCPOYHOTO

nporpeccupoBanust XbIl y manueHToB ¢ caxapHBIM AWaOETOM TOcIe
AKIII ocrarorcss HEOOCTATOYHO H3YyYeHHBIMU. OTCYTCTBHE YETKOM
CHCTEMBbl ~ KJIMHHYECKOHW CTpaTH(UKAIMK PHCKA  OrpaHUYMBACT
BO3MOKHOCTH PaHHETO MPOrHO3UPOBAHMUS YXYJUICHUS (yHKIMH TT0YEK
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U CBOCBPEMEHHOTO TPOBEACHUA NPO(YUIAKTHICCKUX MEPONPHUITHI
[6,7].

Takum  00pa3oM, BBIIBICHHE KJIMHHYECKHX IPEIUKTOPOB
MIPOTPECCUPOBAHMS XPOHUUECKOH OONE3HM MOUYEeK y IAIMEHTOB C
CcaxapHbIM JHa0eTOM TIOCIe AOPTOKOPOHAPHOTO IIYHTHPOBAHUS
SIBJSIETCSL aKTYaJIbHOM HAYYHOM U MPaKTUUECKOH 3a7jaueii COBpEMEHHOM
Memuiuabl [13,16,17].

Lesnb nccenoBanms. Llenbio HACTOAIIETO UCCIIEIOBAHUS SBIISIETCS
BBISIBIICHHE M OLCHKA KIMHUYECKHUX MPEAUKTOPOB MIPOrPECCHPOBAHUS
XPOHUYECKOW OOJNE3HH MOYEK Yy MAIMEHTOB C CaxapHBIM AuabeToM 2
THIa TIOCTA€ AOPTOKOPOHAPHOIO INYHTHPOBAHMS HA  OCHOBE
KOMIIJIEKCHOTO aHaJIN3a KINHUKO-Ta00paTOPHBIX X MHCTPYMEHTAIBHBIX
MoKasareineil.

MaTepn aJIbl u METOAbI uccjaeaoBaHus. HpOBeﬂeHO
HaO0II01aTeIbHOE AHAJIIUTUYCCKOC KOTOpPTHOC HUCCIICO0BAHUC,
HaIrpaBJICHHOC Ha BBISABJICHUC KIMHUYCCKUX MPEAUKTOPOB

MIPOTPECCUPOBAaHMUS XpoHUUeckoi 6one3nu mouek (XbII) y mamuentos

C caxapHeIM JuabeToM 2 THNA TOCJe  aOPTOKOPOHAPHOTO
myHTtupoBanus  (AKIL). HccnemoBanme BheImonHEHO Ha 0ase
CaMapKaHICKOrO obmacTHOTO ¢bunuana Pecmybnukanckoro

CHENUATU3MPOBAHHOTO HAyYHO-MPAKTUYECKOTO MEAUIIMHCKOTO IEHTPA
kapauonoru B nepuon 2022-2025 rr. [uzaiiH uccienoBaHusl HOCHIT
PETPOCTIEKTUBHO-IIPOCTICKTUBHBIN XapaKTep ¢ aHATU30M MEIUIUHCKOM
JIOKyMEHTAIIMH U NOCIIEAYIONNM HaOTI0AeHHEM allUeHTOB.

B nccnenoBanue BkitoueHO 135 manueHToB ¢ caxapHbIM JHa0eTOM
2 tnma, nepeHecmmx AKII. Cpenamii Bo3pact o00cieIOBaHHBIX
cocraBun 60,2+6,8 roma, nons myxuun — 60%, xenmun — 40%.
MenanaHa [IUTHTENTFHOCTH caxapHoro nuadera cocrtaBuna 14 [12;18] nert.
[epron HabmomeHus cocTaBmi 12 MecsIes.

KpurepussiMu BKIIOYEHHS SIBISUIACH. yCTAHOBJICHHBIH JIHArHO3
caxapHoro amabera 2 THIIA, TEPEHECEHHOE AOPTOKOPOHAPHOE
LIYHTHPOBAHHUE, HAIMYME AAHHBIX O (PyHKIMH MOYEK (CHIBOPOTOYHBIN
KpPEaTHHUH, CKOPOCTh KIyOOYKOBO (umpTpaiun) 1m0 W 1ocie
OTEPaTUBHOTO BMEIIATEIbCTBA, Bo3pacT crapiie 18 ner. Kpurepusamu
HCKJIIOYEHHUS CIY KW TePMHUHAIBHAS CTaAUsI XPOHUUECKOH Oone3Hn
MOYEK, OCTPOE TIOBPEXKACHHE IOYEK JO ONEpaliy, HaJMIne
OHKOJIOTHYECKUX  3a00NeBaHMH W TOKEIOH  COMyTCTBYIOIICH
MIATOJIOT MY, CIIOCOOHOM MOBIMATH HA IIPOTHO3.

OrneHka KIMHIYECKOTO CTaTyca BKJIIOYANIA aHAJIN3 BO3pacTa, MoJa,
MHJIEKCa Macchl TeNa, JUIUTEIBHOCTH CaXapHOro auabera, HaIMIus
apTepHaNbHON THIIEPTEH3UH, COMYTCTBYIOMMX 3a00JICBAaHHM, a TaKKe
0COOCHHOCTEH IIOCIIEONEPAIIOHHOTO TIE€PUOJA, BKIIIOYAas pa3BHTHE
ocnokHeHui.  JlabopaTopHbIe TOKa3aTend BKIIOYAIA  YPOBEHb
riukupoBanHoro remornoouna (HbAlc), ChIBOPOTOUHBIN KpEaTHHHH,
pacuér ckopoctu KiayboukoBoit ¢unsrpaimun (CK®) no dopmyre
CKD-EPL, nunuassiii npodusib, C-peakTHBHBIH OENTOK M MOKA3aTeIH
anbOyMUHYPUH IIPH HATWYUH JAHHBIX.
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VHCTpyMeHTanbHBIE ~ METOABl  OOCIEIOBaHMS  BKIIIOYAIH
aneKTpokapauorpaduio,  dXokapaumorpaguio M yIbTPa3ByKOBOE
uccienoBanne modek. CTaguum XpOHHYECKOH OOJNE3HH TMOYeK

OTIPEETAINCH B COOTBETCTBHH ¢ pexomenaammsivu KDIGO (2022).

OCHOBHOH ~ KOHEYHOM  TOYKOH  HCCIEIOBaHUS  SBISIOCH
nporpeccupoBanue XbII, ompenensiemoe Kak CHHXEHHE CKOPOCTH
KiIy6oukoBoi ¢uibTparmu Ha >30% OT HCXOAHOTO YPOBHS WIIH
nepexon B Oonee BeIcokylo cragmio XbII B Teuenme mnepmona
HaOIIOAEHMS.

Cratuctuueckas ~ 0o0paboTka  JaHHBIX  MPOBOJIIACE  C
WCTOJIB30BaHUEM TporpaMMHOro obecmeueHuss SPSS Bepcum 25.0
(IBM, CIHA). [ns KONHYECTBCHHBIX MJAaHHBIX PACCUHTHIBAIUCH
CpeIHHe 3HAYCHHS M CTaHIapTHEIEC oTKiIoHeHus (M+SD) mnbo mennana
Y MEXKBapTWIbHBIN pa3max [IQR] B 3aBHCHMOCTH OT pacnpeneneHus.
HopMmaneHOCTs pachpenefieHuss OLEHHMBAIach C HCIIOIb30BAHHEM
kpurepuss anupo—Yunka. [{ng cpaBHEeHUs rpynn HNPUMEHSUIMCH t-
KpUTEpUH CrplofieHTa  WIH U-kpurepuii  ManHa—YurHu.
KaTeropuanbHble MepeMEHHbIE aHAIN3UPOBAINCH C HCIIOIb30BAHHEM
X2-KpUTEpHSL.

Jns BBISIBIICHUSI (axTopoB, aCCOLMHPOBAHHBIX c
mporpeccupoBanueMm  XbII, mpoBomwics  omHOGAKTOPHBIA U
MHOT0()aKTOPHBIN JTIOTUCTUYECKIH PETPECCHOHHBIIN aHAIN3 C PaCYETOM
orHomeHus: aHcoB (Odds Ratio, OR) u 95% moBepuTenbHOrO
uatepBana ([AUW). Honomnutensro BeImonwsicas ROC-ananus mns

ompe/esieHns MOPOTOBBIX 3HAYCHUI KIroueBbix mokasareneit (HbAlc,
CK®) c omenkoit mmomamu mon kpuBoi (AUC). Craructuuecku
3HAYMMBIMU CYUTAINCH pa3nuuust mpu p<0,05.

Pacuér o00béMa BBIOODKM  OCYIIECTBISUICS ~ HMCXONI U3
IpeArnonaraeMoi 4actorsl mporpeccupoBanmst XbBII 65%, ypoBus
3HagnMoct 0=0,05 1 MomHocTH HccnenoBanus 8§0%, 9To Onpeae IO
HEo0X0AMMOCTh BKIIOUeHHs He MeHee 100 marueHTos.

HccnenoBanne TPOBEJEHO B COOTBETCTBHH C IPHUHIOUIAMH
XenbcHHKCKOU nexnapanui. [IpoTokon mccrnemoBanust ObUT 0Z0OpeH
JOKAIBHBIM ~ STHYECKMM  KOMHTETOM. Bce  mamueHTs!  Jgamm
HnH(pOPMHUPOBAHHOE COTIacHe HA y4acTHE B HCCIEAOBAHUM.

Pesyabrarel  ucciaenoBaHus. B Teyenue  12-Mecs4HOro
HaOmroneHust y 58 u3 135 manueHToB ¢ caxapHbIM IUabeToM 2 Tuia,
MEPEHECILHX A0PTOKOPOHAPHOE LIyHTUPOBAHHE, ObLIIO

3apErUCTPUPOBAHO MPOTPECCHPOBAHUE XPOHUUECKOH OOJE3HHU IOYEK,
gto coctaBmio 43,0%, Toraa kak y 77 marueHToB (57,0%) nokazarenn
(GYHKIME ~ TOYEeK  OCTABaIHCh  OTHOCUTENBHO  CTAOWIBHBIMU.
[lomyueHHsle maHHBIE CBUACTENBCTBYIOT O BBICOKOM dacToTe
YXYILUICHUS MOYCYHOH (HYHKIUHM B JAHHON KIMHUYECKOW TPYIIIE, 4TO
MONTBEP)KAACT 3HAYUMOCTb IOWCKa (DaKTOPOB pHCKa paHHETo
nporpeccupoBanusi XbBIl y manumeHTOB C coueTaHWEM caxapHOTO
nuabeTa W WMIIEeMUYeCKOd OO0Je3HH cephama Mocie XHPYpPrudecKoi
PEBaCKYISIPH3ALIH MUOKap/a.

Tabmuma 1. CpaBHUTENbHAS XapaKTEPUCTHKA MAMECHTOB B 3aBICUMOCTH OT HaH4us nporpeccupoBanus XbI1

MNokasatenb MporpeccuposaHue XBIM (N=58) bes nporpeccuposanua (N=77) p
Bospacrt, ner 62,3+6,5 58,1+6,2 0,001
OnutenbHocTb CA, net 17,2+4,1 13,1+3,8 <0,001
HbAlc, % 108+1,2 89+11 <0,001
CK®, mn/munH/1,73 m? 34,2+6,1 528+74 <0,001
NMT, kr/m? 31,6+3,2 298+29 0,020
ApTepuanbHasa runepteHsua, % 79,3 57,1 0,010
Oucaunngemmsn, % 72,4 61,0 0,150
MNMocneonepaLMOHHbIE OCNOXKHEHUA, % 41,3 19,5 0,008

Kak BumHO w3 Tabmumpbl 1, MAIMEHTHl C MPOTPECCUPOBAHUEM
XPOHHYECKOH OOJIE3HU MOYEK CTATUCTHIECKH 3HAYUMO OTIMYAINCH OT
OONBbHBIX 0€3 OTPULATENILHON AWHAMUKM (YHKLIHMH IOYEK IO DSty
KJIIOUEBBIX KIMHMYECKHX M J1a0OpaTOpHBIX mapameTpoB. B rpymme
nporpeccupoBanust XbII cpemHmii Bo3pacT OBLT BBINIE M COCTaBHII
62,3+6,5 roma npotus 58,1+6,2 roxa B rpymnme cTaOMIFHOTO TEUCHHUS,
YTO YKa3plBaeT HA JIOMOJIHUTEIBHOE HEONAroNnpusITHOE BIHSHHE
BO3pacTa Ha MOYEYHBIH MporHo3. Hambomnee BbIpaKeHHBIE pa3nuyaus
OBUIN BBISIBIICHBI 10 JUTUTEIFHOCTH CaXapHOT0 JHabeTa: y MaliueHTOB C
nporpeccupoBanueM XbII ona gocturana 17,2+4,1 roma, Torma Kak B
rpymnmne 0e3 mporpeccupoBaHusi cocTtaBisuia 13,1+3,8 roma, mpum
BBICOKOW CTaTUCTUYECKOW 3HAYMMOCTH pPa3Nuuuil. DTO TO3BOJSIET
paccMaTpuBaTh UIUTENBHBIM aHaMHe3 quabeTa Kak BasKHBIA Mapkep
HaKOIUICHHOTO COCYAUCTOTO X METAOOIMIECKOTO ITOBPEKICHHS.

Oco0oro BHHMaHHS 3aCIy)KHBAET YPOBEHb TIIMKHPOBAHHOTO
remornobuna. Y OonbHbIX ¢ mporpeccupoBannemM XBII HbAlc
cocraBun 10,8+1,2%, Torma xak npu cTaOMIBHON (YHKIMU MOYEK —
8,9+1,1%, uro moAaTBepXKAAET 3HAYMMYIO pOIb XPOHHYECKOH
TUMCPIIIMKEMUH B yXYIIICHWM TOYeYHOH ¢(yHKmmu. McxomHbrit
YPOBEHb CKOPOCTH KIIyOOUKOBOH (HIBTpAIMU TaKXKe 3HAYUTEIHHO

pasnuuancs Mexay rpynmamu: 34,2+6,1 wur/mun/1,73 M? nportus
52,8+7,4 ma/mun/1,73 M? COOTBETCTBEHHO, YTO CBHUACTEIBCTBYET O
TOM, YTO YK€ CHH)KCHHAsI HCXOJ(HAs oueyHas (YHKIHS CYLIECTBEHHO
MOBBIIIAET PUCK JabHEMNIIero mporpeccuponanus XbII.

Wnnexc mMaccsl Tena B IpyIIe NporpecCHPOBaHUS ObLIT HECKOJIBKO
BBIIIIE, W XOTSA pa3IH4Ms [0 STOMYy [OKAa3aTelio ObIM MeHee
BBIPXXCHHBIMH, OHU TaKXK€ JOCTHI'AIHM CTaTHCTHYECKOH 3HAYUMOCTH,
YTO OTpakaeT BKJAJ HM30BITOYHOI MacChl Tela M METabOIMYeCKOU
HArpy3Ky B HEONArompusATHOE TeUeHHE 3a00JeBaHUA. ApTepHaibHas
THIIEPTEH3Us JOCTOBEPHO Halle BCTpEJalach Yy MAIUEHTOB C
MPOrPECCUPOBAHUEM XBII, YTO NoT4EPKUBAET poib
reMOJIMHAMHYECKOT0 (hakTopa B TOBpPEXACHMH moyek. Yacrora
MOCJICOTICPALIOHHBIX OCIOXKHEHUH Tarke OblIa 3HAYMMO BBIIIE B
JAHHOM TPyHNIle, YTO MOXKET YKa3blBaTh HA BIMSHHE CHCTEMHOU
BOCTIAJIUTENIPHON PEAKINH, HECTAOMIBHON IeMOJUHAMUKH U TSXKECTH
MEPHUOTICPALIMOHHOTO NEpHOoJa Ha JaibHeillee CHIWKeHHE (QYHKLIHN
nouek. B To xe Bpems MO pacnpoCTPaHEHHOCTH ITUCIUMHIEMHHU
CTAaTUCTHYECKU 3HAYUMBIX pa3IMdUi IOMy9eHO He OBIIO, XOTS
TEHJCHIMS K Oonee BBICOKOH YacTOTe 3TOr0 HApyLIeHUs B TIPyIIe
MIPOTPECCUPOBAHMS COXPAHSIIACE.

Tabmuma 2. KoppensinnoHHBIH aHATN3 MEX/y KIMHUKO-Ta00paTOPHBIMU MOKA3aTeNsMU U cHIbKeHneM CKO

Moka3sartenb KoaddpuumeHT koppenauum (r) p
HbAlc un cHuxeHne CKD -0,62 <0,001
OnntenbHocTb CA 1 cHMXeHne CKdD -0,58 <0,001
BospacT 1 cHuxkeHne CKP -0,41 0,002
C-peaKTuBHbIN 60K 1 CHUXKeHne CKP -0,36 0,010
NUMT u cHuxKeHne CKD -0,29 0,030

Koppensimonnslii aHamu3 MOKas3al, YTO YXYALICHHE MOYEYHON
(GyHKIUHU y 00CIeIOBAaHHBIX MAIMEHTOB OBLIO TECHO CBSI3aHO C PSAIOM
KJIMHUYECKN 3HAYUMBIX Tokas3atened. HamOomee cunbHas oOpartHas
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KOppEeJIMOHHAsT CBSA3b YCTaHOBIEHa Mexay ypoBHem HbAlc u
CKOpPOCTBIO  KiIyOoukoBOH ¢uibTparmu  (r=-0,62; p<0,001). Oto
03HAyaeT, 4TO IO MEPE YBEJIMYCHMS BBIPAKCHHOCTH XPOHMYECKOMH
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TUIEPrIIMKEMUH Habmoganock 6omnee cymecrBeHHOe cHkeHne CK®.
JlaHHBIN pe3ynbTaT MMEET Ba)XKHOE MaTO(QHU3HOIOTHYECKOe 3HAuYCHHE,
MOCKOJIBKY ~ TIOATBEPXKIACT  LCHTPAIBHYIO  POJIb  IUIOXOTO
[JIMKEMUYECKOr0 KOHTPOJS B MPOTPECCHMPOBAHUM  HAOCTHYECKOM
Hedponatiy. XpoHUYecKast THIICPrIIMKEMHs. CIIOCOOCTBYET aKTHBALIMU
OKCHJIATHBHOTO CTpecca, MOBPEKACHUIO SHIOTENMSA, KIIyOOYKOBOH
runepGUIbTPaLld Ha PAHHHUX ATalax M MOCIEAYIOIIEMY HCTOIICHHUIO
(GUIBTPALIMOHHON CIIOCOOHOCTH MOYEK, YTO 3aKOHOMEPHO OTPakaeTcs
B BBISIBJICHHOHM OTpULIATENILHON KOPPEISLIUH.

JlocraTto4Ho TecHast 0OpaTHasi CBSI3b ObLIA TAKXKE BBISBICHA MEXILY
IUTMTEIBHOCTBIO caxapHoro muabera u cHmikennem CK® (r=-0,58;
p<0,001). DTO CBHUAETENBCTBYET O TOM, YTO YEM JOJbIIEC MAIMEHT

CTpaJaeT  caxapHeIM  OHAa0eTOM, TEeM  BBHIIE  BEPOATHOCTH
(hOopMHPOBaHUS XPOHUYECKOIO CTPYKTYPHOTO MOBPEKACHHS MOUYCK.
Takoit  pe3ynprar  OOBSACHACTCS  IOCTENICHHBIM  HAKOIUICHHEM

MHUKPOAHTHOTIATHIECKUX M HHTEPCTUIHATIBLHO-(hHOPO3HBIX U3MEHEHHH,
XapakTepHbIX Ul JUIMTENBHOrO TeueHms auabera. Pakruuecku
JUINTETBHOCTD 3a00JIEBaHMS OTPAXKAaeT CYMMAapHYIO OKCIIO3HIMIO
HEOIaronpuaTHEIX MeTaboIMYecKHX (hakTOPOB M TOTOMY 3aKOHOMEPHO
ACCOIMUPYETCSI C yXyAIEHHEM (DYHKIHH MOYEK.

Mexnay Bo3pacToM manumeHToB u cHmwkeHueM CK® Taxxke
YCTaHOBJICHA CTATUCTUYECKH 3HAUMMAst 00paTHast KOPPEISLUs CpeaHer
cumbel  (r=-0,41;  p=0,002). JlamHas  3aBHCUMOCTb  MOXET
CBHUJICTEILCTBOBATh O TOM, UYTO BO3pacT SBISIETCI HE TOJBKO
neMorpaguyeckoil  XapaKTepHCTHKOH, HO W  HHTETPaJbHBIM
MOKa3aTeneM HaKOIUICHHOT'O CEep/IeIHO-COCYAUCTOrO u
MeTabonmyeckoro pucka. C BO3pacToM y MAalMEHTOB YBEIHUUBACTCS
YacToTa  apTepHATBHON  THIEPTEH3HH,  aTePOCKJIEPOTHYECKOTO
MOPAKEHUS COCY/IOB, JHIOTEIUATBHOW TUC)YHKIMH M CHIDKAETCS
pe3epBHasl ~ CHOCOOHOCTH ~ IMOYEK, YTO  MOXET  YCKOPSTbH
nporpeccupoBanue XbI1 mocne AKILL.

OrpunarenbHas KOppelsinus MeXOy ypoBHeM C-peakTHBHOTO
oenka u CK® (r=-0,36; p=0,010) mnoxaTBep>kmaeT ydactue
BOCIIAJINTENIBHOTO ~ KOMIIOHEHTa B MEXaHH3Max  IOYEYHOTO
MOBpexIeHust. XOTsI CUJIa ITOU CBsI3H ycTymana koppemsiiusim ¢ HbAlc
1 JUTUTENIFHOCTBIO Auabera, €€ cTaTUCTHIEeCKast 3HAYUMOCTb IT03BOJISIET
TOBOPUTh O CYIIECTBEHHOH pONM CHCTEMHOTO BOCHAICHUS B
nporpeccupoBanuu XbII. ¥V nmanueHToB nocnie kapIuoXupypruieckoro
BMEIIATEIbCTBA BOCTIAJIUTENIFHAS PEAKIMS MOXKET OBITH CBSI3aHA KakK C
CaMHM  ONEpPaTUBHBIM CTPECCOM, TaK M C OCOOCHHOCTSIMHU
METabO0IMIECKOr0 CTaTyca, YTO CO3AAET JOIOIHUTEIbHBIC YCIOBUS IS
MOBPEX/ICHUS TIOUYEUHOH MapEeHXUMBL.

Wungexc maccel Tena Takke AEMOHCTPHPOBAN OTPHUIATEIBHYIO
KOPpPEeJLILMIO CO CKOPOCTBIO KiTyOoukoBoi (uibrparmu (r=-0,29;
p=0,030), x0T maHHas CBs3p ObLIa HaWMEHEE BBIPAKEHHOH cpean
MIPEACTAaBICHHBIX MOKa3arenei. TeM He MeHee Jake yMEepeHHas Chiia
9TOM acconManyy MO3BOIAET MPEAINoNararb BKJIAL OXHPEHUS U
MeTabOJIMYECKOT0 CHHIPOMa B YXYIIICHHE ITOYCYHOH (YHKIMH.
BepositHo, noBeimienHsii UMT ycunuBaeT HHCYIMHOPE3UCTEHTHOCTD,
CHCTEMHOE BOCHAIEHHE, THUNEePOUIBTPALMOHHBIE MEXaHH3MBl H
TreMOJVHAMUYECKYIO HAarpy3Ky Ha IOYKH, 4YTO CIIOCOOCTBYET
MIPOTPECCUPOBAHUIO XPOHUIECKOH OOJIC3HH TTOUEK.

Takum 00pa3oM, pe3ynbTaThl KOPPEISINMOHHOTO — aHAIU3a
MOKA3aJId, YTO CHIKEHHE (YHKLHHU MOYEK Y MALUCHTOB C CaxapHbIM
MabeToM I0CiIe a0PTOKOPOHAPHOTO IIYHTHPOBAHMS HanOoIee TECHO
CBS3aHO C JIEKOMIIEHCAINeH YTJIEBOAHOrO OOMEHa, TUTENIBHBIM
TEYEHHEM CaxapHOro JuabeTa M HCXOAHBIM METaOOIHYECKH-
BOCTIANUTENbHBIM  HeOmaromonyuuem. Ilpu 3tom HbAlc wu
JUINTETBHOCTh J[uabeTa MPOAEMOHCTPHPOBAIN HanOolee CHIIBHBIC
cem3u ¢ yxyamenueM CK®, uro mnoguépkuBaer uX BBICOKYIO
KIMHUYECKYI0O 3HAYMMOCTh KaK MOTEHIMAIBHBIX IPEIUKTOPOB
nporpeccupoBanust XbI1.

Tabnuua 3. OgHohakTOPHBIN JOTUCTHYESCKUI aHanu3 GakTopoB pucka mporpeccupoBanusi XbI1

daKTop OR 95% M p
HbAlc >10% 3,8 2,1-6,9 <0,001
CK® <40 mn/mnn/1,73 m? 45 2,4-8,2 <0,001
OnntenbHoctb C, >15 net 3,2 1,8-5,7 <0,001
ApTepuanbHas rmnepTeHsus 2,4 1,3-45 0,004
MocneonepauyoHHble OCNOKHEHUSA 2,9 15-5,6 0,002
NMT >30 Kr/m? 1,8 1,0-3,2 0,040

Jlannsie 0J1HO(AKTOPHOTO JIOTUCTHYECKOTO aHaIIN3a,
MpeCTaBICHHBIC B TAOMUIIE 3, MOKa3aly, YTO HanOoJiee BRIPAKCHHBII
puck nporpeccupoBanusi XBII oTmeuancss y ManuMeHTOB C HCXOAHO
CHIDKEHHOM CKOPOCTBIO KIIyOOuKoBOH (uibrpammu meHee 40
mir/mun/1,73 M2, JIns  JAaHHOrO IOKas3aTesisl OTHOIICHHE IIIaHCOB
coctaBwio 4,5, 4ro yKa3zplBaeT Ha OoJiee YeM YCTHIPEXKPATHOE
YBEJIMYCHHE BEPOATHOCTH HEOJIAarompUATHOrO MoyeyHoro ucxona. He
MeHee 3HaYMMbBIM (PaKTOPOM OKa3aics BeICOKHit ypoBerb HbAlc Goree
10%, npu kotopom puck mporpeccuposanust XbII Bospacran B 3,8
pa3a. DTO MOATBEP)KAACT, YTO AEKOMIICHCALUA caxapHOoro amabera
BBICTYIIACT OJHUM U3 BELYIIHX ACTCPMUHAHTOB yXyIILICHHS TOYCUHON
(GYHKLMHU B TIOCJICONEPALIIOHHOM MIEPHO/IC.

JnurensHOCTE caxapHoro amabera Oonee 15 mer Takxe ObLia
cBf3aHa C Oosee dYeM TPEXKPATHBIM  MOBHIIEHHEM  pHCKa
nporpeccupoBanust  XbBII, 4To cormacyercs c  pe3ynbTaTramu
KOPPEJSIIIMOHHOT0 aHA/IN3a U YKa3bIBA€T Ha BAXKHOCTh XPOHHYECKOTO
METa0OIMUIECKOr0 CTaXka. ApTepHalbHas TMIEPTCH3MS yBEIHUYUBANA
puck mporpeccupoBaHuss B 2,4 pa3a, mTOmYEpKUBAsL ~ POJIb
MEPCUCTUPYIOLIEH MeMOJUHAMUYECKOW HArpy3ku Ha nodku. Hamuuue
MOCJICONICPALIOHHBIX ~ OCJIOKHEHMH  MOBBIIAJIO  BEPOATHOCTH
HEONArompusITHOrO IMOYEYHOro ucxona B 2,9 pasa, 4ro OTpa)kaeT
BIMSHUE TSKECTH TEUCHUS PAaHHETO MOCIECOIEPAI[MOHHOIO IEPHOAa.
OXupeHHe TakKe JEMOHCTPHUPOBANO CTATHCTUYECKH 3HAYMMYIO
accoumanuio ¢ mporpeccupoBanueM XbII, omHako ero Bkmanm ObLT
MEHee BBIPQKCHHBIM I10 CPAaBHEHHIO C APYTUMH (haKTOPaMH.

Tabmuma 4. MHOTO(AaKTOPHBIH JOrMCTHYSCKUN aHAINM3 HE3aBICHUMBIX IPEITUKTOPOB MporpeccupoBanms XbI1

daKTop OR 95% M p
HbA1lc >10% 31 1,6-5,8 <0,001
CK® <40 mn/mnn/1,73 m? 3,8 2,0-7,2 <0,001
OnntenbHoctb C, >15 net 2,7 14-51 0,002
MocneonepauyoHHble OCNOKHEHUSA 2,2 1,1-4,3 0,020

MHOropaKkTOpHBIA JIOTUCTUYECKUI aHaJIn3 TO3BOJIWI BBIICTUTH
HE3aBHCHMBIE TIPEIUKTOPBI IPOrPECCUPOBAHUS XPOHUUECKOH 00NIe3HN
MMOYEK y MalMeHTOB ¢ caxapHeiM nuaberom mocie AKII. Ilocne

MOMpPaBKH Ha B3aUMHOE BIMSIHUE (DAKTOPOB  CTATHCTHYECKYIO
3HAQUUMOCTh ~ COXPAHIIM  d4eTelpe  mokaszaTensi. HambGomsiryio
HE3aBUCHMYIO  IPOTHOCTHYECKYI0 ILEHHOCTh HMENa  HCXOIHO

camxennas CK® menee 40 mur/mun/1,73 M2, yBenuuuBaBIIas PUCK
nporpeccupoBanust XBI1 B 3,8 paza. [IpakTH4ecKH COMOCTaBUMYIO
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3HAYMMOCTh COXpAHsI TMOBbINICHHBI ypoBeHb HbAlc Gomee 10%,
KOTOPBI YBEIMYHMBAI BEPOSTHOCTH HEONArOMpUATHOTO Mcxoxa B 3,1
paza. OTH 7Ba IOKa3aTels MOXKHO DPAacCMaTpHUBaTh KaK KIFOYEBBIC
KOMIIOHCHTbI KIIMHUYECKOH CTpaTU(UKALIMU PUCKA.

JnurensHOCTH caxapHoro auabera Oosee 15 jeT Takxke ocranach
HE3aBUCUMBIM  ()aKTOpOM  pHCKa,  TOBBIIIAs  BEPOATHOCTH
nporpeccupoBanust XBII B 2,7 pasa. Oro momdy€pkuBaeTr, dYTO
JUIUTCNIbHBIA  MabeTHYECKUii aHAMHE3 HMEET CaMOCTOSTEIbHOES
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MIPOTHOCTHYECKOE 3HAYCHHE U HE CBOAUTCS TOJIBKO K BIIHSHUIO
TEKyIIEro YPOBHS TJIUKEMHH WIM HCXOAHOM (YHKIMH IIOYEK.
[ToceonepaioHHBIE  OCIIOKHEHHS TaK)Ke COXPAHMIM 3HAYUMYIO
ACCOLMALMIO C YXYALICHUEM IMOYCYHOW (DYHKIMH, YBEIUYMBAs PHCK

nporpeccupoBanust XbII B 2,2 pa3a. B coBOKynmHOCTH 3TO yKa3bIBaeT
Ha COYETAaHHOE BIMSHHE IPEJONEPAIIOHHOTO MEeTa0oIMIEeCKOro
cTaryca U TSDKECTH IMOCIEONEPalMOHHOrO Mepuoja Ha JAajbHeNIui
MOYEYHbIN IPOTHO3.

Tabnuia 5. ROC-aHanu3 OpoOrHOCTHYECKOM 3HAYMMOCTH OCHOBHBIX IOKa3areneit

Mokasartenb AUC 95% P MoporoBsoe YyBcTBUTENBH Cneuund
an 3HayeHue ocTb, % WYHOCTb, %
HbAlc 0,82 0,74- <0,0 9,8% 78 75
0,89 01
CK® 0,86 0,79- <0,0 42 81 79
0,92 01 mA/muu/1,73 m?
KomburHMpoBaHHan 0,91 0,85— <0,0 — 84 83
Mmogaesnb 0,95 01
Pesynbrarst ROC-ananu3za MOATBEP TN BBICOKYIO  BOCHAJCHHS B MATOr€HE3e IIOYCYHOTO IOBPEIKACHUSI y JAHHOM
MPOTHOCTHUYECKYIO [[EHHOCTh M3YYEHHBIX I[OKa3aTeNneil. YPOBeHb  KAaTErOpUMH MAIMCHTOB. JTO OCOOCHHO BAaXHO B  YCIOBHSAX
HbAlc mpomeMOHCTPHPOBAT XOPOIIYI0 CHOCOOHOCTh K Pa3feNCHUI0  MOCTKAPIUOXHPYPTHUECKOro MEpUoJa, KOrjJa  BOCIAIUTEIBHBIN

MAIMEHTOB C BBICOKMM M HU3KHMM pUCKOM mporpeccuposanus XbII, o
yém cBungerensctByer AUC 0,82. IloporoBoe 3nauenme 9,8%
obecreunBano IyBCTBUTENBHOCTh 78% U crnermpuaHocts 75%, 91O
MO3BOJSIET paccMaTpuBaTh JTOT IMOKA3aTeNlb Kak IPAKTHUECKU
3HAQUYUMBIH OPHUEHTHpP IpH KIMHHYecKoM HabmogeHnu. OpHako emé
0oJiee BRICOKOH POTHOCTHYECKON CIIOCOOHOCTHIO 00Jaana UCXOaHAS
CKOPOCTh KITyOOUYKOBOW (UIBTpalvu, ISl KOTOPOW IUIOMIaIb MOJ
ROC-kpuBoii cocraBuna 0,86. ITopor CK® 42 muw/mun/1,73 m?
XapaKTEPU30BAJICS BHICOKOH 4yBCTBUTEIBHOCTBIO H CIICLU(DUYHOCTBIO,
YTO MOAYEPKUBACT €r0 3HAYMMOCTh [UISI PAHHETO BBIACTICHUS TPYIIIHI
pHCKa.

Hannyummue pe3ynsTaThl IPOAEMOHCTPUPOBaIa KOMOMHUPOBaHHAS
monenb, BkmouaBmas HbAlc, CK® wu amurenpHOCTH caxapHOTO
muabera. 3HaueHne AUC 0,91 yka3piBaeT Ha OYEHb BBICOKYIO
MIPOTHOCTHUYECKYI0O TOYHOCTh NAHHOM MOJENH. OTO O3HAa4daeT, 4YTo
COBMECTHAsI OIIEHKAa HECKOJBKUX KJIMHUYECKH 3HAYMMBIX IapaMeTpoB
CYIIECTBEHHO IIOBBIIIAET BO3MOXKHOCTH PAHHEr0 IPOTHO3HMPOBAHUS
nporpeccupoBanust XbII no cpaBHEHHUIO ¢ UCMOJIB30BAHUEM KaXJIOTO
MoKazaTenss 1O  OTIENBHOCTH. [lomyuennsle  pe3ynbTaThl
MOATBEPKIAAIOT  IEECO00Pa3sHOCTh KOMIUIEKCHOTO —IOAXOJa K
CTpaTU(UKAIMK PUCKA Yy IMAIUEHTOB C CaxapHBIM IHabeToM Imocie
A0PTOKOPOHAPHOTO ITYHTHPOBAHHUSI.

[IpoBenénHbIN KOPPEISILIMOHHBIN aHAIU3 IO3BOJIMI YCTAaHOBUTb,
YTO MPOTPECCHPOBAHUE XPOHUIECKOH OONE3HH MOYEK Yy MAIEeHTOB C
caxapHbIM JHabeTOM IOCIIe A0PTOKOPOHAPHOTO IIYHTHPOBAHHUS TECHO
CBS3aHO C BBIPAXKECHHOCTHIO HAPYIIEHWH YIJIEBOAHOTO OOMEHa,
JUINTETBHOCTBIO  JUA0EeTHYeCKOro  aHaMHe3a,  BO3pPacTOM U
aKTHUBHOCTBIO BOCHAIMTENBHOTO mpomecca. Hambomee cuipHas
oOpaTHast KOppEIINUOHHAs CBA3b OblIa BBISIBICHA MEXIY YPOBHEM
HbAlc u ckopocThiO KIyOOUYKOBOW (PIIIBTPALIMM, YTO YKa3bIBaeT Ha
CYIIECTBEHHOE BIMSHUE XPOHUIECKOH IHITEPIIINKEMUH Ha yXyALICHHE
¢byukimu mouek. Beicokuit ypoBenr HbA Ic acconumposancs ¢ Gomnee
BEIpaXeHHBIM cHIDKeHHEM CK®, 4To moATBepkaaeT KI04eBylo poilb
HEYAOBIECTBOPUTEIHHOTO TIIMKEMHYECKOTO KOHTPOJISI B
MporpeccupoBaHnu auabetudeckoir HedpomaTud ¥ (HOPMHUPOBAHHU
HEeOJIAaroNpHsITHOrO MOYEYHOT 0 MPOrHO3A.

ComocraBuMasi 1O CHJIE OTPUIATETIbHAs KOPPEISIIMS BBIIBICHA
MEXIy UIMTEIBHOCTBIO caxapHoro amabera u cHibkeHneM CKO.

JlaHHBIM ~ pe3ynbTaT  OTpakaeT  HAKONUTENbHBIM  Xapakrep
IMa0eTHUECKOr0 IMOBPEXKICHUS IIOYEK: II0 Mepe YBEIHYCHHS
MIPOJIOJDKUTENIBHOCTH ~ 3a00JIeBaHMs ~ BO3pPACTaeT  BBIPAXKEHHOCTh

MHKPOAHTHOIIATHH, WHTEPCTHULMAIBHOrO (Gudpo3a U COCYAUCTOrO
PEMOZCTMPOBAHHUSL, YTO KIMHUYECKH MPOSIBISIETCS TPOrPECCUPYIOLIUM
yxyameHueM node4yHoit ¢ynkumu. Kpome Toro, ycraHoBieHa
CTaTHCTHYECKH 3HAYMMAasl CBSI3b MEXKIY BO3PACTOM MAIMEHTOB WU
camwkeHneM CK®, uto mMoxkeT ObITh OOYCIIOBICHO KakK BO3PACTHBIM
YMEHBILICHHEM IOYEYHOr0 pe3epBa, Tak U Ooliee JUINTENIbHBIM
BO3JICHCTBHEM CEPICYHO-COCYIUCTBIX M METabonu4eckux (HakTopoB
pucka.

BrIsiBIICHHasT OTpHULIATE]bHAs KOppesiiusi Mexay ypoBHem C-
peaktuBHOTO Oenka m CK® monTBepkmaeT ydacTHe CHCTEMHOTO
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KOMIIOHCHT MOXKET YCHIIMBAThCSI BCICICTBHE ONEPALMOHHOTO CTpecca,
UIIeMHU-penephy3un ¥ SHIOTENUaNbHOW IuchyHKuuMH. MeHee
BBIPQKCHHAS, HO CTATHCTHYECKHM 3HAYMMAs CBSI3b MEXIY HHICKCOM
Maccel Tena 1 cHibkeHneM CK® ykasbIBaeT Ha JIOTOJIHHUTEIBHYO POJIb
0XKMPEHUs KaK KOMIOHEHTa KapJMoMeTaboIM4ecKkoro pucka. B nenom
Ppe3ynbTaThl KOPPEISALMOHHOIO aHAIN3a MOKA3bIBAIOT, YTO YXYALICHHE
¢yskuuu nouek mocne AKIL y mamueHTOB ¢ caxapHbIM auaberom
(bopmupyerTcst 1o]] BIMSHAEM KOMIUIEKCA B3aMMOCBSI3aHHBIX (DaKTOPOB,

cpead KOTOPBIX HamOOonbllee 3HAYCHHE HMEIOT XPOHMYECKas
THNCPIIMKEMHUs],  IJIMTEIBHOCTh  3a00NeBaHM M HCXOIHAS
MeTabomIdecKast HeOJIaronpusATHOCTb.

BeiBogpl. B pesynbrare  NpoBEAEHHOTO  MCCIENOBAHUS

YCTaHOBIICHO, YTO MPOTPECCHPOBAHNE XPOHUIECKOH OOIE3HU MOUEK y
MAIMEHTOB C CaxapHBIM OHAabeToM 2 THIA MOCIE a0PTOKOPOHAPHOTO
IIyHTUPOBAHUSI HAOIIONAETCS B 3HAUMTEIBHOW [OJI€ CIIydaeB U
coctaBmsieT 43,0%, 4YTO TOATBEPKIAET BBICOKYIO KIMHUYECKYIO
3HAYUMOCTH JAHHOU MPOOIIeMbI M HEOOXOUMOCTD PAHHETO BBISIBICHUS
(bakTopoB pHCKa yXyaueHHs: QYHKIHHU MOYECK.

[lomyuennsle  maHHBIE  CBHICTENBCTBYIOT O  TOM,  HTO
nporpeccupoBanne XbII HoCUT MynbTH(DAKTOPHBIH XapakTep U
00yCIIOBICHO COBOKYITHBIM BIIMSTHHEM METa0OTNIECKHX,
reMOJIMHAMHYECKHX M IOCIeomNepaluoHHbiX (akropos. Haubonee
3HAQUUMYIO pONb WIPAIOT HAPYIICHUS YIJIEBOZHOIO OOMEHa,
BBIPAKCHHOCTh HCXOAHOTO MOYEYHOrO TOPAXKEHUS M JUINTEIBHOCTH
caxapHOro quabera.

Y CTaHOBIIEHO, YTO HE3aBUCHMBIMU KIMHIHYECKHIMH HNPEIUKTOPAME
nporpeccupoBanust ~ XbBII  ABHSAIOTCST  MOBBILIEHHBIN  YpOBEHb
riaukupoBaHHoro remornoouna (HbAlc >10%), HCXOAHO CHIKEHHAS
CKOpOCTh  KJIyOOukoBOM  Quibrpaimu (<40 m/mun/1,73  Mm2),
JUTHTENIBHOCTh caXxapHoro auadera Oonee 15 ner, a Takke Hanudue
MOCJICOTICPALIMOHHBIX OCJIOXKHEHUH. JlaHHbIe (HakTOpBl IOCTOBEPHO
YBEIUUYNBAIOT PUCK HEOIArOMPHATHOIO MOYEYHOTO HCXOAA M MOTYT
paccMaTpuBaThCs  KaK  KJIIOYEBBIC  AIEMEHTHI  KIHMHHUYECKOM
cTpaTU(HUKALUK PUCKA.

Pe3ynbraTel KOpPPEISIIMOHHOTO aHAIW3a MOATBEPANIN TECHYIO
B3aUMOCBS3b MKy CHIKeHHeM (YHKIMU mouek u yposHeM HbAlc,
JUTNTETBHOCTHIO CaXxapHOTO IUa0eTa, BO3PacTOM U BOCHAIHTEIBHBIMH

MapKepamMH, YTO  OTpPaXaeT BaXHYI0  pOJb  XPOHHYECKOU
THOEPrIMKeMUH,  CHCTEMHOTO  BOCHAJEHHMS W JUIMTEIBHOTO
MeTabOJIMYEeCKOTO BO3ZACHCTBUS B IATOr€He3e IPOrPeCcCHpOBAHMS
XBIL

[IpoBenéunptii  ROC-aHanmu3 mpoOaEeMOHCTPUPOBAT  BBICOKYIO

MIPOTHOCTUYECKYI0 IIeHHOCTh ypoBHA HbAlc u mcxomnoir CKO, a
TaKkKe OCOOCHHO WX KOMOMHHPOBAHHOW OLICHKH, YTO TIO3BOJISIET
UCIIONB30BATH JAHHBIC TOKA3aTEeN ! ISl PAHHETO BBISBICHHS AIIUCHTOB
BBICOKOTO PHCKa.

Takum 00pa3oMm, KOMIUIEKCHAas OICHKA KIMHHKO-Ta00paTOpHBIX
MoKasateneil ¢  MCHONb30BaHMEM  MHOro()akTOPHOTO — aHaIM3a
mo3BoJsIeT  3()(GEKTHBHO  MPOTHO3HPOBATH  MPOTPECCHPOBAHUE
XPOHUYECKOI OONE3HH MOYEK y TALMECHTOB C CaXxapHbIM AUa0EeTOM
[OCIIe  AOPTOKOPOHAPHOTO  LIYHTHPOBaHUA M OOOCHOBBIBACT
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HEOOXOAMMOCTh BHEAPCHUS MEPCOHANM3UPOBAHHBIX IOAXOAOB K  ()OPMHPOBAHUS ANTOPUTMOB CTPAaTH(UKAIMU PUCKA M ONTUMH3AIUI
HaOJIIOAEHUIO ¥ JICYCHUIO TAHHOM KaTeropuu OONBHBIX. TaKTUKM BEICHHSA IAIMEHTOB, HANpPABICHHBIX HAa 3aMeJICHHe

[IpakTuueckoe 3HayeHHe  HCCleNOBaHMsA — 3aKimtodaercss B nporpeccupoBaHust XbBII M cHMKEHME CcepAeYHO-COCYIUCTON U
BO3MOXKHOCTH ~ HCIIONB30BAHMS  BBIIBICHHBIX IPEAUKTOPOB [UII  MOYEYHOH CMEPTHOCTH.
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AHHOTAIUSA
Hmemuueckas 6omnesns cepaua (MBC) u xponndeckas 6one3np nodek (XbII) paccMaTprBaroTcs Kak B3aUMOCBSI3aHHBIC KOMIIOHEHTHI €IHOTO
KapIMOpEeHAJIbHOTO KOHTHHYyMa. HapylueHune (yHKIMH IOYEK, BKIIOYAs CHWKCHHE CKOPOCTH KIyOO4YKOBOIl (HIBTpalMK M anb0yMHUHYPHIO,
SIBICTCA HE3aBHCUMBIM (DaKTOpoM HeOmarompusitHoro nporxosa y mamueHToB ¢ MBC. CoBpeMeHHBIE MCCIENOBAHMS MOKA3bIBAIOT, YTO JAXKeE
pannaue craguu XbBII acconmmpoBaHBI C TMOBBIIEHHBIM PHCKOM CEPACYHO-COCYAMCTBHIX COOBITHIA, TOCTIMTANN3AMIA U CMEPTHOCTH. B cTarhe
0000IIEHBI COBPEMEHHBIE JAHHBIE O MATOT€HETHYECKUX MEXaHN3MaX KapAHOPEHAIBHOTO B3aNMOACHCTBHS, a TakKe PO OMOMapKepOB MOYCUHOM
¢yukuun B crpatudukaimu pucka. Ocoboe BHHMaHWE yaeneHo MexayHapoxdbiM pexomengamusm KDIGO 2024 u ESC 2024, xoropsie
MOAYEPKUBAIOT HEOOXOAMMOCTh HMHTETPAJIbHOIO IOAXOJAa K OLEHKE pPHUCKAa. PaccMarpuBaroTCsl MEpCHEKTHBBI HCIIOIB30BAHHMS METOIOB
HCKYCCTBEHHOTO WHTEIUICKTAa ISl CO3JaHUs KIMHUKO-OPUEHTHPOBAHHBIX CUCTEM TOANCPKKH IPUHATHS pPEHICHWH, HaNpaBICHHBIX Ha
MEPCOHATM3AIIMIO IPOTHO3a U ONTHMH3ALIIO BEJCHNUS MAI[MEHTOB C COUCTAHHON KapHOPEHAIbHON MaTOIOrHEH.
KiroueBble cioBa: mmemudeckass O0J€3Hb CEpAlla; XpOHHUYECKass OOJE3Hb MOYEK; KapAHOPCHAIBHBIM CHHAPOM; CKOPOCTH KIIyOOYKOBOH
¢unpTpanmu; ans0yMUHYPHS; HCKYCCTBEHHBII HHTEIUICKT
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ABSTRACT

Ischemic heart disease (IHD) and chronic kidney disease (CKD) are increasingly recognized as interconnected components of a unified
cardiorenal continuum. Renal dysfunction, including reduced glomerular filtration rate and albuminuria, is an independent predictor of adverse
outcomes in patients with IHD. Recent studies demonstrate that even early stages of CKD are associated with an increased risk of cardiovascular
events, hospitalizations, and mortality. This article summarizes current evidence on the pathophysiological mechanisms of cardiorenal interactions
and highlights the role of renal biomarkers in risk stratification. Particular attention is given to the KDIGO 2024 and ESC 2024 guidelines, which
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emphasize an integrated, multifactorial approach to risk assessment. The potential of artificial intelligence technologies for developing clinical
decision support systems is discussed, aiming to improve personalized risk prediction and optimize management strategies in patients with combined
cardiorenal pathology.

Keywords: ischemic heart disease; chronic kidney disease; cardiorenal syndrome; glomerular filtration rate; albuminuria; artificial intelligence

Tashkenbayeva E.N.

2-son ichki kasalliklar va kardiologiya kafedrasi mudiri

Samargand davlat tibbiyot universiteti

t.f.d., professor

Samargand, O’zbekiston

Muxtarov S.N.

RIKIATMSVMF Yurak ishemik kasalliklari va miokard kasalliklari bo’limi mudiri
Samargand, O’zbekiston

Ergashzoda E.E.

2-son ichki kasalliklar va kardiologiya kafedrasi magistratura rezidenti
Samargand davlat tibbiyot universiteti

Samargand, O’zbekiston

YURAK ISHEMIK KASALLIGI RIVOJLANISHIDA BUYRAK FUNKSIYASI BUZILISHINING KLINIK-PROGNOSTIK
AHAMIYATI VASUN’IY INTELLEKT ASOSIDA KLINIK QAROR QABUL QILISH TIZIMINI ISHLAB CHIQISH

ANNOTATSIYA

Yurak ishemik kasalligi (YulK) va surunkali buyrak kasalligi (SBK) hozirgi kunda yagona kardiorenal kontinuumning o‘zaro bog‘liq
komponentlari sifatida garalmoqda. Buyrak funksiyasining buzilishi, jumladan, glomerulyar filtratsiya tezligining pasayishi va albuminuriya, YulK
bilan og‘rigan bemorlarda noqulay prognozning mustaqil omili hisoblanadi. Zamonaviy tadgiqotlar shuni ko‘rsatadiki, SBKning hatto dastlabki
bosgichlari ham yurak-gon tomir asoratlari, gospitalizatsiya va o‘lim xavfining oshishi bilan bog*lig. Ushbu magolada kardiorenal o‘zaro ta’sirning
patogenetik mexanizmlari hamda buyrak biomarkerlari asosida xavfni stratifikatsiya gilish masalalari yoritilgan. KDIGO 2024 va ESC 2024
tavsiyalariga alohida e’tibor garatilib, kompleks yondashuv zarurligi ta’kidlangan. Shuningdek, sun’iy intellekt asosida klinik garor gabul gilish
tizimlarini yaratish istigbollari ko‘rib chigilgan.

Kalit so‘zlar: yurak ishemik kasalligi; surunkali buyrak kasalligi; kardiorenal sindrom; glomerulyar filtratsiya tezligi; albuminuriya; sun’iy
intellekt

Yurak ishemik kasalligi butun dunyoda aholi o‘limi va patogenetik jihatdan o‘zaro bog‘lig holatlar sifatida garaladi. KDIGO
nogironligining asosiy sababi bo‘lib golmoqgda. Global epidemiologik 2024 da SBKni nafagat eGFR darajasi, balki albuminuriya darajasi
tadgiqotlar (GBD 2021) ma’lumotlariga ko‘ra, YulK o‘lim sabablari  bo‘yicha ham aniglash va tabagalashtirish lozimligi ta’kidlanadi, chunki
orasida birinchi o‘rinni egallab, aholining garishi va xavf omillari ~ aynan ularning birgalikda baholanishi bitta kreatinin yoki bitta
targalishining ortishi tufayli bemorlarning mutlag sonining bargaror  hisoblangan koptokcha filtratsiyasi tezligidan ko‘ra salbiy ogibatlar
o‘sish tendensiyasi kuzatilmogda. xavfini yaxshiroq aks ettiradi [5,8]. Buyrak funksiyasining shubhali

Surunkali buyrak kasalligi ham eng keng targalgan surunkali  yoki chegaraviy giymatlarida bir vaqtning o‘zida kreatinin va sistatin S
kasalliklar gatoriga kiradi. Zamonaviy ma’lumotlarga ko‘ra, katta  ni 0‘z ichiga olgan tenglamalar yordamida baholashni tasdiglash tavsiya
yoshdagi aholining 10-15% da turli darajadagi SBK aniglanadi. etilishi ham muhim yangilanish bo‘ldi, chunki bunday yondashuv SBK
Aynigsa, SBK va yurak-gon tomir kasalliklari, birinchi navbatda, yurak  tasnifi va xavfning klinik stratifikatsiyasi anigligini oshiradi.
ishemik kasalligi birgalikda uchrashining yugori chastotasi alohida YulKning rivojlanishi mavzusi uchun bu prinsipial ahamiyatga ega,
ahamiyatga ega [1,2]. chunki zamonaviy dalillar bazasi buyrak disfunksiyasini endi "fon"

So‘nggi yillarda buyrak funksiyasining buzilishi YulK kechishi va  sifatida emas, balki salbiy yurak-gon tomir prognozining mustagil omili
natijalariga ta’sir giluvchi muhim omil ekanligi isbotlangan. GBD 2021  sifatida ko‘rib chigadi. Kardiorenal o‘zaro ta’sirga bag‘ishlangan
ma’lumotlariga ko‘ra, buyrak disfunksiyasi bilan bog‘liq yurak ishemik ishlarda buyrak funksiyasining pasayishi endotelial disfunksiya,
kasalligi, aynigsa o‘tish igtisodiyoti mamlakatlarida sezilarli darajada  surunkali yallig‘lanish, oksidlovchi stress, renin-angiotenzin-aldosteron
oshgan. Markaziy Osiyo mintagasi yurak-gqon tomir o‘limining yuqori  tizimining faollashuvi, kalsiy-fosfor almashinuvining buzilishi va gon
darajasi bilan tavsiflanadi, bu esa ushbu populyatsiyada kardiorenal  tomir Kkalsifikatsiyasi bilan birga kelishi ko‘rsatilgan, bu esa
0‘zaro ta’sirlarni o‘rganishning dolzarbligini belgilaydi. aterosklerozni tezlashtiradi va koronar kasallikning kechishini

Hozirgi vaqtda kardiorenal kontinuum tushunchasi zamonaviy = yomonlashtiradi [10-12, 18]. Surunkali yurak-qon tomir-buyrak
tibbiyotning asosiy yo‘nalishlaridan biri sifatida garaladi. Yurak-gon  kasalligining yangi konseptual modelida buyrak va yurak-qon tomir
tomir tizimi va buyrak o‘rtasidagi o‘zaro bog‘liglik ikki tomonlama  tizimining shikastlanishini ketma-ket izolyatsiyalangan sindromlar
xususiyatga ega: buyrak funksiyasining buzilishi yurak-qon tomir  sifatida emas, balki o‘zaro kuchaytiruvchi jarayonlar sifatida ko‘rib
kasalliklarining rivojlanishiga yordam beradi va yurak patologiyasi  chiqish kerakligi ta’kidlanadi.
buyrak disfunksiyasini kuchaytiradi [3,4]. So‘nggi vyillardagi epidemiologik ma’lumotlar ham buyrak

Kardiorenal o‘zaro ta’sirning patogenetik mexanizmlariga  disfunksiyasining yuqgori klinik va prognostik ahamiyati foydasiga
quyidagilar kiradi: endotelial disfunksiya; surunkali yallig‘lanish va  dalillarni kuchaytirmogda. 2025-yilda nashr etilgan GBD 2021 tizimli
yallig‘lanish oldi sitokinlarining faollashuvi; oksidativ stress; renin-  tahliliga ko‘ra, buyrak disfunksiyasi tufayli yuzaga kelgan yurak
angiotenzin-aldosteron tizimining faollashuvi; mineral almashinuvining  ishemik kasalligidan global o‘limlar soni 1990-yildan 2021-yilgacha
buzilishi va qon tomir Kkalsifikatsiyasi; to‘gimalar anemiyasi va 22,4 foizga, DALY ko‘rsatkichi esa 18,7 foizga oshgan; bunda yugori
gipoksiyasi. hissa erkaklar va katta yoshdagi guruhlarda kuzatilgan [9]. Aynigsa,

Bu jarayonlar aterosklerozning jadal rivojlanishiga, koronar  Markaziy Osiyo buyrak faoliyati buzilishi bilan bog‘liq yurak ishemik
zaxiraning kamayishiga, miokardning gayta shakllanishiga va yurak  kasalligi eng ko‘p targalgan mintagalar gatoriga kirgani mavzuingiz
faoliyatining yomonlashishiga olib keladi. Natijada "buzugq doira”  uchun muhim ahamiyatga ega bo‘lib, bu muammoni nafagat nazariy,
shakllanadi, unda buyrak disfunksiyasining rivojlanishi YulK  balki mintagaviy kardiologiya va nefrologiya uchun ham amaliy
kechishini kuchaytiradi. jihatdan muhim giladi. Ushbu ma’lumotlar GBD 2021 Risk Factors

Yurak ishemik kasalligi va surunkali buyrak kasalligi bugungi  Collaborators va Bikbov va boshgalarning ishlarida keltirilgan
kunda yagona kardiorenal kontinuumni shakllantiruvchi klinik va
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SBKning xavf omillari va targalishini kengroq global baholash bilan
yaxshi mos keladi. [6,7].

Prognostik nugtayi nazardan, hatto eGFR ning o‘rtacha pasayishi va
boshlang‘ich albuminuriya allagachon yurak-qon tomir hodisalari
xavfining oshishi bilan bog‘ligligini ko‘rsatgan tadgiqotlar aynigsa
muhimdir. Matsushita va Coresh, Fox va Matsushita, shuningdek Go va
Chertow ishlarida eGFR va albuminuriya nafagat nefrologik
ko‘rsatkichlar, balki miokard infarkti, yurak yetishmovchiligi,
kasalxonaga yotgizish va umumiy o‘lim bilan bog‘liq kuchli yurak-gon
tomir prediktorlari ekanligi ta’kidlanadi [14, 47]. Sharhning amaliy
gismi uchun albuminuriya nafagat glomerulyar shikastlanishni, balki
targalgan endotelial disfunksiyani ham aks ettirishini ta’kidlash muhim,
shuning uchun uning o‘sishi tizimli qon tomir xavfining belgisi sifatida
garalishi mumkin [17, 44-46]. Ushbu fonda sistatin C dan foydalanish
alohida ahamiyat kasb etadi, chunki u zardob kreatininining hagiqiy
xavfni hali aks ettirmaydigan bosgichlarida buyrak funksiyasining
yashirin pasayishini aniglash imkonini beradi [24].

Shuningdek, ESC 2024 ning surunkali koronar sindromlar bo‘yicha
tavsiyalari KDIGO 2024 bilan bir xil rivojlanish yo‘nalishini -
shaxsiylashtirilgan va ko‘p omilli xavflarni baholashga o‘tishni amalda
go‘llab-quvvatlaydi. ESC 2024 da xavf omillari bilan o‘lchangan klinik
ehtimollik modeli go‘llaniladi, ya’ni obstruktiv YulK ehtimoli alohida
emas, balki xavf omillari majmuini hisobga olgan holda baholanadi
[41]. SBK bilan og‘rigan bemorlar uchun bu aynigsa muhim, chunki
aynan ularda eGFR va albuminuriyani hisobga olmagan holda standart
kardiologik algoritmlar asoratlarning haqigiy xavfini yetarlicha
baholamasligi mumkin. Binobarin, ESC va KDIGO g‘oyalarining
kesishuvi buyrak ko‘rsatkichlari kardiologik stratifikatsiyaning
majburiy gismiga aylanadigan integral prognoz modellari uchun uslubiy
asos yaratadi.

So‘nggi yillarda sun’iy intellekt (SI) tibbiyot amaliyotiga faol joriy
etilmogda. Mashinali o‘rganish usullari katta hajmdagi ma’lumotlarni
tahlil gilish va klinik ko‘rsatkichlar o‘rtasidagi murakkab nochizigli
bog‘ligliklarni aniglash imkonini beradi.

Kardiologiya va nefrologiyada sun’iy intellektni qgo‘llashning
asosiy yo‘nalishlari quyidagilarni o‘z ichiga oladi: kasalliklarni erta
tashxislash; xavfni tabagalashtirish; klinik natijalarni bashorat qilish;
klinik qarorlarni gabul qilishni go‘llab-quvvatlash; elektron tibbiy
yozuvlar ma’lumotlarini tahlil gilish.

Katta miqdordagi xavf omillarini hisobga olish zarur bo‘lgan
komorbid patologiya sharoitida S| alohida ahamiyat kasb etadi.
An’anaviy statistik usullardan fargli o‘larog, mashinali o*qitish
modellari o‘zgaruvchilar o‘rtasidagi murakkab o‘zaro ta’sirlarni
hisobga olishga va anigroq bashoratlarni shakllantirishga qodir.

Sun’iy intellekt bloki bilan ko‘rib chigishni kuchaytirish alohida
ahamiyatga ega, chunki so‘nggi 2-3 yil ichida aynan shu yerda sezilarli
ma’lumotlar to‘plangan. Scoping review Sabanayagam et al. 2025 shuni
ko‘rsatdiki, SBKda Sl to‘rtta asosiy yo‘nalishda rivojlanadi: kasallikni
erta aniglash, xavf darajasini tabagalashtirish va bashorat gilish,
terapevtik yechimlarni qo‘llab-quvvatlash va NLP/LLM yondashuvlari
yordamida bemor bilan mulogot gilish [20]. Sharhga 2014-2024-

yillardagi 41 ta tadgigot kiritilgan bo‘lib, bu yagona tajriba
modellaridan yanada tizimli klinik foydalanishga o‘tishni ko‘rsatadi
[49-50]

Zhu et al. va boshgalarning 2024-yilgi ishida mashinali o‘rganish
modeli muntazam klinik ma’lumotlar asosida SBK bilan og‘rigan
bemorlarda yurak-qon tomir kasalliklarini bashorat gilish uchun
yaratilgan [48]. Mualliflar shuni ko‘rsatdiki, hatto real amaliyotda
mavjud bo‘lgan standart parametrlar ham yetarlicha aniq bashorat qilish
uchun ishlatilishi mumkin, ya’ni kardionefrologiyada garorlarni
go‘llab-quvvatlashning klinik yo‘naltirilgan modellari nafagat nazariy
tushuncha, balki hagiqiy vazifadir.

Kardiologik jihatdan Ma et al. va boshgalarning 2025-yildagi ishi
muhim ahamiyatga ega bo‘lib, unda bargaror koronar kasallikning
o‘tkir koronar sindromga o‘tishini bashorat gilish uchun EHRga
yo‘naltirilgan T2G-Former modeli taklif etilgan [25-27]. Tadgigotga
131 ta muassasadan 12 336 ta kasallik tarixi kiritilgan bo‘lib, model test
namunasida AUC 0,953 va sezuvchanlik 0,814 ni ko‘rsatdi. Ushbu
model fagat SBKga alohida e’tibor garatmagan bo‘lsa-da, u buyrak
faoliyati buzilgan bemorlar populyatsiyasiga bunday yondashuvlarni
o‘tkazish imkoniyatini yaxshi ko‘rsatadi [35].

Agar sharh xulosalarini kuchaytiradigan bo‘Isak, shuni ta’kidlash
muhimki, mavhum "qora qutilar" emas, balki shifokor uchun odatiy
ko‘rsatkichlar - yosh, jins, diabet, arterial gipertenziya, eGFR,
albuminuriya, lipid profili, yallig‘lanish ko‘rsatkichlari, EKG va
ExoKG ma’lumotlaridan foydalanadigan talgin gilinadigan modellar
eng istigbolli hisoblanadi [19-22]. Aynan shunday yondashuv
KDIGO/ESC tavsiyalarining zamonaviy klinik mantig‘iga ham, sun’iy
intellektni tibbiyotga xavfsiz joriy etish talablariga ham mos keladi.
Kardiologiyada sun’iy intellekt bo‘yicha sharhlar shuni ta’kidlaydiki,
algoritm nafagat anig, balki adolatli, interoperabel, shifokor uchun
tushunarli va real klinik jarayonga integratsiyalash uchun mos bo‘lishi
kerak [15, 16, 21, 28].

Amaliy nuqgtai nazardan, bu magqola sharhida biz uchun bir nechta
muhim qoidalarni shakllantirishga imkon beradi. Birinchidan, YulK
bilan og‘rigan bemorlarda buyrak funksiyasini baholash ikkilamchi
biokimyoviy fon sifatida emas, balki prognostik stratifikatsiyaning
majburiy tarkibiy gismi sifatida qaralishi kerak [40,42,43]. Ikkinchidan,
erta albuminuriya va eGFR ning o‘rtacha pasayishi hatto klinik bargaror
YulKda ham yuqori yurak-gon tomir xavfi belgilari sifatida gabul
qgilinishi kerak [12-17]. Uchinchidan, ushbu toifadagi bemorlar uchun
klinik yo‘naltirilgan garorlarni qo‘llab-quvvatlash tizimlarini yanada
rivojlantirish an’anaviy klinik omillar, buyrak biomarkerlari va
tushuntiriladigan mashinali o‘rganish usullarining kombinatsiyasiga
asoslanishi kerak [19, 20, 29, 31-38].

Adabiyotlar ro‘yxatidan so‘nggi yillardagi ishlar natijasida yanada
kuchli va zamonaviy xulosa chigarish mumkin: YulKda buyrak
disfunksiyasi shunchaki komorbid holat emas, balki kasallik
patogenezi, klinik kechishi va prognozining faol modifikatoridir; shu
bilan birga, nefrologik va kardiologik ko‘rsatkichlarni yagona
shaxsiylashtirilgan xavf baholash tizimiga birlashtirgan modellar eng
katta ilmiy va amaliy istigbolga ega [20,23].
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AHHOTAIUSA
KapnuopenansHble OCIOXXHEHHS MPEACTABISIOT COOOH OJHY M3 KIIFOYEBBIX NMPOOJIEM COBPEMEHHON KIMHHYECKOW MEIWIMHBI, 0OCOOCHHO Y
MAIMEHTOB C apTepHANBHON runepreHsueil. Llenpo maHHOro MccienoBaHUs SBHIOCH U3YUEHHE AMArHOCTUYECKHX OCOOCHHOCTEH M KIMHHKO-
(YHKIMOHABHBIX U3MEHEHUH Yy MIAIMEHTOB C apTePUATBHON THIIEPTEH3UEH, OCIOKHEHHON KapANOPCHATBHBIMU HAPYIICHUSIMH, & TAKXKE OLCHKA
3¢ PEKTUBHOCTH POBOANMOI Tepanuu. B uccnenoBanue BKIFOYeHB 94 ManMeHTa OCHOBHOM IpyNIbl U 91 mamueHT KOHTPOIbHOM Ipynibl. Beem
MalreHTaM IPOBOIMIOCH KOMIUICKCHOE KIIMHIYECKOe 00CIIeIOBaHHE C HCTIONB30BAHHEM dXOKapAHOrpaG M U OLIEHKN KauecTBa JKM3HH MO ILIKae
Minnesota Living with Heart Failure Questionnaire. YcranoBneHo, 4To y MAalMEHTOB C KAPAHOPEHAIBHBIME OCIOXHCHUSIMH OTMEUAroTCs 0osiee
BBIpa)KEHHBIE HAPYIICHHS CTPYKTYpHO-(DYyHKIMOHATIBHBIX MOKa3aTeNlel cep/a 1 CHIKeHUE KadecTBa Ku3HU. [IpoBejeHne KOMIIEKCHON Tepamnuu
CONPOBOXKIAJIOCH JTOCTOBEPHBIM YIYYIICHHEM S5XOKapauorpaduueckux IoKa3aTenei, BKIFOYas yBEIHYCHHE (PaKIMU BbIOpOCA M CHIDKCHHE
00BEMOB JIEBOTO JKEIyO0UKa, a TAKKE YTyUIICHHEeM KadecTBa XKHU3HH MareHToB. [lomydeHHbIe pe3ynbTarsl IOATBEPKAAI0T 3HAYUMOCTh PaHHEeH
JIMAarHOCTUKH U MHIUBUYAIN3UPOBAHHOTO TOAX0/A K JICUSHHUIO JAaHHON KaTeropuu OONBHBIX.
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DIAGNOSTIC METHODS AND CRITERIAFOR THE DIAGNOSIS OF HYPERTENSION IN PATIENTS AT RISK OF
CARDIORENAL COMPLICATIONS

ABSTRACT
Cardiorenal complications represent a major challenge in modern clinical medicine, particularly in patients with arterial hypertension. The aim
of this study was to investigate the diagnostic features and clinical-functional changes in patients with arterial hypertension complicated by
cardiorenal disorders, as well as to evaluate the effectiveness of therapeutic interventions. The study included 94 patients in the main group and 91
patients in the control group. All patients underwent comprehensive clinical assessment, including echocardiography and quality of life evaluation
using the Minnesota Living with Heart Failure Questionnaire. It was found that patients with cardiorenal complications exhibited more pronounced
structural and functional cardiac abnormalities and reduced quality of life. Comprehensive therapy resulted in significant improvement of
echocardiographic parameters, including increased left ventricular ejection fraction and reduced ventricular volumes, as well as improved quality
of life indicators. The findings highlight the importance of early diagnosis and individualized treatment strategies in this patient population.
Keywords: arterial hypertension, cardiorenal syndrome, echocardiography, ejection fraction, quality of life, myocardial remodeling
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KARDIORENAL ASORATLAR XAVFI BILAN KASALLANGAN BEMORLARDA GIPERTONIYA KASALLIGINI
TASHXISLASH USULLARI VADIAGNOSTIK MEZONLARI

ANNOTATSIYA
Kardiorenal asoratlar zamonaviy klinik tibbiyotning dolzarb muammolaridan biri bolib, aynigsa arterial gipertenziya bilan og‘rigan bemorlarda
keng uchraydi. Ushbu tadgigotning magsadi arterial gipertenziya fonida rivojlangan kardiorenal buzilishlarga ega bemorlarda diagnostik
xususiyatlar va klinik-funksional o‘zgarishlarni o‘rganish hamda davolash samaradorligini baholashdan iborat. Tadgiqotga 94 nafar asosiy guruh
va 91 nafar nazorat guruhi bemorlari kiritildi. Barcha bemorlarda kompleks klinik tekshiruvlar, jumladan, exokardiografiya hamda hayot sifatini
Minnesota Living with Heart Failure Questionnaire yordamida baholash o‘tkazildi. Natijalar shuni ko‘rsatdiki, kardiorenal asoratlari bo‘lgan
bemorlarda yurakning struktur-funksional ko‘rsatkichlari sezilarli darajada buzilgan va hayot sifati pasaygan. Kompleks davolash fonida chap
gorincha chigarish fraksiyasining oshishi, hajmlarining kamayishi va hayot sifati yaxshilanishi kuzatildi. Olingan natijalar erta tashxis qo‘yish va
individual yondashuvning muhimligini tasdiglaydi.
Kalit so‘zlar: arterial gipertenziya, kardiorenal sindrom, exokardiografiya, chigarish fraksiyasi, hayot sifati, miokard remodellanishi

The relevance of the study is determined by the increasing  prognosis and increases the risk of adverse outcomes [6-8]. Despite
prevalence of cardiorenal complications, which represent a major  numerous studies, issues related to early diagnosis, risk stratification,
interdisciplinary problem in modern medicine. In recent decades, the  and optimization of therapeutic approaches in patients with arterial
global burden of cardiovascular and renal diseases has significantly  hypertension and cardiorenal complications remain insufficiently
increased, particularly among patients with arterial hypertension,  resolved, which underlines the importance of further research in this
leading to higher morbidity and mortality rates. Cardiorenal interactions  field [9-11].
are characterized by complex pathophysiological mechanisms, The aim of the study was to investigate the diagnostic features of
including neurohormonal activation, endothelial dysfunction, and  cardiorenal complications in patients with arterial hypertension and to
hemodynamic alterations, which mutually aggravate cardiac and renal  evaluate the effectiveness of therapeutic interventions.
impairment [1,2]. Clinical observations demonstrate that in a substantial The study was conducted in a specialized hospital setting in
proportion of patients, the disease may initially present with nonspecific ~ Samarkand during 2020-2021 and included patients diagnosed with
manifestations or symptoms resembling upper respiratory tract arterial hypertension with and without cardiorenal complications. A
infections, while in more severe cases it may progress to pneumonia,  total of 94 patients were enrolled, with a mean age of 63.2+1.2 years,
acute respiratory distress syndrome, sepsis, and ultimately multiple  including 54 (60%) men and 40 (40%) women. Patients were stratified
organ failure [3-5]. The presence of comorbid conditions, especially  according to the severity of arterial hypertension, with stages Il and 111
chronic heart failure and vascular pathology, significantly worsens  being represented. A comparison group and a control group receiving
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standard antihypertensive therapy were also formed; the control group
consisted of 91 patients with a mean age of 64.1+1.2 years. The
diagnostic protocol included comprehensive clinical assessment with
evaluation of patient complaints, medical history, cardiovascular risk
factors, and comorbid conditions. Physical examination involved
anthropometric measurements and standard cardiovascular and
respiratory system assessment. Instrumental evaluation was performed
using transthoracic echocardiography in accordance with current
recommendations of American Society of Echocardiography, allowing
the assessment of left ventricular systolic and diastolic dimensions, end-
diastolic and end-systolic volumes, left ventricular ejection fraction,
myocardial wall thickness, and left atrial size. The obtained data were
analyzed comparatively to evaluate structural and functional cardiac
changes before and after treatment, as well as between study groups.

Materials and Methods. The study was conducted in a specialized
cardiology hospital in Samarkand during the period of 2020-2021. The
research included patients diagnosed with arterial hypertension (AH),
both with and without cardiorenal complications. A total of 94 patients
were enrolled in the main cohort, with a mean age of 63.2+1.2 years,
including 54 (60%) men and 40 (40%) women. In addition, a control
group of 91 patients receiving standard antihypertensive therapy was
formed, with a mean age of 64.1+1.2 years, including 51 (56%) men and
40 (44%) women.

Patients were stratified according to the severity of arterial
hypertension (stage Il and stage I11) and the presence of cardiorenal

Results

complications. The study design included baseline clinical evaluation,
treatment, and follow-up assessment of structural and functional cardiac
parameters.

All patients underwent a comprehensive clinical examination,
including detailed assessment of complaints, medical history, duration
of arterial hypertension, cardiovascular risk factors, and comorbid
conditions.  Physical  examination included  anthropometric
measurements and standard cardiovascular and respiratory system
evaluation.

Instrumental assessment was performed using transthoracic
echocardiography in accordance with the recommendations of the
American Society of Echocardiography. Echocardiographic parameters
included left ventricular (LV) end-diastolic dimension (LVEDD), end-
systolic dimension (LVESD), end-diastolic volume (EDV), end-systolic
volume (ESV), left wventricular ejection fraction (LVEF),
interventricular septum thickness, posterior wall thickness, and left
atrial size.

Quality of life was assessed using the Minnesota Living with Heart
Failure Questionnaire, which allows quantitative evaluation of physical,
emotional, and social limitations. Scores range from 0 (best quality of
life) to 105 (worst).

Statistical analysis was performed using standard methods of
biomedical statistics. Data are presented as mean + standard deviation
(M+SD). Differences between groups were considered statistically
significant at p<0.05.

Table 1. Baseline clinical characteristics of patients

Parameter Main group (n=94) Control group (n=91) p-value
Age (years) 63.2+1.2 64.1+1.2 >0.05
Male (%) 60% 56% >0.05
Female (%) 40% 44% >0.05
AH stage Il (%) 45% 47.5% >0.05
AH stage Il (%) 550 52.5% >0.05

Baseline characteristics were comparable between the groups, with
no statistically significant differences in age, sex distribution, or severity
of arterial hypertension (p>0.05). This indicates homogeneity of the

study population and allows for reliable comparison of treatment
outcomes.

Table 2. Dynamics of echocardiographic parameters in the main group
Parameter Before treatment After treatment p-value
LVEDD (cm) 6.5+0.1 6.0+0.1 <0.05
LVESD (cm) 5.4+0.1 47+0.1 <0.05
EDV (ml) 2185+5.9 190.4+9.0 <0.05
ESV (ml) 139.1+4.9 104.4 +5.6 <0.05
LVEF (%) 495+1.1 525+1.2 <0.05

A statistically significant improvement in all echocardiographic
parameters was observed in the main group after treatment (p<0.05).
There was a reduction in left ventricular dimensions and volumes,

indicating reverse remodeling, along with a significant increase in
ejection fraction, reflecting improved systolic function.

Table 3. Comparative dynamics of quality of life (MLHFQ)

Group Before treatment After treatment Change (%) p-value
Main group 39.7+1.1 26.8+1.4 4:32.5% <0.05
Comparison group 34.8+1.7 33.2+0.3 1 4.6% >0.05
Control group 36.2+0.7 25.3+1.3 4-30.1% <0.05

Description. Quality of life significantly improved in the main and
control groups (p<0.05), with the most pronounced reduction in
MLHFQ scores observed in the main group. The comparison group
showed minimal and statistically insignificant changes. These findings
indicate that optimized treatment strategies contribute substantially to
improving patients' physical and emotional well-being.

Comparative analysis demonstrated that patients with cardiorenal
complications had worse baseline indicators and slower recovery
dynamics compared to patients without such complications. In the main
group, clinical status scores improved significantly (from 6.2+0.2 to
3.1+0.4 points), while in the comparison group improvement was less
pronounced.

90

Furthermore, patients with cardiorenal complications showed a
24.6% higher rate of adverse clinical outcomes compared to the control
group, confirming the negative prognostic impact of combined
cardiovascular and renal pathology.

The obtained results demonstrate that cardiorenal complications
significantly affect cardiac structure, function, and patient quality of
life. Comprehensive therapy leads to reverse cardiac remodeling,
improvement of systolic function, and significant enhancement of
quality of life indicators. These findings highlight the importance of
early diagnosis and individualized treatment strategies in patients with
arterial hypertension complicated by cardiorenal syndrome.

Discussion. The results of the present study demonstrate that
cardiorenal complications represent a critical determinant of disease
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progression and clinical outcomes in patients with arterial hypertension.
The observed structural and functional cardiac alterations, including
increased left ventricular dimensions and reduced ejection fraction at
baseline, confirm the presence of adverse cardiac remodeling associated
with combined cardiovascular and renal dysfunction.

One of the key findings of this study is the significant improvement
in echocardiographic parameters following treatment in the main group.
The reduction in left ventricular end-diastolic and end-systolic
dimensions and volumes, along with the increase in left ventricular
ejection fraction, reflects reverse myocardial remodeling and improved
systolic performance. These results are consistent with contemporary
concepts of cardiorenal interaction, where neurohormonal activation
(particularly the renin—angiotensin—aldosterone system and sympathetic
nervous system) plays a central role in both cardiac and renal
dysfunction [1-3]. Effective pharmacological intervention targeting
these pathways is known to contribute to structural recovery and
functional stabilization.

In addition, the study demonstrated a significant improvement in
quality of life indicators, as assessed by the Minnesota Living with
Heart Failure Questionnaire. The marked reduction in questionnaire
scores in the main group indicates not only clinical stabilization but also
meaningful improvement in patients’ daily functioning and
psychosocial well-being. This finding is particularly important, as
quality of life is increasingly recognized as a key endpoint in the
management of chronic cardiovascular diseases.

Comparative analysis revealed that patients with cardiorenal
complications had more severe baseline impairments and slower
recovery dynamics compared to those without such complications. This
observation supports the concept that cardiorenal syndrome is
associated with a worse prognosis due to bidirectional organ
dysfunction. Renal impairment contributes to fluid overload, electrolyte
imbalance, and accumulation of uremic toxins, which further exacerbate
cardiac dysfunction. Conversely, reduced cardiac output leads to renal
hypoperfusion and progressive kidney injury, forming a vicious cycle
[4-6].

The higher rate of adverse outcomes observed in patients with
cardiorenal complications (increase by approximately 24.6%) further

confirms the prognostic significance of this condition. These findings
are in agreement with large-scale epidemiological studies, which
indicate that even mild renal dysfunction significantly increases
cardiovascular risk and mortality in hypertensive patients [7-9].

Another important aspect of this study is the demonstrated benefit
of comprehensive therapeutic strategies. Patients receiving optimized
treatment showed significantly better outcomes compared to those
receiving standard therapy alone. This suggests that individualized
treatment approaches, including strict blood pressure control and
targeted pharmacotherapy, are essential in managing patients with
combined cardiac and renal pathology. The results align with current
clinical guidelines emphasizing early detection and aggressive
management of cardiorenal interactions to prevent disease progression
[10,11].

Despite the significant findings, several limitations should be
acknowledged. The study was conducted in a single center, which may
limit the generalizability of the results. Additionally, long-term
outcomes beyond the observation period were not assessed. Future
multicenter studies with extended follow-up are required to further
validate these findings and to refine risk stratification models.

Conclusion. Cardiorenal complications play a pivotal role in the
progression and prognosis of arterial hypertension, significantly
affecting cardiac structure, function, and patient quality of life. The
presence of combined cardiovascular and renal pathology is associated
with more severe clinical manifestations and a higher risk of adverse
outcomes.

The results of this study demonstrate that comprehensive and
individualized therapeutic approaches lead to significant improvements
in echocardiographic parameters, promote reverse cardiac remodeling,
and enhance quality of life. Early diagnosis, regular monitoring, and
effective blood pressure control are essential components of successful
management.

Thus, the integration of modern diagnostic methods and
personalized treatment strategies is crucial for reducing the burden of
cardiorenal complications and improving clinical outcomes in patients
with arterial hypertension.
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AHHOTAIUSA
[lo mannpIM BecemupHoii oprann3zarmu 3apaBooxpaneHus (BO3), cepaedno-cocyaucTeie 3a00I€BaHNS 3aHUMAIOT TIEPBOE MECTO CPEAU IPHIHH
cmeptu Bo BcéM mupe. B 2022 roxy okoso 19,8 MUIITHOHA YENOBEK yMEpIH BCICSACTBIE JAHHBIX 3a00JIEBaHUIA, YTO COCTABIsET mpumepHo 32%
Bcex ciydaeB cmepTd. Ilpm stom oxomo 85% Bcex cmepreit or CC3 mpuxoguTcs Ha HIIEMHYECKylo Oone3Hp cepana u uHCynsT. Lledab
uccaenopanus: OIEHUTh KIMHUKO-MMMYHOJIOTHYIECKHEe 0COOCHHOCTH mimeMmudeckor Oone3nu cepana (MBC) y KeHIIWMH B 3aBUCHMOCTH OT
Hanmnuus Metabonmyeckoro cuaapoma (MC) 1 yCTaHOBUTH POJTh POBOCTIAUTENBHBIX IMTOKUHOB U META0ONMNYECKUX HAPYIICHUIH B MATOTCHE3E
3a0oneBaHus. Marepuanbl M MeToabl HccienoBanusi: B Camapkannckom ¢unuane PecrnyOnUKaHCKOro CICHHalIU3HMPOBAHHOIO Hay4qHO-
MPAKTUYECKOr0 MEAMIIMHCKOTO LIEHTPa KapIHOJOTHH MpoBeAeHO oOciemoBanue 168 sxeHmUH B Bo3pacte cTapiie 40 JIeT ¢ yCTaHOBICHHBIM
JIMATHO30M HIIIEMHYECKOW OONE3HH cepila, HAXOAMBIIMXCS Ha CTAalMOHAPHOM JiedyeHHH. B 3aBucumoct oT Hanuuusi MC mHaumeHTKH Obuin
pacrpeziesieHbl Ha JBe Ipymnibl:-ocHoBHas rpymmna — UBC B couerannn ¢ MC (n = 96);rpymma cpaBHenus — xenmmnsl ¢ UBC 6e3 MC (n =
72).Pesynbrarsl uccaenoBanusi: Mccienosanue nokasano, yro MC y sxkenums ¢ UBC NpHBOAUT K HEONATONPUATHOMY KapIHOMETa00INIECKOMY
pOGUITIO C BRIPHKCHHBIMU HAPYLICHUSIMH aHTPOIIOMETPUYECKUX MOKa3areieil i MOBBILICHUEM apTepraIbHOrO IaBIcHUS. BBIsSBICHO MOBBIILICHHE
YpOBHE# poBOcHaTUTeIbHBIX NUTOKUHOB IL-6 1 TNF-0, uT0o moATBEpKIaeT aKTHBAIUIO CHCTEMHOTO BOCIAJICHHS  BAYKHYIO POJIb BOCIIAJICHUS B
narorere3e VIBC npu MeTabonn4eckoM CHHIPOME.
KimoueBbie ciioBa: Miemudeckast 60s1e3ub cepana, Mmerabonunueckuit curapom, 1L-6, TNF-a, urnmexc maccsr Tena.
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CLINICAL AND IMMUNOLOGICAL FEATURES OF ISCHEMIC HEART DISEASE IN WOMEN DEPENDING ON THE
PRESENCE OF METABOLIC SYNDROME
ANNOTATION
According to the World Health Organization (WHO), cardiovascular diseases rank first among the causes of death worldwide. In 2022,
approximately 19.8 million people died due to these diseases, accounting for about 32% of all deaths. About 85% of all cardiovascular deaths are
caused by ischemic heart disease and stroke. Objective of the study:
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To evaluate the clinical and immunological features of ischemic heart disease (IHD) in women depending on the presence of metabolic syndrome
(MS), and to determine the role of proinflammatory cytokines and metabolic disturbances in the pathogenesis of the disease.Materials and
methods:The study was conducted at the Samarkand Regional Branch of the Republican Specialized Scientific and Practical Medical Center of
Cardiology. A total of 168 women aged over 40 years with a confirmed diagnosis of ischemic heart disease (IHD), who were hospitalized for
inpatient treatment, were examined.Depending on the presence of metabolic syndrome (MS), the patients were divided into two groups:the main
group — women with IHD combined with MS (n = 96);the comparison group — women with IHD without MS (n = 72). Results: The study
demonstrated that metabolic syndrome (MS) in women with ischemic heart disease (IHD) is associated with an unfavorable cardiometabolic profile,
characterized by pronounced disturbances in anthropometric parameters and elevated blood pressure.Elevated levels of proinflammatory cytokines,
including IL-6 and TNF-a, were also identified, confirming the activation of systemic inflammation and the significant role of inflammatory
processes in the pathogenesis of IHD in the presence of metabolic syndrome

Keywords: Ischemic heart disease, metabolic syndrome, I1L-6, TNF-a, body mass index.
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AYOLLARDA METABOLIK SINDROM MAVJUDLIGIGA BOG'LIQ HOLDA YURAK ISHEMIK KASALLIGINING
KLINIK-IMMUNOLOGIK XUSUSIYATLARI
ANNOTATSIYA
Jahon sog‘ligni saglash tashkiloti (JSST) ma’lumotlariga ko‘ra, yurak-gon tomir kasalliklari dunyo bo‘yicha o‘lim sabablari orasida birinchi
o‘rinni egallaydi. 2022 yilda ushbu kasalliklar ogibatida taxminan 19,8 million kishi vafot etgan bo*lib, bu barcha o‘lim holatlarining gariyb 32%
ini tashkil etadi. Shu bilan birga, yurak-qon tomir kasalliklari sababli yuzaga keladigan o‘limlarning taxminan 85% yurak ishemik kasalligi va insult
hissasiga to‘g‘ri keladi. Tadgiqot magsadi: Ayollarda metabolik sindrom (MS) mavjudligiga garab yurak ishemik kasalligining (YulK) klinik-
immunologik xususiyatlarini baholash hamda kasallik patogenezida yallig’lanish  sitokinlari va metabolik buzilishlarning rolini
aniglash. Tadgiqotning material va usullari: Samargand viloyati Respublika ixtisoslashtirilgan ilmiy-amaliy kardiologiya markazi filialida 40
yoshdan katta, yurak ishemik kasalligi (YulK) tashxisi qo‘yilgan va statsionar sharoitda davolanayotgan 168 nafar ayol tekshirildi. Metabolik
sindrom (MS) mavjudligiga garab bemorlar ikki guruhga ajratildi: asosiy guruh — YulK va MS birga kechgan ayollar (n = 96); taggoslash guruhi
- MS siz YulK bilan og‘rigan ayollar (n = 72).Tadqgigot natijalari:Tadgiqot natijalari shuni ko‘rsatdiki, YulK bilan og‘rigan ayollarda MS
mavjudligi salbiy kardiometabolik profil shakllanishiga olib keladi.Bu esa antropometrik ko‘rsatkichlarning sezilarli darajada buzilishi va arterial
bosimning oshishi bilan tavsiflanadi. Shuningdek, IL-6 va TNF-o kabi yallig’lanish sitokinlar darajasining oshishi aniglanib, bu tizimli
yallig‘lanishning faollashganligini hamda metabolik sindrom fonida YulK patogenezida yallig‘lanish jarayonlarining muhim rol o‘ynashini
tasdiglaydi.
Kalit so‘zlar: Yurak ishemik kasalligi, metabolik sindrom, I1L-6, TNF-a, tana massasi indeksi.

AKTYaJIbHOCTD. IMo paunbiM  BeemupHoi — opranmsarmu — Uatepneiikun-6 (IL-6) u  ¢akrop Hekposa omyxomu-o (TNF-a)
3apaBooxpaHeHws (BO3), cepaeuno-cocymucTrie 3a00eBaHMs 3aHIMAIOT ~ OKA3bIBAIOT MPSIMOE BO3ACHCTBHE Ha HSHIOTEIUANBHBIC —KIICTKH,
TepBOE MECTO CpeH MPUYMH CMEPTU BO BCEM mupe. B 2022 romy okono ~ crmocoOCTBYSl Pa3BUTHIO DHAOTCIUATBHON. YKa3aHHBIC ITUTOKUHBI
19,8 MIJIIHOHA YETIOBEK yMEPITH BCIICACTBHE JAHHBIX 3a00/I€BaHMi, uT0  CHIDKAOT cuHTe3 okcraa a3ora (NO), uTo NPUBOAUT K YMEHBIICHUIO
cocTaBiseT mpuMepHo 32% Beex ciydaeB cMepri. [Ipu oToM okono 85%  Bazopmnarupyromed  GyHKUMM — SHIOTENHS U (OPMHUPOBAHUIO
Bcex cMmeprerd or CC3 mpuxoauTcs Ha MIIEMUYECKYIO OONE3Hb CepAlla U MPOTPOMOOTHYECKOTO COCTOSHIA. B pesynsrare Hapymaercs 3aluTHas

uHCYAET [18]. (YHKIUSL COCYOMCTOM CTEHKH, TOBBIOIACTCA €€ VYSI3BHUMOCTh U
V xenmmH Ha (DOHE HM3OBITOYHON MACChl Tellda M TOPMOHANBHBIX  BO3pacTaeT puck Tpomboobpasosanus [5,15].
VM3MCHEHHI CHIDKACTCS UyBCTBHUTEIBHOCTh TKaHEH K HWHCYIHHY, YTO Kpome Toro, IL-6 wu TNF-a crHocoOCTBYIOT pa3BHTHIO
NPUBOIUT K PasBUTHIO KOMIICHCATOPHOW THMIICPUHCYIMHEMHH, @ B  HMHCYJIHHOPE3HUCTCHTHOCTH.  JlaHHBIE  LIMTOKMHBI ~ HHIMOUPYIOT
JalbHElllleM - K HApYyIICHHWIO TOJNEPAHTHOCTH K DIIOKO3¢ M MHCYIMHOBYIO CHIHAJIM3AILMIO, YTO HNPHBOAUT K HAapyLICHUSIM
(dhopmupoBaHuIo caxapHoro muabera 2 Tumna. MHCYITMHOPE3UCTEHTHOCT  YTIICBOAHOTO u JIUTTHTHOTO obOmeHa. Ycunenne
CMOCOOCTBYET HAPYLICHHIO JIMITUIHOTO OOMEHA M YCHIICHUIO aTePOreHHOM  MHCYJIMHOPE3UCTEHTHOCTH CONPOBOXKIACTCS pa3BUTHEM
mucurmaemun [4,18,21,24]. TUMCPITIMKEMUN H  JUCTUNUACMHUH, CO3[IaBasl JIOTOJHUTEIBHYIO

Y  oKeHImMH  MeTa0ONMYeCKHMH  CHHAPOM  COIPOBOXKIACTCSI  MATOTEHETHYECKYI0 OCHOBY JUIS HPOTPECCHPOBAHUS HIIEMHYECKOI
M3MEHEHISIMU JAHOTO mpodmwiss. OTMedaeTcsl MOBBINICHHE YpOBHsA — Oones3nu cepaua [3,9,19].
00IIero xonecTeprHa, JUMONpoTenHOB Hm3koi miotHoctd (JIITHIT) u IL-6  urpaer KIOYEBYI0O pOIb B PAa3BUTUH XPOHUYECKOTO
TPUNIMLEPHUIOB, A TAKKe CHIDKEHHE YPOBHS JIMIIONPOTCHHOB BBICOKOH — CYOKIMHHYECKOrO BOCHAJICHUS Y JKCHINUH C HIIEMHYECKON OOJIE3HBIO
mwiotHoctr (JIIIBIT) [12,21]. C HacTymneHHeM MEHOMAy3bl CHIDKCHHE  Ceplia M MeTaObomMuecKuM CHHAPOMOM. OCHOBHBIMH HCTOYHHKAMHU
YPOBHS ~ 3CTPOICHOB  MNPHMBOAMT K  HapylleHHo MeTabomm3ma — cuHTe3a |L-6 sBISsIOTCSA aaumoimThl, Makpodaru, 3HAOTENIHaIbHbIC
JIMTIOTIPOTENHOB M, KaK CJIEICTBHE, K YCKOPEHHUIO aTePOCKICPOTHIECKOr0  KIETKM U IVIaJKOMBIIIEYHBIE KIETKH COCYJUCTOH CTEHKH, YTO
mporiecca. Pa3BuTne W3OBITOYHOW IKHPOBOM TKAHM B OPraHM3ME  CBHICTENBCTBYET O €r0 TECHOM B3aMMOCBSI3H C METaOOIMYeCKUM
JKCHIIMHBI, 0COOCHHO BHCIICPAIbBHOTO OKHPEHHS, 3aHUMAET KIFOYEBOC  CHHAPOMOM H CEPACYHO-COCYIUCTHIMU 3a0o0aeBaHIAMHU [7,25].
MecTo B (POpPMUPOBAHUH METa0oIIIecKoro cuuapomal 12,13]. IL-6 urpaer BaXKHYIO pOJb B BOCTIAJICHUH M HMMYHHOU PEryJisiyy,

IIpu cepaedHO-COCYANUCTHIX 3a00JIEBAaHHUAX BAXKHYIO POJb MTPAIOT  BIMSAS HA COCYNHCTYI0 CHCTEMYy M aprepuanbHoe nasienue. OH
MPOBOCTIANUTENbHbIC IUTOKUHEI, Takue Kak IL-1B, IL-6, IL-8, IL-10,  Bb3bIBacT MUCOYHKUMIO DHAOTENHS, YTO HAPYIIAET TOHYC COCYIOB.
IL-12 u IL-18 [25]. B mocieanue Tojpl BOCTIANUTEbHbIE [MTOKAHEL  [loBbImIeHHBIE ypoBHH |L-6 cTEMynupyror BbIpabOTKY MOJEKYI
paccMarpMBarOTCs KaK OJMH W3 KIIOYeBbIX marorcHetmdyeckux — aaresun (SICAM-1, E-selectin), cocoGctBys aare3uu JeHKOIMTOB U
MEXaHM3MOB pas3BUTUS HIleMHuueckoil Oonesnu cepaua (MBC).  ycwimBas BocmajneHue B cocyauctoii crenke [17,20].
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Ioseimienne  ypoBusi  IL-6  compoBokmaeTcst — aKkTHBaIMei
MPOBOCIAIUTENBHBIX ~ LIMTOKUHOB, CTUMyJslued  cuHresa C-
peakTHBHOrO Oejka B TMEYCHH W YCWICHHEM SHAOTEIHAJIBHOM
nucyHkmuu [6,14,25]. JlaHHBI IHUTOKWH YYacTByeT B DPa3BUTHU
WHCYJIMHOPE3UCTEHTHOCTH, HAPYLICHWH JIMIMAHOTO oOMeHa W
PEMOZICTIMPOBAHUH COCYIUCTONH CTeHKH. Kpome TOoro, OH OKa3bIBaeT
HEOIaronpusATHOS BJIMSHHE Ha CTaOWIBHOCTH aTepoCKICPOTHYECKUX
Onsiiex. COBOKYITHOCTB 3THX MEXaHM3MOB TOATBEPXKIACT KIHOYEBYIO
poms IL-6 B pa3BuTHH arepockiepo3a M CepAeYHO-COCYAUCTHIX
ocrnoxuenwuii [1,8].

Pesynbrarsl HAOMIOACHUH CBUACTENBCTBYIOT O TOM, YTO HOBBIIICHUE
ypoBust IL-6 MOXeT CIyXduTb paHHAM MapKepOM CEpACYHO-
cocyauctoro pucka. Y xenuwn ¢ UBC u MC Boicokuii ypoBens IL-6
ACCOLMMPOBAH C MPOrPeCcCMPOBaHUEM KOPOHAPHOTO aTepocKiIepo3a U
YXyAILICHHEM NpOrHo3a 3aboiieBaHus. B CBfA3M ¢ 3THM OIpenerncHue
ypoBHs |L-6 nMmeer BakHOe 3HAYEHHE JUIS MHIMBUIYaJIbHOH OLCHKH
MALKEHTOB U CTPATH(UKALINHU CEPICTHO-COCYAUCTOrO pucka [2,6,14].

®daktop Hekpoza omyxomu-o. (TNF-0) sBusercs omHuM u3
KITIOYEBBIX MEIMaTopoB naroreHesa CEepIICYHO-COCYAUCTBIX
3aboneBanmii. [Ipu couetanun UBC ¢ MC noseimenune ypoBHst TNF-o
NOPUBOAUT K  Pa3BUTHIO  XPOHMYECKOrO  HU3KOMHTEHCHBHOTO
BocrajeHus. OCHOBHBIMU HCTOYHUKAMHM JIAHHOTO IIMTOKUHA SBIISIOTCS
Mmakpodary, agunouutsl, T-TMMGOLUTEL U SHIOTENHAIBHBIE KICTKU
[6,10,14,22]. Pe3ynbrarsl KIMHAYECKUX HMCCIICAOBAHHMIN MMOKAa3bIBAIOT,
yto ypoBeHb TNF-oo Moxer Oonee TOYHO OTpakaTh CTENEHb
BOCHAJIMTENIBHOTO IpoLiecca ¥ METAa0ONMYeCKUX HapyIIeHHH Mo
CPaBHEHHIO C APYIMMH LUTOKMHaMH. [IOBBINIEHHE KOHICHTpALMU
JAHHOTO  LIUTOKMHA YacTO  COIPOBOXIAET  IPOrPECCHPOBAHME
cepaevHo-coCyaucToi aronoruu [7,11,14,16].

Lens wuccea0BaHUA: OLCHUTH KIMHUKO-MMMYHOJIOTHYECKUE
0COOCHHOCTH MIIEMUYECKOH OONE3HH cep/lia y )KEeHILHMH MPU HaJTUIHN
MeTabOoJIMYECKOT0 CHHAPOMA M OIPEACIHTH POJIb IPOBOCHAIUTEIBHBIX
LIUTOKMHOB U METa0OIMYECKUX HAPYIICHUH.

Marepuajibl W MeToabl HccienoBaHusi: B Camapkanickom
¢unmmane  PecrmyOnMKaHCKOTO — CIICIMATM3HPOBAHHOTO  HAy4YHO-
MPAKTUYECKOr0 MEIMLMHCKOrO LEHTPAa KapIHOJIOTHU MPOBEACHO

YCTAQHOBJICHHBIM  JMAarHO30M  MIIEMHUYECKOW Oone3HH  cepala,
HaXOMUBIIMXCSI HA CTAaI[MOHApHOM Je4eHHu. B 3aBucumocTH OT
HaJIMYIH METa0OIMYIECKOr0 CHHAPOMA MAIUEHTKH ObLTH pacIpeeIeHbI
Ha J[BE TPYTIIbL:

] OCHOBHAsI TPyIIa — >KEHIUHBI C HIIEMHYECKOH OONIe3HBIO
cepiia B COYeTaHUH ¢ MeTabomrIeckuM cuaapomom (N = 96);

] IpyINa CPaBHEHUS — >KCHIIUHBI C UIIEMHYECKO 00NIe3HBIO
cepana 6e3 MeTaboIMYecKoro cuuapoma (N = 72).

[IpoBomunocs KIMHUYECKOE OOCIENOBaHKME, BKJIIOYABIIEE COOP
aHamHe3a (HaiuM4ue (PaKTOPOB pHUCKA, HACIEACTBEHHOCTh, KypEHHE,
YPOBEHb (PU3UUECKON aKTUBHOCTH, OCOOCHHOCTH THTAHMS), a TaKXKe
W3MEpPEHNE  AHTPONOMETPUYECKMX  IIOKa3aTelneil M ypOBHSA
apTepHaNbHOTO AABICHHS.

JlaGopaTopHple METOABI BKIIIOYANH OMpEICICHUE MOKa3aTenei
YII€BOJHOTO U JIMIOMIHOTO OOMEHA: TIJIIOKO3Bl KPOBH HATOIIAK,
uHCcynuHa, pacuer wunAekca HOMA-IR, numumHoro mpodus,
TJINKHPOBAHHOTO T€MOTJIO0NHA, a TAKXKe OMOXUMHYECKHX IOKa3aTenen
(xpeatnnun, AJIT, ACT). JlomomHHTENTPHO OLIEHHBATHCH MapKEPhI
Bocranenus (C-peaktuBHbIi 610k, ®HO-a, NJI-6).

WnctpymenTanpHOEe  0OCHEAOBaHME — BKIIOYANO  HPOBEACHHUE
aneKTpokapauorpaduu, dxokapauorpapuu, MPH  HEOOXOIUMOCTH-
CYTOYHOTO MOHHTOPHUPOBAHHMS apTEPUATLHOTO JABJICHUS U KOPOHAPHOU
aHTHOrpad Uy MO MOKA3AHHSM.

Pe3ynbrarhl MccaenoBanusi: J{parHo3 MIeMudeckod Oone3HH
CepAlla yCTAaHABIMBAJICS HAa OCHOBAHMM AaHAMHE3d, KIMHHYECKUX,
HHCTPYMEHTAIbHBIX M J1a0OpaToOpHBIX JaHHBIX. JlHarHocTuka
METabOIMYEeCKOT0 CHHAPOMA MPOBOAWIACE B COOTBETCTBHH C
kputepusiMu - MexayHaponuoit auaberuueckoir  Qeneparmu  (IDF,
2005). K anTpOmnoMeTpUUeCKUM MOKa3aTeNsIM OTHOCSITCSL POCT, Macca
TeJa, OKPYKHOCTH Tasuu U uHaekc Maccel Tena (UMT). Muneke Ketne,
pexoMeH0BaHHbI BcemupHOW opraHu3anyenl 31paBOOXpaHEHUs s
onpeaeneHus UMT, SIBIISIETCS LIUPOKO TIPUMEHSAEMBIM
aHTPOIOMETPHYECKUM ToKa3zareneM. OH OTpakaeT COOTHOIICHHE
Macchl Tejla U pocTa M MCIONB3YeTCs [UIsl OLICHKH AS(GUIMTa MacChl
Tena, HOPMAITBHON MacChl ¥ H30BITOYHOTO BECa.

obcnenoBanne 168 >keHmmH B BO3pacTe crapme 40 et ¢
Taonaumna 1.
CpaBHHUTENbHASL XapAKTEPUCTHKA KIMHUKO-aHTPOIIOMETPHYECKHUX mokasarenei y xenuwH ¢ MBC B 3aBucumoctr ot Hanumuust MC
NoKasaTens MBC ¢ MC, MNBC 6e3 MC, P-value
n=96 n=72

BospacT (rogbl) 56,8 +5,73 56,9 £ 5,33 p=0,87
NHaeke macebl Tena (MMT, kr/m?) 36,2+4,78 249+1,20 p <0,001
OKpY*KHOCTb Tannm (cm) 104,1 £ 9,96 79,0+2,4 p <0,001
Cuctonmueckoe ALL (Mm pT. CT.) 148,4 + 24,44 136,9+£22,3 p <0,001

p <0,001
[Ownactonmueckoe ALl (Mm pT. CT.) 92,6 +10,1 86,9+9,6

[IpoBenénnsiit CpaBHUTEIbHBIN aHanu3 KJIMHUKO- AHanu3 mokazareield BBISIBWI CTaTUCTUYECKH 3HAYMMO Oomee

AQHTPOINOMETPHUYCCKUX MOKa3aTesiel IoKa3all, YTO BO3PACT MAlMEeHTOK B
rpymnmax He pa3ingaics u coctaBmi 56,8 + 5,73 roxa y sxennwn ¢ UBC
B COYETAaHHH C METAaOOMMYECKUM CHHIAPOMOM U 56,9 + 5,33 roma y
nmanueHTok 0e3  Merabonmueckoro cuHapoma (p = 0,87), uro
CBHETENIBCTBYET O COMOCTAaBUMOCTH I'PYIIII T10 BO3PACTYy.

Bwmecre ¢ Tem y manueHTok ¢ UBC 1 MC BBISIBIICHBI CTATUCTUIECKU
3HauMMO OoJiee BBICOKUE MOKa3aTeIn HHIeKca Macchl Tena (36,2 + 4,78
kr/m? mpotus 24,9 £ 1,20 kr/m?; p <0,001) u okpykHoctu Tanuu (104,1
+ 9,96 cm mpotus 79,0 + 2,4 cm; p <0,001), uro yka3siBaeT Ha HaJIHYHE
BBIPQKCHHOTO a0JJOMUHATIBHOTO OXKUPCHHUSL.

BBICOKHE YPOBHH apTEpHalbHOTO JABICHUS y TMALMEHTOK OCHOBHOU
rpynmnbl. Tak, CHCTOIMYECKOE apTepUalbHOE JAAaBICHHE COCTABUIIO
148,4 £ 24,44 MM pt. ct. mpotuB 136,9 + 22,3 MM pT. CT. B rpymme
cpasuenus (p<0,001), a auacronudeckoe 92,6 + 10,1 MM pT. CT. IpOTHB
86,9 + 9,6 MM pt. cT. cootBeTcTBeHHO (P <0,001).

Taxum 06pa3oM, HATMYKE META0OTUIECKOTO CHHAPOMA Y JKECHIIUH
C WIIEMHYECKOW OOJIE3HBIO Ceplla acCOUMHPOBAaHO ¢ Oonee
BBIPQKCHHBIMH HapYIICHUSIMH aHTPOIIOMETPHYECKHX IOKa3areneil u
MOBBIILICHUEM apTEePUaIbHOTO AABJICHHUS, YTO OTpakaeT HOpMUpOBaHUE
HEOIaronpusITHOrO KapIuO-MeTabOoIIMYeCcKOTO IPOdUIIS.

Ta6auna 2.
CpaBHHTENBHBIN aHATN3 YPOBHEH MPOBOCTIATUTENBHBIX IIATOKMHOB Y skeHIH ¢ IBC B 3aBUCHMOCTH OT HAJIMYUS META0OINIECKOTO
CHHpOMA
MposocnanuTenbHble VIEC_c MC, WBC 6es MC, n=72 P-value
LMTOKUHbI n=96
®HO-a, nr/mn 19,81+ 3,70 11,17 £2,92 <0,001
IL-6, nr/mn 14,07 + 3,48 9,63+1,71 <0,001
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AHanu3 ypoBHEH NPOBOCHAJIMTEIBHBIX IMTOKMHOB IOKa3al
HaJM4Ue CTATUCTMYECKH 3HAYMMBIX Pa3IMuuid MEXAy TIpyniamu
MAalMEHTOK C HIIEMHYECKON OONIE3HBIO Ceplua B 3aBHCHMOCTH OT
HaJIM4Us METabOIMYECKOr0 CHHIPOMA.

Ycranosineno, yro konneHtpauust ®HO-o y mamuentok ¢ UBC u
MeTabonYeckuM CHHApoMOoM coctaBwia 19,81 + 3,70 mr/mum, uto
JIOCTOBEPHO TPEBBILIATO AHAJIOTHYHBIN MOKa3aredb B Tpymmne 0e3
Merabonudeckoro cuHapoma — 11,17 £ 2,92 rr/mi (p <0,001).

Amnanoruunasi TeHaeHIps otMedena u st 1L-6. B rpymme UBC ¢
MeTabOJIMYECKIM CHHAPOMOM €ro ypoBeHb cocTaBmil 14,07 + 3,48
IIT/MJ1, TOT/a KaK y MAanMeHTOK 6e3 MeTabomudeckoro cuuapoma - 9,63
+ 1,71 or/ma (p <0,001).

ITony4eHHbIe JaHHBIE CBUACTENBCTBYIOT O BRIPAKCHHON aKTHBALIUN
CHCTEMHOTO BOCIIAJIMTEIBHOTO OTBETA y JKCHIIMH C MIIEMHUYECKOH
0O0JIE3HBIO Cep/lla MPH HATMYUU METa0O0IMYIECKOTO CHHIPOMA.

TNF-a u IL-6 paccmarpuBaroTCss Kak MapKepbl BOCHAICHHS,
MeTabOoJIMYECcKOro quchananca  TSHKECTH COCYMCTOrO MOBPEXKACHHS.
VX ompeneneHue IMO3BOJNSCT OOJiee TOYHO OLICHUBATH CEPIECUHO-
COCYIMCTBII PHUCK, & TAKKe YIydIlaTh JUArHOCTUKY ¥ IPO(UIAKTUKY
WIIEMUYECKOH OONe3HU cepama U MeTaO0OMUYecKOro CHHAPOMA Y
skeHiumH [7,11,15].

IpoBocnanurensupie  1utokuibl IL-6 u TNF-a  orpaxaror
AKTHBHOCTb XPOHHYECKOTO CYOKIMHHYECKOTO BOCIIAJICHUS, JIEKAIIETO

B OCHOBE 9HJOTENHAIBHON TUCGHYHKINH, HHCYITHHOPE3UCTEHTHOCTU U

aTeporeHesa.

BeiBoabl: IlpoBenéHHoe HaMM HCCIeOBaHME II0OKa3ajo, YTO
HaJMYHe METAa0OIMIEeCKOT0 CHHAPOMA Y JKCHIIMH C HIIEMHYECKOH
0O0JIE3HBIO cepama COTIPOBOXKIACTCS (hopmupoBaHEM
HEOIaronpusITHOTO KapIuoMeTaOoIUIeCKOTO npodws,
XapaKTepHU3YIOIEeToCs BBIPAKEHHBIMHU HapyIICHUSIMU

AHTPOIIOMETPHUYECKUX IOKa3aTeJIed M JOCTOBEPHBIM IIOBBIMICHHEM
apTepHAILHOTO JaBJICHUS. YCTaHOBIECHO, uyTo y manuentok ¢ UBC u
METa0OIMYECKUM CHHAPOMOM OTMEYACTCS! 3HAIUTEIHHOE YBEITHUICHHE
HHJIEKCAa MacChl Tella U OKPY>KHOCTH TallUM, YTO CBHUAETENBCTBYET O
HaIMIUK a0JOMUHATIBHOTO OKHPEHUS KaK OIHOTO M3 KITIOUEBBIX
KOMITOHEHTOB METa00IMIECKOT0 CHHAPOMA.

BBISIBIIEHO CTAaTHCTUYECKH 3HAYMMOE IIOBBIMICHWE ypOBHEH
MPOBOCTIATUTENBHBIX MUTOKUHOB — |L-6 u TNF-0, uTo yka3biBaeT Ha
aKTHBAIMIO CHUCTEMHOTO BOCHAJIMTENBHOTO OTBETa M IMOATBEPKAAET
BO)XHYIO POJb BOCHAJCHUS] B IAaTOT€HE3e MINEMUYECKOW Oone3Hn
CepAla Mpy HAJTMIUK MEeTa0OIMYECKOr0 CHHAPOMA.

Taxum 06pa3oM, HATMYKHE META0OTUIECKOTO CHHAPOMA Y JKECHIIUH
C MIIEeMUYeCKOH OO0JIEe3HBIO Ceplilia acCOIMUPOBAHO C Ooee TSHKEIBIM
KIIMHIYECKUM TeIEHUEM, BBIPRKEHHOH BOCHAIUTEIbHON aKTHBHOCTBIO
U TIOBBIIICHHBIM PHUCKOM HEOIArONpHUATHBIX CEPAEIHO-COCYIUCTHIX
HCXOJIOB.
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AHHOTAIIUA
BBenenue: Ha ceroqHAIIHUN AeHb HAMOOJIEE BAKHBIM CUMTAETCA Tepanus u peadmnuranus 6omsHbIX ¢ UBC B TpynocnocoOHOM Bo3pacTe
C aHOMaNMsIMHU KOpoHapHBIX aprepuii (AKA), koTopas sBIsSeTCS aKTyaldbHOH MpoOIeMON COBPEMEHHOW KAapAWOIOTHH WU PEaOMIUTOIOTHHL
AHOMaNbHOE OTXOXICHHE KOPOHAPHBIX apTepuil — 3TO pelKas BpOKICHHAs aHOMAJIHs aHATOMUK KOPOHAPHOTO PyClIa, B OCHOBE KOTOPOH JIEKHUT
aHOMaJIMsl aHATOMMH, a He (DYHKIHOHAIBHOTO HApYIICHHS, KOTOPYIO JIeKAPCTBEHHbIE CPEACTBA HE MCIPABJISIOT» — OHU BO3JICHCTBYIOT Ha
CHMIITOMBI WJIM COITy TCTBYFOLINE MEXaHU3MbI HIIEMUK/apUTMUM, a He Ha CaMy aHOMAJIUIO, X POJIb — YIIPABJICHUE CUMIITOMAaMH, COTIPOBOXKICHUEM
u puckami. Jleuenne AKA 3aBucHT OT THITA aHOMAINH, TSDKECTH CHMIITOMOB M OOIIETO COCTOSHMS IaIieHTa. B G0IbIIMHCTBE CiTy4yaeB, JTeUCHNE
BKJIIOYACT B ce0s1 MEMKaMEHTO3HYIO TEPAIHIO, a B 00JIee CIOXKHBIX CIIydasX - XUPYPIHIeCKOe BMEIIATEIILCTBO.
Leasb: pa3paborars METOABI peadbWIHTAIIMU TOCTEe KoMIUIeKCHOH Koppekiun MBC y GompHBIX TPYa0CTIOCOOHOTO Bo3pacTa Ha (oHe
AHOMAJIbHBIX OTXO0IEHUM KOPOHAPHBIX apTepuil.
Marepuamsl 1 METOIBI UCCIIEIOBAHNA: B JAHHOM HCCIIEJOBaHUE ObLTH BKIIOYEHBI 86 OOIBHBIX TPYIOCIOCOOHOTO BO3pAcTa B JHAIa30HE OT
20 no 60 net, c UbC Ha one anomansHbIx oTxOxAeHIH KA. Cpemnnuii BozpacT 60IbHBIX cocTaBmi 43,8 net, My>xanHbl coctaBmiu 51 (59,3%)
GO0JIBHBIX, XKeHIUHBI 35 (40,7%) GONBHBIX.
Pe3yapTaThl HCCIe10BaAHMA: IPOBEACHHOE HCCIICAOBAHNE, BKIIIOUaBIIee 86 ManueHToB B Bo3pacte oT 19 o 60 net, cpean KOTOphIX
MyxuuHbl coctaBmwin 59,3%, a skenmmuel — 40,7%, mokaszano, uto kKomiuiekcHas koppekiwmsi VBC Ha (oHE aHOMAIBHBIX OTXOXKACHHI
KOPOHApHBIX apTepUil B COYETAHMH C MOITAIHON MPOrpaMMoOil KapIuopeadHIuTaniuyl CIOoCOOCTBYeT YMEHBIICHUIO KIMHUYECKUX IPOSBICHUN
UIIEMHH, YIYYIICHHIO (YHKIHOHAIBHOIO COCTOSIHHMS MHUOKap/a, MOBBILICHUIO NTEPEHOCUMOCTH (H3UYECKUX HArpy3oK, YJIy4IICHHIO KayecTBa
KHU3HU U BOCCTAHOBJICHHIO TPYIOCIIOCOOHOCTH y HAIMEHTOB TPYJOCIOCOOHOT0 BO3pACTa.
3akiwuenue: komiwiekcHas koppekuust UBC Ha (oHe aHOMAaNbHBIX OTXOXICHHI KOPOHAPHBIX apTepHil B COYETAHWH C MOJTAIHON
KapauopeabmwinTanueil 00ecneYnBaeT yIydllieHHe KIMHUKO-(QYHKIHOHAIFHOTO COCTOSHUS, TMOBBINICHHE (DU3UYECKOU paboTOCIOCOOHOCTH,
YJTydIIeHHE Ka4eCcTBa )KU3HU U BOCCTAHOBJIEHHE TPYAOCIOCOOHOCTH Y OOJIBHBIX TPYIOCIIOCOOHOT0 Bo3pacTa. IloydeHHbIe faHHBIE TTOATBEPKIAIOT
1e71ec000Pa3HOCTh 00S3aTENIFHOTO BKIIIOUEHMSI PeaOMIINTAIIMOHHBIX MPOTPaMM B CHCTEMY IIOCIICONEPAIIMOHHOTO BEJICHUS JAHHOW KAaTeropuH
MAIUEeHTOB.
KuroueBble cioBa: anomanus KopoHapusix aprepun, UBC, peabunuranus, Tpy/I0CmOCOOHBIN BO3pacT, 3Xokapauorpadus u ap.
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REHABILITATION OF WORKING-AGE PATIENTS AFTER COMPREHENSIVE CORRECTION OF CORONARY ARTERY
DISEASE IN THE PRESENCE OF ANOMALOUS ORIGIN OF THE CORONARY ARTERIES

ABSTRACT

Introduction: Today, the therapy and rehabilitation of working-age patients with coronary artery disease (CAD) and anomalous coronary

arteries (ACA) is considered of utmost importance, representing a pressing issue in modern cardiology and rehabilitology. An anomalous origin of

the coronary arteries is a rare congenital anomaly of the coronary anatomy, which is based on an anatomical anomaly rather than a functional

disorder. It cannot be "corrected" by medications; drugs only affect the symptoms or accompanying mechanisms of ischemia/arrhythmias, not the

anomaly itself. Their role is to manage symptoms, associated conditions, and risks. The treatment for ACA depends on the type of anomaly, the

severity of symptoms, and the patient's overall condition. In most cases, treatment includes drug therapy, and in more complex cases, surgical
intervention.

Objective: To develop rehabilitation methods for working-age patients following comprehensive correction of CAD in the presence of an
anomalous origin of the coronary arteries.

Materials and Methods: This study included 86 working-age patients, ranging from 20 to 60 years old, with CAD in the presence of an
anomalous origin of the coronary arteries. The average age of the patients was 43.8 years; there were 51 (59.3%) men and 35 (40.7%) women.

Results: The study, which included 86 patients aged 19 to 60 (59.3% men and 40.7% women), demonstrated that comprehensive correction
of CAD in the presence of an anomalous origin of the coronary arteries, combined with a phased cardiac rehabilitation program, leads to a reduction
in the clinical manifestations of ischemia, an improvement in the functional state of the myocardium, increased exercise tolerance, an enhanced
quality of life, and the restoration of work capacity in working-age patients.

Conclusion: Comprehensive correction of CAD in the presence of an anomalous origin of the coronary arteries, combined with phased
cardiac rehabilitation, improves the clinical and functional state, increases physical performance, enhances quality of life, and restores the work
capacity of working-age patients. The data obtained confirm the advisability of mandatory inclusion of rehabilitation programs in the postoperative
management system for this patient category.

Keywords: anomalous coronary artery, coronary artery disease, rehabilitation, working age, echocardiography, etc.
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MEHNATGA LAYOQATLI YOSHDAGI BEMORLARDA YUIKNI KORONAR ARTERIYANING ANOMAL CHIQISHLARI
FONIDA KOMPLEKS KORREKSIDAN KEYINGI REABILITATSIYASI

ANNOTATSIYA

Kirish: bugungi kunda koronar arteriyalar anomaliyasiga (KAA) ega bo‘lgan mehnatga layogatli yoshdagi yurak ishemik kasalligi (YIK)
bilan og‘rigan bemorlarni davolash va reabilitatsiya gilish zamonaviy kardiologiya hamda reabilitologiyaning dolzarb muammaosi sanaladi. Koronar
arteriyalarning anomal joylashuvi — koronar tomirlar o‘zani anatomiyasining kam uchraydigan tug‘ma nugsoni bo‘lib, uning negizida funksional
buzilish emas, aynan anatomik anomaliya yotadi. Dori vositalari bu nugsonni “tuzata olmaydi” — ular anomaliyaning o‘ziga emas, balki
ishemiya/aritmiya belgilari yoki unga yo‘ldosh mexanizmlarga ta’sir ko‘rsatadi. Ularning vazifasi simptomlarni, yo‘ldosh holatlarni va xavflarni
boshgarishdan iboratdir. KAA ni davolash anomaliya turiga, simptomlarning og‘irlik darajasiga va bemorning umumiy ahvoliga bog‘lig. Aksariyat
hollarda davolash medikamentoz terapiyani, og‘irroq holatlarda esa jarrohlik aralashuvini o‘z ichiga oladi.

Magsad: koronar arteriyalarning anomal chigishi fonida mehnatga layoqatli yoshdagi bemorlarda YUIK kompleks korreksiyasidan keyin
reabilitatsiya usullarini ishlab chigish.

Materiallar va tadqiqot usullari: Ushbu tadgigqotga yurak ishemik kasalligi (Y1K) va toj arteriyalari (TA) anomaliyasi bo‘lgan, yoshi 20 dan
60 gacha bo‘lgan mehnatga layoqatli 86 nafar bemor kiritildi. Bemorlarning o‘rtacha yoshi 43,8 yoshni, ulardan 51 nafari (59,3%) erkaklar, 35
nafari (40,7%) ayollar edi.

Tadqiqot natijalari: 20 yoshdan 60 yoshgacha bo‘lgan 86 nafar bemorni 0‘z ichiga olgan tadgigot shuni ko‘rsatdiki, koronar
arteriyalarning anomal chigishi fonida yurak ishemik kasalligini bosgichma-bosgich kardioreabilitatsiya dasturi bilan birgalikda kompleks davolash
ishemiyaning klinik ko‘rinishlarini kamaytirishga, miokardning funksional holatini yaxshilashga, jismoniy zo‘rigishlarga chidamlilikni oshirishga,
mehnatga layoqatli yoshdagi bemorlarda hayot sifatini yaxshilashga va mehnat qobiliyatini tiklashga yordam beradi.
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Xulosa: Mehnatga layogatli yoshdagi bemorlarda koronar arteriyalarning anomal joylashuvi fonida yurak ishemik kasalligini kompleks
korreksiya gilish va bosgichma-bosgich kardioreabilitatsiya o‘tkazish klinik-funksional holatning yaxshilanishini, jismoniy ish qobiliyatining
ortishini, hayot sifatining yuksalishini hamda mehnat qobiliyatining tiklanishini ta’minlaydi. Olingan ma’lumotlar ushbu toifadagi bemorlarni
operatsiyadan keyingi davrda kuzatish tizimiga reabilitatsiya dasturlarini majburiy kiritish magsadga muvofiq ekanini tasdiglaydi.

Kalit so’zi: koronar arteriyalar anomaliyasi, YUIK, reabilitatsiya, mehnatga layoqatli yosh, exokardiografiya va boshqalar.

Dolzarbligi. Yurak ishemik kasalligi aholining, shu jumladan
mehnatga layogatli yoshdagi shaxslarning o‘limi, nogironligi va hayot
sifatining pasayishida yetakchi sabablardan biri bo‘lib golmoqda [1, 2].
Koronar arteriyalarning anomal chigishi fonida rivojlanadigan YUIK
alohida klinik ahamiyatga ega. Nisbatan kam uchrashiga garamay,
bunday anomaliyalar muhim gemodinamik va prognostik ahamiyatga
ega, chunki ular miokard ishemiyasi, ritm buzilishlari, yurak
yetishmovchiligi va to‘satdan yurak o‘limi bilan bog‘lig bo‘lishi
mumkin [3, 4].

So‘nggi yillarda surunkali koronar patologiya va koronar arteriyalar
anomaliyalarini tashxislash va jarrohlik yo‘li bilan davolashda sezilarli
yutuglarga erishildi. Zamonaviy tavsiyalar surunkali koronar kasalligi
bo‘lgan  bemorlarga  individual yondashuv  zarurligini  va
revaskulyarizatsiyadan keyin kompleks davolashning muhimligini
ta’kidlaydi [2, 5]. Shu bilan birga, koronar arteriyalarning anomal
chigishi bo‘lgan katta yoshli bemorlarda xavfning tabagalanishi,
aralashuvga ko‘rsatmalar va operatsiyadan keyingi kuzatuvga oid hal
etilmagan masalalar saglanib qolmoqgda [4, 5, 9].

Davolashning muhim bosgichi kardioreabilitatsiya hisoblanadi.
Zamonaviy tadgiqotlarga ko‘ra, koronar aralashuvlar va yurak
operatsiyalaridan keyingi kardioreabilitatsiya dasturlari jismoniy
zo‘rigishlarga chidamlilikni, yurak-qon tomir tizimining funksional
holatini va bemorlarning hayot sifatini yaxshilaydi [6, 7]. Bu, aynigsa,
mehnatga layoqatli yoshdagi bemorlar uchun ahamiyatli bo‘lib, ularda
davolash samaradorligi nafagat klinik natija, balki ijtimoiy va kasbiy
faollikning tiklanish tezligi bilan ham belgilanadi [6, 8].

Birog, koronar arteriyalarning anomal chigishi fonida YUIK
kompleks korreksiyasidan keyin mehnatga layoqatli yoshdagi
bemorlarni reabilitatsiya gilish masalalari hozirgi vaqgtda yetarlicha
yoritilmagan. Nashrlarning aksariyati surunkali koronar kasallikning
umumiy jihatlariga yoki koronar arteriyalar anomaliyalarida jarrohlik
taktikasiga bag‘ishlangan bo‘lib, ushbu toifadagi bemorlarda
bosgichma-bosgich reabilitatsiya, jismoniy ish qobiliyatini tiklash,
hayot sifati va mehnat qobiliyati hagidagi ma’lumotlar cheklangan
darajada taqdim etilgan [4, 6, 8].

Shu munosabat bilan, koronar arteriyalarning anomal chigishi
fonida mehnatga layoqatli yoshdagi bemorlarda YUIKni kompleks
davolashdan keyingi reabilitatsiya usullarini ishlab chigish va
takomillashtirish ham klinik, ham tibbiy-ijtimoiy nuqtai nazardan
dolzarb hisoblanadi [2, 4, 6].

Magsad: koronar arteriyalarning anomal chigishi fonida mehnatga
layogatli yoshdagi bemorlarda YUIKni kompleks korreksiyalashdan
keyingi reabilitatsiya usullarini ishlab chigish.

Tadgiqot materiallari va usullari: ushbu tadgiqotga 20 yoshdan
60 yoshgacha bo‘lgan mehnatga layogatli yoshdagi, KAning anomal
ajralishi fonida YUIK bilan og‘rigan 86 nafar bemor Kkiritilgan.
Bemorlarning o‘rtacha yoshi 43,8 yoshni tashkil etib, erkaklar 51
(59,3%) nafarni, ayollar 35 (40,7%) nafarni tashkil etdi. Tadgiqotda
barcha bemorlarga umumiy klinik tekshiruvlar, EKG. Exo-KG, KAG, 6
minutlik yurish testi, veloergometriya.

Tadgiqot natijalari. Tadgiqotga koronar arteriyalarning anomal
chigishi fonida yurak ishemik kasalligi bo‘lgan, kasallikni kompleks
davolashdan o‘tgan mehnatga layoqatli yoshdagi 86 nafar bemor
kiritilgan. Tekshirilganlarning yoshi 19 yoshdan 60 yoshgacha bo‘lib,
o‘rtacha yosh 43,8+6,4 ni tashkil etdi. Jins tarkibi bo‘yicha erkaklar
ustunlik gildi va 51 (59,3%) bemorni, ayollar - 35 (40,7%) ni tashkil
etdi. Shunday qilib, o‘rganilayotgan guruh asosan yosh va o‘rta
mehnatga layoqatli yoshdagi shaxslar bilan ifodalangan bo‘lib, bu
ushbu toifadagi bemorlarni keyingi reabilitatsiya gilishning klinik va
tibbiy-ijtimoiy ahamiyatini ta’kidlaydi.

Operatsiyadan keyingi davrda klinik va funksional holatni tahlil
qilish reabilitatsiya bosgichlarida yurak-gon tomir tizimining asosiy
ko‘rsatkichlari, jismoniy ish qobiliyati va hayot sifatining ijobiy
dinamikasini ko‘rsatdi.

Operatsiyadan keyingi erta davrda bemorlarning aksariyatida
anginoz sindromning chastotasi va ifodalanishining pasayishi kuzatildi.
Jarrohlik davolashdan oldin 68 (79,1%) bemorda II-111 funksional sinf
stenokardiyasining klinik ko‘rinishlari gayd etilgan, kompleks tuzatish
va reabilitatsiya tadbirlaridan so‘ng 59 (68,6%) bemorda I funksional
sinfga o‘tish yoki anginoz xurujlarning butunlay yo‘qligi kuzatilgan.
Shu bilan birga, gisga muddatli nitratlarga bo‘lgan ehtiyojning 61
(70,9%) dan 18 (20,9%) gacha pasayishi va instrumental tekshiruv
ma’lumotlariga  ko‘ra miokard ishemiyasi epizodlari sonining
kamayishi gayd etildi.

Kompleks reabilitatsiya dasturi fonida jismoniy zo‘rigishga
chidamlilikning sezilarli darajada oshishi aniglandi. 6 dagiqgalik yurish
testi natijalariga ko‘ra, reabilitatsiyaning statsionar va erta ambulator
bosgichlari yakunida masofa 348,6+42,3 m dan 421,4+39,7 m gacha
oshdi (p<0,05). Veloergometriya yoki tredmil-test ma’lumotlariga
ko‘ra, yuklamaning chegaraviy quvvati 74,8 + 12,6 VVt dan 96,2 + 14,1
Vt gacha, sinamani bajarish davomiyligi 6,8 + 1,4 dagigadan 9,3 + 1,6
dagigagacha, shuningdek, miokard ishemiyasi belgilarining kechroq
paydo bo‘lishi kuzatildi. Bu, koronar zaxiraning tiklanishi va yurak-gon
tomir tizimining moslashuv imkoniyatlari oshganidan dalolat beradi.

Exokardiografik  tekshiruv ~ yurak ichi  gemodinamikasi
yaxshilanganini namoyon etdi. Operatsiya va reabilitatsiya kursidan
so‘ng chap qorincha otish fraksiyasi 48,7 + 5,2 % dan 55,9 + 4,8 %
gacha ortishi, oxirgi diastolik hajm 148,3 + 18,6 ml dan 136,1 + 16,9 ml
gacha, oxirgi sistolik hajm esa 79,4 + 12,7 ml dan 68,5 + 11,4 ml gacha
kamayishi, shuningdek, ayrim bemorlarda miokardning mahalliy
gisgaruvchanlik disfunksiyasi belgilari susayishi tendensiyasi kuzatildi.
Mazkur o‘zgarishlar operatsiyadan keyingi davri asoratsiz kechgan
bemorlarda yanada yagqolrog namoyon bo‘ldi.

Klinik holat baholanganda, ritm va o‘tkazuvchanlik buzilishlari
chastotasi 29,1 % dan 12,8 % gacha, hansirashga oid shikoyatlar 63,9
% dan 24,4 % gacha, yurak tez urishi 48,8 % dan 18,6 % gacha, umumiy
holsizlik va tez charchash esa 76,7 % dan 31,4 % gacha kamaygani
aniglandi. Reabilitatsiya dasturi yakuniga kelib, bemorlarning
aksariyati maishiy va me’yorlangan jismoniy yuklamalarni dastlabki
darajaga nisbatan ancha yaxshi o‘tkaza boshladi. Ahvolning
yaxshilanishi arterial gon bosimining bargarorlashuvi va tinch holatdagi
yurak gisqarishlari chastotasining dagigasiga 78,4 + 7,9 tadan 69,7 + 6,2
taga kamayishi bilan kechdi.

Hayot sifati ko‘rsatkichlarining tahlili salomatlikning jismoniy va
psixoemotsional tarkibiy gismlari bo‘yicha ijobiy dinamikani ko*rsatdi.
SF-36 so‘rovnomasi ma’lumotlariga ko‘ra, jismoniy faollik ko‘rsatkichi
52,6 + 8,4 balldan 71,8 + 7,9 ballgacha, hayotiy faollik ko‘rsatkichi 46,9
+ 7,2 balldan 68,4 + 6,8 ballgacha, ijtimoiy moslashuv esa 49,3 + 8,1
balldan 73,1 + 7,4 ballgacha oshgan (p < 0,05).

Shunday qilib, 19 yoshdan 60 yoshgacha bo‘lgan 86 nafar bemorni
0°z ichiga olgan (ularning 59,3 % i erkaklar, 40,7 % i ayollar) ushbu
tadqiqot shuni ko‘rsatdiki, koronar arteriyalarning anomal chigishi
fonidagi YIKni bosgichma-bosgich kardioreabilitatsiya dasturi bilan

birgalikda kompleks korreksiya qilish ishemiyaning klinik
ko‘rinishlarini  kamaytirishga, miokardning funksional holatini
yaxshilashga, jismoniy yuklamalarga chidamlilikni oshirishga,

shuningdek, mehnatga layogatli yoshdagi bemorlarning hayot sifatini
yaxshilash va mehnat gobiliyatini tiklashga yordam beradi.
Muhokama. Olingan natijalar shundan dalolat beradiki, koronar
arteriyalarning anomal chigishi fonida yurak ishemik kasalligi
kompleks korreksiya gilinganidan so‘ng mehnatga layoqatli yoshdagi
bemorlarda bosgichma-bosgich reabilitatsiya dasturini qo‘llash yaqgqol
ijobiy klinik-funksional samara bilan kechadi. Anginoz sindrom
chastotasi va yaqqolligining pasayishi, jismoniy yuklamalarga
tolerantlikning oshishi, yurak ichi gemodinamikasi va hayot sifati
ko‘rsatkichlarining  yaxshilanishi operatsiyadan keyingi davrda
kompleks tiklovchi davolashning yugori samaradorligini ko‘rsatadi.
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Olingan ma’lumotlarning alohida ahamiyati o‘rganilayotgan
guruhning 0°ziga xos xususiyatlari bilan belgilanadi. YUIKning odatiy
kechishi bilan og‘rigan bemorlardan fargli o‘larog, koronar
arteriyalarning anomal chigishi bo‘lgan bemorlar diagnostik jihatdan
ham, davolash va reabilitatsiya nugtai nazaridan ham murakkabrogq
toifani tashkil etadi. Koronar ogimning anatomik xususiyatlari,
miokardning surunkali ishemiyasi, jarrohlik yo‘li bilan tuzatish zarurati
va keyinchalik tiklanish davolashning barcha bosgichlarida individual
yondashuvni talab giladi. Shu munosabat bilan, klinik va funksional
ko‘rsatkichlarning ijobiy dinamikasi ushbu toifadagi bemorlarni
operatsiyadan keyingi davolash standartiga maxsus ishlab chigilgan
reabilitatsiya choralarini kiritish magsadga muvofigligini tasdiglaydi.

Shunday qilib, tadgigot natijalari shuni ko‘rsatadiki, koronar
arteriyalarning anomal chigishi fonida mehnatga layogatli yoshdagi
bemorlarda YUIKni kompleks korreksiya qilishdan so‘ng ishlab
chigilgan reabilitatsiya usullari klinik holatni yaxshilashga, yurak-gon
tomir tizimining funksional zaxiralarini oshirishga, hayot sifati va
mehnat qobiliyatini tiklashga yordam beradi. Bu ushbu toifadagi
bemorlar uchun ixtisoslashtirilgan kardioreabilitatsiya dasturlarini
yanada takomillashtirish va amaliyotga joriy etish zarurligini
tasdiglaydi.

Xulosalar. Koronar arteriyalarning anomal chigishi fonida yurak
ishemik kasalligi bilan og‘rigan mehnatga layogatli yoshdagi
bemorlarda kasallikni kompleks korreksiya gilishdan so‘ng Klinik-
funksional holatning ijobiy dinamikasi kuzatilib, bu anginoz

sindromining yaqqolligi kamayishi, ishemik xurujlar chastotasi
pasayishi va umumiy ahvolning yaxshilanishida namoyon bo‘ladi.
Kardioreabilitatsiya dasturini bosgichma-bosgich o‘tkazish jismoniy
zo‘rigishga tolerantlikning ishonchli darajada oshishiga yordam beradi,
bu esa 6 dagiqgalik yurish testida masofaning uzayishi, zo‘rigishning
chegaraviy quvvati ortishi va zo‘rigish sinamalarini bajarish
davomiyligining oshishi bilan tasdiglanadi. Reabilitatsiya tadbirlari
fonida yurak ichi gemodinamikasi ko‘rsatkichlarining yaxshilanishi,
jumladan, chap qorincha otish fraksiyasining oshishi hamda yakuniy
diastolik va yakuniy sistolik hajmlarning kamayishi kuzatiladi, bu
miokardning funksional holati tiklanayotganidan dalolat beradi.
Kompleks reabilitatsiya bemorlar hayoti sifatining  jismoniy,
psixoemotsional va ijtimoiy jihatlarini yaxshilaydi, shuningdek,
xavotirlikni kamaytirishga va odatiy kundalik hamda kasbiy faoliyatga
gaytishga bo‘lgan ishonchni oshirishga yordam beradi. Koronar
arteriyalarning anomal chigishi fonida YUIKni kompleks korreksiya
gilishdan so‘ng mehnatga layoqatli yoshdagi bemorlarni operatsiyadan
keyingi davrda kuzatishga reabilitatsiya tadbirlarini kiritish aksariyat
bemorlarda mehnat qobiliyatini tiklashga ko‘maklashadi va ularning
tibbiy-ijtimoiy moslashuvi samaradorligini oshiradi. Reabilitatsiyaning
eng yaqqol ijobiy samarasi jarrohlik korreksiyasidan so‘ng tiklovchi
davolashni erta muddatlarda boshlagan hamda medikamentoz terapiya,
jismoniy faollik va turmush tarzini o‘zgartirish bo‘yicha tavsiyalarga
rioya gilgan bemorlarda kuzatiladi.
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AHHOTAIIUSA

Beengenne. CepredHo-cOCyauCTbIe 3a00NEBaHUSI OCTAIOTCS OAHOM W3 BENYIIUX NPHIMH CMEPTHOCTH B Mupe. OCHOBHBIM METOIOM
MEMKaMEHTO3HOM KOPPEKIMH FHIIEPXOJIECTEPHHEMHH SIBIISIOTCS CTATUHBI, OJHAKO MX MPUMEHEHHE MOXKET CONPOBOXKIATHCS PA3BUTHEM HOOOUHBIX
3¢ dexToB, 4To0 TpeOyer MOMCKAa CIOCOOOB TMOBBIMICHHS OE30MacHOCTH Tepamuu. B mocnenHme rofpl pa3padareiBaloTCsi KOMOWHHPOBAHHBIC
npenaparbl CTaTMUHOB, B TOM YHCJIC 3alIMIICHHBIC IIATCHTAMH, HAIPABICHHbIC Ha YCHJICHHE TEpaneBTHYecKoro s(Qexra M CHUKCHHE
HEXKeTaTeIbHbIX peakiuil. OAHIM N3 HMEePCHEKTHBHBIX KOMIIOHEHTOB TAKMX KOMOHMHANWH SBIAETCS DINIUPPU3UHOBAS KUCIOTAa — MPUPOAHBIN
aJIanToreH ¢ MPOTHBOBOCTIAJIMTENBHBIMH M TeNaTONPOTEKTOPHBIMU CBOICTBaMU. B CBs3M ¢ 9TUM 0COOBIIl MHTEpEC MPEACTaBIICT BO3MOKHOCTD
KOMOMHHMPOBaHHOTO IPUMEHEHUS CTaTMHOB M DIMLIUPPU3MHOBOH  KUCIOTBI. Takod MOIXOJ MOXET CIOCOOCTBOBATH — YCHJICHHIO
THIOJMOMAEMUAYECKOro dddekra U MOBBILEHHIO 0e30macHOCTH (apmakorepanui. Kpome TOro, MCHOIb30BaHHE MPHPOIHBIX OHOIOrHYECKU
AKTHMBHBIX COCAMHCHUA B COCTaBe KOMOMHMPOBAHHBIX IIPEIapaToB pACCMATPHBACTCS KaK MEPCICKTUBHOE HAIPaBICHUE COBPEMEHHON
(hapmMaxoTepanmm.

eab0 auTepaTypHOro 0630pa sBISCTCS CUCTEMATH3aLUs U KPUTHYCCKUIl aHAINM3 HAy4YHBIX JAHHBIX O (hapMaKoJIOTHYECKHX CBOWCTBAaX
CTAaTMHOB M MIMLMPPU3MHOBOM KHUCIIOTHI M OLICHUTH MIEPCIECKTUBBI UX KOMOMHUPOBAHHOTO IIPUMEHEHUS JUTsl yCUIICHHS TepaneBTHIeckoro a¢dexra
U MOBBIIICHHS 0e30MaCHOCTH (hapMaKOTepanuH.

MarepuaJibl ¥ MeTO/IbI. BBINOIHEH aHAIN3 OTEYECTBEHHBIX M 3aPYOCKHBIX ITyOIMKAIH, PE/ICTABICHHBIX B HAYYHbIX 6a3ax gaHHbIX PubMed,
Scopus, Web of Science, eLibrary u Google Scholar.

Pesyabrarel. AHanu3 JMTEpaTypbl MOKa3aJ, 4YTO DIMLIHPPU3MHOBAsS KUCIOTa OONazaeT BBIPAKECHHBIMH HPOTHBOBOCHAIUTEIBHBIMY,
AQHTHOKCHJAHTHBIMH M TeHaTONPOTEKTOPHBIMU CBolcTBaMH. COBMECTHOE NPUMEHEHHE CO CTaTHHAMH MOXET CIIOCOOCTBOBATH YCHIICHHIO
THHOJMIHAEMUYECKOro 3(hdeKTa U CHIKEHHIO PUCKA Pa3BUTHS MOOOYHBIX PEaKLIUH.

BoiBonpl. KoMOuHamusi CTaTHHOB M TIMIMPPHU3MHOBON KHCIOTHI MPENCTABISIET COOOH MEpCIEKTHMBHOE HampaBieHHEe (apMaKOTepariuu
aTepoCKIIepo3a U TPeOyeT NalbHEHIIero SKCIepUuMEHTaIbHOTO U KIMHUYECKOTO H3yYCHUS.

KiroueBbie cjioBa: CTaTHHBL, INIMIMPPU3HHOBAS KUCIIOTA, aT€POCKIEPO3, THIIEPXOJICCTEPHHEMHS], KOMOMHHPOBAaHHAS TEPamHs.
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ABSTRACT

Introduction. Cardiovascular diseases remain one of the leading causes of mortality worldwide. Statins are the main pharmacological agents
used for the correction of hypercholesterolemia; however, their use may be associated with adverse effects, necessitating the search for approaches
to improve the safety of therapy. In recent years, combined statin-based formulations, including patented ones, have been developed to enhance
therapeutic efficacy and reduce undesirable reactions. One of the promising components of such combinations is glycyrrhizic acid, a natural
adaptogen with anti-inflammatory and hepatoprotective properties. In this context, the combined use of statins and glycyrrhizic acid is of particular
interest. This approach may contribute to enhanced lipid-lowering effects and improved safety of pharmacotherapy. Moreover, the use of natural
biologically active compounds in combination therapies is considered a promising direction in modern pharmacotherapy.

Obijective. The aim of this literature review is to systematize and critically analyze scientific data on the pharmacological properties of statins
and glycyrrhizic acid, as well as to assess the prospects of their combined use for enhancing therapeutic efficacy and improving the safety of
pharmacotherapy.

Materials and Methods. An analysis of domestic and international publications indexed in scientific databases such as PubMed, Scopus, Web
of Science, eLibrary, and Google Scholar was performed.

Results. The literature analysis demonstrated that glycyrrhizic acid possesses pronounced anti-inflammatory, antioxidant, and hepatoprotective
properties. Its combined use with statins may enhance the lipid-lowering effect and reduce the risk of adverse reactions.

Conclusions. The combination of statins and glycyrrhizic acid represents a promising direction in the pharmacotherapy of atherosclerosis and
requires further experimental and clinical investigation.

Keywords: statins, glycyrrhizic acid, atherosclerosis, hypercholesterolemia, combination therapy.
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ANNOTATSIYA

Kirish. Yurak-qon tomir kasalliklari dunyo bo‘yicha o‘limning yetakchi sabablaridan biri bo‘lib qolmogda. Giperxolesterinemiyani dori
vositalari bilan korreksiya qgilishning asosiy usuli statinlar hisoblanadi, birog ularni go‘llash nojo‘ya ta’sirlar rivojlanishi bilan kechishi mumkin, bu
esa terapiya xavfsizligini oshirish yo‘llarini izlashni talab etadi. So‘nggi yillarda terapevtik samarani kuchaytirish va noxush reaksiyalarni
kamaytirishga garatilgan, jumladan patent bilan himoyalangan statinlarning kombinatsiyalangan preparatlari ishlab chigilmoqda. Bunday
kombinatsiyalarning istigbolli komponentlaridan biri glitsirrizin kislotasi bo‘lib, u yallig‘lanishga garshi va gepatoprotektiv xususiyatlarga ega
tabiiy adaptogen hisoblanadi. Shu munosabat bilan statinlar va glitsirrizin kislotasini birgalikda qo*‘llash imkoniyati alohida gizigish uyg‘otadi.
Bunday yondashuv gipolipidemik ta’sirni kuchaytirishi va farmakoterapiya xavfsizligini oshirishga xizmat gilishi mumkin. Bundan tashqari,
kombinatsiyalangan preparatlar tarkibida tabiiy biologik faol birikmalardan foydalanish zamonaviy farmakoterapiyaning istigbolli yo‘nalishi
sifatida garalmoqda.

Magsad. Mazkur adabiyotlar sharhining magsadi statinlar va glitsirrizin kislotasining farmakologik xususiyatlari hagidagi ilmiy ma’lumotlarni
tizimlashtirish va tangidiy tahlil gilish, shuningdek ularning kombinatsiyalangan go‘llanilishining terapevtik samarani oshirish va farmakoterapiya
xavfsizligini yaxshilashdagi istigbollarini baholashdan iborat.

Materiallar va usullar. PubMed, Scopus, Web of Science, eLibrary va Google Scholar ilmiy ma’lumotlar bazalarida tagdim etilgan mahalliy va
xorijiy nashrlar tahlil gilindi.

Natijalar. Adabiyotlar tahlili shuni ko‘rsatdiki, glitsirrizin kislotasi kuchli yallig*lanishga garshi, antioksidant va gepatoprotektiv xususiyatlarga
ega. Uni statinlar bilan birgalikda qo‘llash gipolipidemik ta’sirni kuchaytirishi va nojo‘ya reaksiyalar rivojlanish xavfini kamaytirishi mumkin.

Xulosa. Statinlar va glitsirrizin kislotasi kombinatsiyasi ateroskleroz farmakoterapiyasining istigbolli yo‘nalishi hisoblanadi va qo‘shimcha
eksperimental hamda klinik tadgiqotlarni talab etadi.

Kalit so‘zlar: statinlar, glitsirrizin kislotasi, ateroskleroz, giperxolesterinemiya, kombinatsiyalangan terapiya.

BBEJEHUE

Cepneuno-cocymucteie  3aboneBanust  (CC3)  mo-mpexHeMy
3aHMMAIOT TIEPBOE MECTO CPEOM NPUYMH CMEpTHOCTH B mupe. Ilo
JaHHBIM BceMupHo#i opranu3anmu 3apaBooxpaneHus, B 2019 rogy ot
CC3 ymepno okono 17,9 mmH denoBek, 4to cocTaBuino 32% Bcex
ciayqaeB cmeptu [1]. B Kazaxcrane mpobiema Takxke ocraercs KpaiiHe

aKTyaJbHOW: Ha OOJE3HM CHCTEMBbl KPOBOOOPAIICHHS HPUXOAUTCS
MOYTH TIOJIOBUHA BCEX JETaIbHBIX Hcx0moB [2]. KiroueBbim
MATOrCHEeTHYECKUM ~ MEXaHM3MOM  pa3BuTus OompmuHcTBa CC3
SIBISIETCSL aTEPOCKIIEPO3, JICKAIUI B OCHOBE HIEMUYECKOW OOJe3HU
cepana, uH(papkTa MHOKapAa, HHCYIbTa M JAPYTHX COCYIUCTBIX
OCJIOKHEHU.
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OCHOBY COBPEMEHHO# THITOJIUITHIEMUYECKON TePaTuK COCTABIISIOT
craruHbl — UHTHOUTOpEl I MI-KoA-penykraspl, CHIDKAIOIUE CHHTE3
XOJIECTEpPHHA B TICYCHH M JOCTOBEPHO YMEHBUIAIOLIME CEepIedHO-
COCYAUCTYIO 3a00JI€BAEMOCTh M CMEPTHOCTSH [3]. BbICOKOMHTEHCHBHAS
Tepamusi CTaTMHAMH, B YaCTHOCTH artopBacrtaruHoMm B moze 40-80
MI/CYT, TIO3BOJISICT CHIDKAaTh YPOBCHb JIMIIOIPOTCMHOB HU3KOM
wrotHoctu (JITTHIT) 6onee wem Ha 50%, a B MAKCUMAIIBHBIX 033X —
ceoimie  60% [4]. Opnako paxe mnpu SP(EKTUBHOM KOHTpOJIE
JHUIUAHOTO NPOQMIS y YacTH MAalMCHTOB COXPAHAETCS OCTaTOYHBIN
CEpACUHO-COCYIUCTBIN PUCK, CBA3AHHBIM C BOCHAJIEHHUEM COCYIUCTOMN
CTEHKM M COIyTCTBYIOIIMMH META0OJIHYECKUMH HAPYIICHUSMH.
JIOTMONIHUTENBHBIM OTPAaHUYCHUEM CITyXKaT He)KelaTebHbIe PEaKLHy,
BKJIFOYasi MUAJITMH U MOBBILICHUE aKTUBHOCTH TIEYEHOYHBIX pepMEHTOB
[3].

OnuuM M3 myTel noBblueHUs 3(QGEKTHBHOCTH U 6E3011aCHOCTH
Tepaniu SBISIETCS CO3JaHMEC KOMOWHMPOBAHHBIX JICKAPCTBEHHBIX
Ipernaparos. DuKCHpOBaHHBIC KOMOMHAIMI MIO3BOJISIOT
OJJTHOBPEMEHHO BO3/ICHCTBOBATh Ha HECKOJIBKO 3BEHBECB MATOrCHE3a U
CHI)KAIOT JICKapPCTBEHHYIO HArpy3Ky, MOBBIIIAs HPHBEPIKEHHOCTD
neyeHHto [5]. B 3TOM KOHTEKCTE NEpCHEKTHBHBIM IIPENICTABIIACTCS
COYCTaHHUE CTaTHHA c BEILECTBOM, o0JIa1aromum
MPOTHBOBOCTIAJIMTEIBHBIME M TEeNaTONPOTCKTOPHBIMU CBOMCTBAMH.
['mummppusunoBas kucnora (I'’K) — npuponHerii TpuTeprneHOBBINA
[JIMKO3K/I, BBIJEISCMbI W3 KOPHSA COJOAKH, — H3BECTHA CBOMMH
MPOTHBOBOCTIAJIUTEIIEHBIMH, AQHTHOKCHUJAHTHBIMHU u
renaTonpoTeKTOpHBIME ddekramu [5]. B kmuHHYEeCKoi NpakTHKE
npenapatsl ['K npuMeHsoTcss mpenMyIIecTBEHHO MpH 3a00JeBaHMIX
MIEYCHH, OTHAKO CIIEKTP MX JCHCTBUS 3HAUMTEIbHO Hpe. KomOnHarus
crarunoB ¢ ['K mpencrasiser uHTEpec Kak ¢ (hapMaKoIMHAMUYECKON
TOYKH 3pEHHS, OJarogaps B3aUMOIOMOTHIIOMIM dpPeKTaM, Tak U ¢
(bapMakOKMHETHYECKOW — BCIEJICTBHE BO3MOXKHOTO IOBBIILICHUS
OMOZOCTYITHOCTH CTaTMHOB M CHIDKCHHMS HOTPEOHOCTH B BBICOKHX
no3ax [6]. Hacrosiuuii 0630p MOCBAIIEH aHANIN3Y (hapMaKOIOTHYECKHX
NPEIIOChUIOK  TAKOTO COYETAaHHs M MEPCHEKTHBAM  CO3/aHMs
KOMOMHUpPOBAaHHOTO Tpemapara. Pa3paboTka KOMOWHHPOBaHHBIX
JICKapCTBCHHBIX IIPEMapaTtoB PacCMaTPUBACTCS KaK IEPCICKTHBHOES
HalnpaBJCHUE COBPEMEHHOH (hapMaKkoTepaliy, HaIpaBICHHOE Ha
MOBBITICHHE Y(PPEKTUBHOCTH JICUCHHS U CHIKCHHE PUCKA MOOOYHBIX
ap¢pexToB. B asrom orHomenmn [I'K, sBigromascs mnpupoaHsIM
aaNTOreHOM,  MpEACTAaBIIET ~ HMHTepec  Onarojapsis  CBOMM
[POTHBOBOCTIAJIUTEIBHBIM, AQHTHOKCHJIAHTHBIM u
rernaTonpoOTeKTOPHBIM CBOICTBaM, CIIOCOOHBIM TOBBILIAT
6€30I1aCHOCTb CTATHHOBOM TEpaIuy.

WHTepec K KOMOMHMPOBAaHHOMY HPHMEHEHHMIO CTaTMHOB H
npousBoaubix 'K monreeprknaercss pa3paboTkoii (hapManeBTHYeCKUX
KOMITO3ULIMH, HAlpaBICHHBIX HAa YCWJICHHE THIIOIHUITHIEMUYECKOTO
ahdpeKTa U CHIKCHHE TOKCHYECCKHX TMPOSBICHUI Tepamuu. ITO
CBHICTENBCTBYET O IEPCHCKTHBHOCTH [aHHOTO HAINpaBICHUS U
HEOOXOAMMOCTH  JalbHeiIero  aHanu3a  (hapMaKoOIOTMYeCKUX
HPENOChUIOK KOMOMHHPOBAHHOTO NIPUMEHEHHUS STHX COCMHEHHUIT st
TTOBBIICHUS 3¢ PEKTUBHOCTH u 0e30MmacHOCTH Tepanun
JTUCITUITHICMHH.

LEJIb UCCIIEJOBAHUA

Cucremarnzanus M KPUTHYECKHH aHAIM3 Hay4YHBIX J@HHBIX O
(bapMakoIIOTHYECKUX CBOMCTBAX CTaTMHOB M  DIHMIUPPH3UHOBON
KHUCJIOTHI ¥ OLICHUTB NEPCIIEKTUBBI MX KOMOWHUPOBAHHOTO IPUMEHEHHS
JUIL  YCWICHHMS  TepaleBTHYEeCKOro dddexkra ©  MOBBIMICHHS
0e30macHOCTH (papMaKOTEePaITUH.
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HUccnenoBanne BeImomHeHO B (opmare OO030pHOrO aHaIHM3a
OTEUECTBEHHBIX U 3apyOeXHBIX HaydHbIX Iyonukamuid. Ilonck
HCTOYHMKOB MpoBOAWIcsA B Gaszax nanHbix PubMed, Scopus, Web of
Science, elLibrary u Google Scholar. B 0630p Bkiroyanuce paGoTsl
mocnenaux 10 ser, a Tarke Oonee paHHHE (QyHAaMECHTAIBHBIC
HCCIIEN0BAaHNUA, C(HOPMUPOBABIINE COBPEMEHHBIE IPEICTABICHUS O
MEXaHH3MaX JEHUCTBUS CTAaTHHOB M IVIMIIMPPH3MHOBOM KHUCIOTHI, UX
(hapMaKOJIOrMIECKUX CBOMCTBAX M BO3MOXKHOCTSX KOMOMHHPOBAHHOTO
MIPUMEHEHUSL.

PE3VIJIBTATBI 1 OBCYXXIEHUE

1. dapmakonornueckas XapakTepHCTHKA CTATHHOB

CraTuHbl ~ SIBISIIOTCSL  BBICOKOCEJICKTUBHBIMH ~ MHIHOHTOPAMH
(bepmenra 3-ruppokcu-3-merunriyrapii-KoA-penykrassi,
MOJaBJICHUE KOTOPOT0 MPUBOJNUT K CHIDKECHHIO CHHTE3a XOJIECTEPHUHA B
MEYCHN U YBEIHUYCHHUIO JKCIPECCHU PELENTOPOB K JIHIONPOTEHHAM
Hu3koil twiotHoctu (JIIIHII) Ha wmemOpaHax remaromuroB. OTO
crocoOctByer ycunenHomy 3axpary JIIIHII u3 kpoBoroka u
00yCJIOBIMBAET OCHOBHOE THIIOIHMITHIEMUYECKOE IEHCTBHE CTaTHHOB
[7]. Homumo cHmkenust ypoBus JIITHIL, oHM yMEpeHHO yMEHBIIAIOT
KOHLICHTPAIMIO TPUTIMIEPHUIOB K MOTYT TIIOBBIIIATH YPOBEHb
JIUIIONIPOTEHHOB BBICOKOH IIOTHOCTH.

B xymHMYECKOH NMpakTHKe MIMPOKO MPUMEHSIOTCS aTOpPBACTATHH,
PO3yBacTaTHH, CHMBACTATHH, JIOBACTATUH, IPaBaCTATHH, INTaBACTATHH
u ¢nyBactatuH. llo cremeHM MAEWUCTBHA WX MOAPA3ACISIIOT HA
BBICOKOMHTEHCHBHBIC u YMEpEHHO HMHTCHCUBHBIEC.
BricokonHTeHCUBHAS Tepanusi, HanpuMmep aropBactatuHoM 40-80 mr
wi posyBactaTuHOM 20-40 Mr, oOecreuuBaeT CHIDKCHHE YPOBHS
JITTHIT 6onee yem Ha 50%. IIpu sTOM KiuHUYECKUit 3 GEKT CTaTHHOB
HE OTPaHWYMBACTCS JIUMUAOCHIDKAIOMNM AeHCTBHEM, IIOCKOIBKY OHU
001a1a10T PSJIOM TIEHOTpONHbIX 3 dexTos [8—10].

CraTuHbl yaydmaoT (QYHKIUIO SHAOTENNS, YBEIUINBAIOT CHHTE3
OKCHJa a30Ta M 3aMeUITIOT MPOrpeccHpoBaHue arepockiepo3a. OHU
TaK)K€ yMEHBINAIOT CHCTEMHOE BOCHAJEHHE, CHIDKas ypoBeHb C-
PEaKTUBHOTO O€NKa M aKTHBHOCTH IIPOBOCIAIHMTEIBHBIX CHTHAIIBHBIX
myted, Bkiodas NF-xB [11]. IIpotmBoBocmamurensHbIii 3 dexT
CBS3aH C MHTHOMPOBAaHMEM CHHTE3a H3ONPEHOMAOB M HAPYIICHHEM
akTuBauun Maieix G-O6enkoB Ras u Rho. Kpome Toro, cratunsi
001a1210T aHTHOKCHIAHTHBIMH CBOMCTBAMH, yMEHbIIAsi 00pa3oBaHNe
AKTHUBHBIX (JOPM KHCIOPOJIA U AKTUBHUPYS CUTHAIBHBIH myTh Nrf2 [12].

B nenom cratuHel XapakTepU3ylOTCs XOPOIIEH NEPEHOCUMOCTHIO.
OpHako y HEKOTOPHIX MAIMEHTOB MOTYT BO3HHKaTh CTaTHH-
ACCOIIMUPOBAHHBIE MBIIICYHBIE CHMIITOMBI, BKJIOUas MHAITHH U
MbimeyHyto  cnabocte  [13].  Takke BO3MOXHO —TpPaH3UTOPHOE
MOBBIIICHAE aKTHBHOCTH MEUYEHOYHBIX TpaHcaMuHa3 [14], Torma kak
KJIIMHAYECKH 3HAaYMMOE TTOpakeHHe TIeYeH! BeTpeyaercs penko [15]. B
psife MCCIeNOBaHUM IIOKA3aHO, YTO JUINTENbHAs CTaTHHOTEpamus y
MAIUEHTOB C XPOHUYECKIMH 3a00JICBAHUSAMH II€YEHH MOXET CHIDKATh
puck mporpeccupoBanus Gubpoza u gekommnencarmu [16]. CratuHsl
MIPOTUBOIIOKA3aHbI IIPY AKTUBHBIX 3a00JI€BAHUSIX TIEIECHH, BBIPAXKEHHON
MeYEHOYHON HETOCTATOYHOCTH, a TaKXKe BO BpeMsl OSpEeMEHHOCTH U
naktaiuu.  CrnemyeT  yuwTBHIBAaTH  BO3MOJKHBIE — JICKApPCTBEHHBIE
B3aMMOJICHCTBUSI, OCOOCHHO ISl TIPEIapaToB, METAOOIH3UPYIOMINXCS
yepes cuctemy CYP3A4 [17,18].

2. I'munuppusrHOBas KUcioTa u e€ papMaKOIOrHIeCKUe CBOMCTBA

I'K sBnsercss OCHOBHBIM OHOAKTHBHBIM KOMIIOHEHTOM KOPHS
comonku (Glycyrrhiza glabra). Tlo xuMu4eckoil CTpyKType OHa
MPEACTaBIACT COOOM TPUTEPIICHOBBI CAMIOHWHOBBIA  TJIHKO3HUI,
COCTOSIIMI U3 ariukoHa — |8B-TIMIUPPETOBOI KUCIOTHI — M JIBYX
OCTaTKOB TIIIOKypoHOBOW Kkuciotel [19,20]. T'K comepxkurcs B
9KCTPAKTE COJNOJKH B 3HAYMTEIBHOM KOJHMYECTBE U OINpEIeNsieT ef
(hapMaKoIOrHYeCKyI0 aKTUBHOCTBD [21].

I'K u e€¢ merabonmur — TaMLIMpPpETOBas KUCIOTa — 0OnamaroT

IIMPOKUM  CIIEKTPOM  (hapMaKOJOTMYECKOTO ACHCTBHUS, BKIIIOYAs
MPOTHBOBOCTIAJIUTEIBHOE, AHTHOKCHAAHTHOE, TIelaTONPOTEKTOPHOE,
MMMYHOMOIyJIHpYIOIIee u MIPOTHBOBUPYCHOE [22].

[IpoTuBoBOCTANUTENBHEIH 3(EKT CBSI3aH CO CHIDKCHHEM IPOJIYKINU
MIPOBOCTIAJTUTENIFHBIX UTOKMHOB U TIOJABJICHHEM CHTHAIBHBIX ITyTeH
BocmaneHus, Bkiaoudas NF-kB. AHTHOKCHOAaHTHas aKTHBHOCTH
00ycnoBieHa criocOOHOCTHIO HEUTPATH30BaTh CBOOOIHBIC PaiuKAIIBI U
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aKTHBHPOBATh aHTHOKCHAAHTHBIE ()ePMEHTHI Yepe3 CUIHAIBHBIA ITyTh
Nrf2. TenaTonpoTeKTOpHOEe AEHUCTBUE MPOSBIICTCS B CTAOMIH3ALUK
MeMOpaH renaTonuTOB, CHIDKCHUH MEPEKUCHOTO OKHCIICHUS JTHITHIOB
¥ BOCTIAJIUTEIBHBIX MPOIIECCOB B Te4eHH [22].

B sKkcnepuMEHTANbHBIX —~ WCCIECAOBAHUAX  IOKAa3aHO,  UTO
TIIMIUPPU3UH CIIOCOOEH CHIDKATh YPOBEHb ITIOKO3bI KPOBH, MOBBIIIATH
YyBCTBUTEILHOCTh K MHCYJIMHY M YITy4IIaTh JTUMUIHbINA Tpodmib [23].
Y XHUBOTHBIX Ha (OHE BBICOKOKAIOPHHHOW auersl BBeAeHune [K
COIIPOBO’KAAJIOCH CHIDKEHUEM yPOBHEH XOJIECTEPUHA U TPUTITHLEPHIOB
06e3 MPU3HAKOB TOKCHYHOCTH; AKTHBHOCTh TpaHCaMHMHA3 U
KpEaTHHKUHA3bI OCTABAJIACh B Tpeeax HopMsl [23—25].

[lpemapatbl  MIUOUPPU3MHA  IIUPOKO  HPHMEHSAIOTCA — IPH
3a00JIeBaHUAX MEYEHH. YCTaHOBIEHO, YTO OHH  YIy4INaioT
OMOXMMHYECKHE TIIOKA3aTe€NH Yy TAIUEHTOB C  XPOHHYECKIMU

TeaTuTaMu U KUPOBOH OONE3HBIO MEYEHH U CIIOCOOHBI 3aMEIITh
nporpeccupoBanue ¢uodpoza [26]. Kpome Toro, 'K obmagaer
MIPOTUBOBUPYCHOX  aKTUBHOCTBIO ¥ HMMMYHOMOIYJIHUPYIOIIIMU
cBoiictBamu [24]. [lpemapaTbl Ha OCHOBE TIHMLUPPHU3HMHA, BKIOUAs
koMOuHamu ¢ (HocoIMIUAAMH, HUCTIONB3YIOTCS IIPU XPOHHYECKHX
nupGy3HbIX 3a00JIEBaHHUSAX TE€YEHH U CIHOCOOCTBYIOT CHIDKEHHUIO
ypoBueit AJIT u ACT [27]. B Slnonuu uHBEKIMOHHBIE (OPMBI
TIIMOUPPU3MHA TPUMEHSIOTCS Tpu  BUpycHOM Tremature C u
aCCOIMUPOBAHBI CO CHIDKEHHEM PHUCKA IIUPPO3a U TeTaTONEIUTIOIIPHON
kapuuHOMBl  [28]. [loMMMO remarojoruu mpemapaTbl  COJIOAKH
WCTIONB3YIOTCS MPH PAa3UYHBIX BOCTIAJIMTEIBHBIX 3a00meBaHmsIX [29—
32].

Hecmotps Ha OnarompustHelid Tpodmib O€30MacHOCTH, TPH
JUINTETBHOM TIpUMEHEHHMH BBICOKMX 103 ['K BOo3MOXHO pasBurHe
NICEBJIOTUNEPAIBAOCTEPOHN3MA,  OOYCIOBICHHOTO  BO3JCHCTBHEM
TJIMIUPPETOBOM KHUCIOTBI HA MHHEPATOKOPTHKOHIHBIE PEIENTOPHI
[33]. Oro MokeT UpPUBOOUTH K 3alepKKe HATPUS U BOJBI,
TUITOKAIMEMHUH U MOBBIIICHUIO apTEPHAIBHOr0 AaBieHHsl. OCHOBHBIMU
MIPOSIBTICHISIMU SABJISIOTCS OTEKH M apTepHAIbHASI TUIEPTEH3USI, PUCK
KOTOpBIX ~ BO3pacTaeT mpu  go3ax Oomee 100  mr/cyt.
[IpoTuBOMIOKa3aHUAMH SIBIAIOTCS TSKENASI TUIIEPTEH3MSI, BEIPAXKCHHAS
THIIOKAINEeMUsI, 0EpEMEHHOCTD U TSKENAst MOYEeYHas! HeIOCTaTOYHOCTh
[34,35].

3. O6wwue dhapmakoauHamuydeckue 3¢hdexts ctarnHos 1 'K

Crarunsl 1 ['K criocoOHBI MOABIATH BOCTIAIHUTEIBHBIC TIPOLIECCHI,
UTPAIOIINE KIIOUEBYIO POJIb B Pa3sBUTHM arepockiepo3a. CraTuHb
YMEHBIIAIOT aKTHBALIMIO NF-xB yepes WHTUOUPOBaHNE
npeHunupoBanus Manelx G-6enkoB, Torga kak 'K mpemsrcryer
TpaHcinokauuu NF-kB B sapo U CBsA3bIBa€T MeIMATOP BOCHAJICHUS
HMGBI. B pe3ynprate CHIKAETCSI SKCIPECCHST MPOBOCTIATUTEIBHBIX
LUTOKMHOB M MOJIEKYJI aAr€3uH, 4TO 3aMeJJIieT HPOrpecCHpOBaHHE
arepockiueposa [11].

BaxuHsIM apryMeHToM B IOy KOMOHMHAIUH  SIBISIETCS
renaronporekropHoe aeiictere ['K. XoTs cepb€3Hoe IeKapCTBEeHHOE
MOpaXXEHHE NEUCHU IIPU MPUMEHEHHH CTaTHHOB BCTPEUYAeTCs PEJIKO,
TIOBBIIIIEHNE TPAHCAMHUHA3 MOXKET NMPUBOAUTH K CHIDKCHHUIO J03BI WIN
ormeHe Teparmu. ['K crabunmmsumpyer wmemOpaHBl TeMaTOLUTOB,
YMEHBIIAET MEPEKHCHOE  OKHUCIECHWE JIMOHIOB W CHIDKAeT
BOCTIAJIUTENIFHYIO aKTUBHOCTH B miedeHu [36,37]. [Ipeamonaraercs, 4To
e€ IPOTHBOBOCIHANIUTEIBHBIE CBOMCTBA TAK)KE MOTYT CHIDKATh PHUCK
CTaTHUH-ACCOIMUPOBAHHBIX MHAJTHUH, X0TA KJIMHUYECKHE
JIOKa3aTeNNbCTBa MMOKa orpaHndeHsl [38,39].

CoBpeMeHHOE  TIpeAcTaBlicHHE 00  aTepockiiepo3e  Kak
MHOTO(aKTOPHOM nporecce TpedyeT KOMIUIEKCHOTO
TepameBTHYeCcKOro mnoaxoma. KomOmnamms craruHoB u K

[aTOr¢HETHYECKH 0OOCHOBAHA, TOCKOJIBKY MO3BOJISIET OJAHOBPEMEHHO
BO3/JICHCTBOBAaTh Ha HApYLICHWS JIUIUIHOIO OOMEHa, BOCHAICHUE U
okcupatuBHbed cTpecc [40,41]. obGasnenne 'K moxer ycunmBath
MPOTHBOBOCIIAIUTENBHBIA  3Q(EKT  CcTaTMHOB, CHOCOOCTBOBATH
CcTaOWNIM3allil ~ aTePOCKICPOTUYECKOW  ONAMKM W OKasbIBaTh
remaronporekropHoe neiictsue [27,40,41]. Takas koMOMHAIUS
0COOCHHO MEpPCIeKTHBHA y HanueHToB ¢ auciununemueit, HAXBII un
MeTabOJIMYECKUM CHHIIPOMOM.

4. KomOmnamust ['K ¢ cHHTeTHYECKMMH JIeKapCTBEHHBIMH

CpencTBaMu
Haubonee  yOemgurenpHBIE  NaHHBIE O  MEPCHEKTUBHOCTH
KOMOMHAIlMM  MOJyYeHbl B  JIOKIMHUYECKHUX  MCCIIEOBAHMAX

CYIIPaMOJICKYJISIPHOTO KOMIUIEKCA CUMBACTaTHHA C TIIHLIUPPU3HHOBON
KHCIIOTOH —  «cHMBarim3mHa». [loka3aHo, dYro KOMILIEKC,
CHUHTE3UPOBAHHBIA B cooTHOmIeHHH 1:4, in vitro warubupyer I'MI -
KoA-penykrazy Tak sxe 3(h¢exTuBHO, Kak W cuMmBactaTuH [42]. B
JKCIEPUMEHTaX in Vivo Ha KpbICAX C THUIEPXOJIECTePHHEMHEH
THOONUIHIeMHYecKui o ekt KoMmIuiekca npu Goiiee HU3KUX H03aX
OBLI COMOCTABUM C JICHCTBHEM BBICOKHX /03 HCXOJHOTO CTaTHUHA, YTO
YKa3bIBaeT Ha BO3MOXKHOCTh CHIDKEHHS €To 103kl B 2—3 pasa [43]. [Ipu
3TOM Y JKHBOTHBIX OTMeJasIcsi 6ojiee HU3KHI yPOBEHb KPEaTHHKHHA3HI
U OTCYTCTBHE YCHJICHUSI T€aTOTOKCHIHOCTH, YTO CBHIETEIBCTBYET O
MOBBIICHUN 0€30MMacHOCTH Tepanu [44].

JlonoaHuTebHBIC UCCeA0BaHus moka3anu, 4to 'K cama ciocoOHa
CHIDKATh YPOBHH XOJECTEPUHA W TPUINIMIEPUAOB TIPU JHET-
HWHIYIUPOBAHHON JUCIUNMUAEMUN 0€3 TPU3HAKOB TOKCHIHOCTH
[45,46]. HecmoTps Ha  OTCYTCTBHE MPAMBIX  KIMHUYECKUX
nccienoBaHui KoMOuHamy craTuHoB ¢ 'K, HakomseHHbIE DaHHBIE
YKa3bIBAIOT Ha NEPCIIEKTUBHOCTh TAKOTO MOAXO0/a.

'K w™moxer BiamAT, Ha aOCcOpOIHMIO M METadoNM3M psiaa
JIEKapCTBEHHBIX cpeacTB. brnaromaps amdupuisHeIM cBONCTBAM OHA
00pazyeT MUILEIIONOJ00HBIE CTPYKTYPBI U NOBBIIIAET PACTBOPUMOCTD
ruapoOoOHBIX COCTUHEHNH, TAKNX KaK CHMBACTaTHH M aTOPBACTaTHH,
YTO MOTCHIMAJIBHO YBEIMYMBACT MX OHomocTymHOCTh [43]. Bmecte ¢
teM metabonutel 'K cocobusr ymepenno unarubupoats CYP3A4 u
P-rmukonporenn, uro TpeOyeT yuéra IO30BBIX COOTHOIICHWI INpH
paspaboTke KOMOHMHHUPOBAaHHBIX MpenaparoB [46]. B
(bapmakonHaMuyeckoM oTHouieHHH 3(dektsl cratuHoB u 'K
SIBIISTFOTCSL B3aMMOJIOTIOTHSIOIIMH.

Panee mpeAnpHHUMAINCH HOMBITKH MOBBICUTH ()(HEKTHBHOCTD H
MEPEHOCUMOCTh ~ CTaTMHOB C IOMOINBIO PA3INYHBIX JOOABOK.
Kombunamus ¢ kosmsumom Q10 w3ywanmace M1 yMEHBIICHUS
MBIIICYHBIX ~ CHMITOMOB,  OJHAKO  PE3yJbTaThl  OCTAIOTCS
npoTtuBopeunBbiMU [48,49]. KpacHblli IpoXKeBOH pHC YCHIHBAET
JTUMUAIOCHIKAIOMNH 3GPeKT, HO (akTuuecku IyOIupyeT neiCTBHE
craruaoB  [50].  Dccenumanbhbie  Gochonunuapl  006IamaoT
TenaToNpOTeKTOPHBIMU CBOMCTBAMH, HO HE OKA3BIBAIOT BBIPA)KEHHOTO
CHUCTEMHOTO TPOTHBOBOCHAIMTENFHOrO JaevicTBus [51], Torma kak
oMera-3 JKHpHBIE KHCIOTHI IIPEHMYIIECTBEHHO CHIKAIOT YPOBEHBb
TPUTITALEPUIOB [52].

Ha stom ¢one komMOWHAIUSA CTATHHOB C TIIMIUPPUZUHOBOMN
KHCJIOTOH TpeAcTaBisieTcss 0Ooinee  MEPCHEeKTUBHOH, MOCKOJBKY
obecreunBaeT  THIOJIUMHAEMHYECKOE,  IPOTHBOBOCTIAIUTENBHOE,
AQHTHOKCHJIAHTHOE ¥ TeIaTONPOTEKTOPHOE JICHCTBHE.

5. IlepcrekTBEI cO31aHIA KOMOMHUPOBAHHOTO TIpenapara

AHanu3 JWTEpaTYpHBIX [AaHHBIX IO3BOJSIET PacCMaTpUBATh
KOMOHMHAIMIO CTaTHHOB M TJIMIMPPHU3MHOBON KHCIOTHI KaK HAyIHO
00ocHOBaHHYyI0. Takoe coueTaHWe HAIPaBJICHO HA OJHOBPEMEHHYIO
KOPPEKIMIO JUCIUINUIEMHUN, BOCHAJICHIS, OKCUAATUBHOIO CTpecca M
nopaxenus nedeHn. 'K MOTEHIMANbHO CHMKAET PHUCK MOOOYHBIX
3¢ PEKTOB CTaTUHOB, NPEKAE BCETrO I'eMaTOTOKCHYHOCTH U, BO3MOXHO,
MHOTOKCHYHOCTH, YTO JeNaeT JaHHYI0 KOMOMHAIMIO MEePCHEKTUBHON
JUTSL IAITUEHTOB ¢ MeTtabonnaeckum cuaapomom 1 HAXKBIT [53].

Haubonee pammoHansHON JEKapCTBEHHOH (HOPMOH  SBISIFOTCS
TaOJICTKN WM KamCylbl Ui mepopansHoro npumeneHus [54]. [pu
pa3paboTke mpemapara HEOOXOAMMO YUYHTHIBATH Pa3auuus (HUIHKO-
XMMHUYECKUX CBOHCTB KOMIIOHEHTOB: CTaTHHBI XapaKTepU3yIOTCS
HU3KOH pacTBOPHMOCTBIO B BoJe, Toraa kak ['K xopoio pactBopuma u
CKIIOHHa K oOpa3oBaHHIO accouuaroB. [logbop BcmomoraTembHBIX
BEIIECTB U ONTHUMAILHOM TEXHOJIOTHU MOXKET 00ECHEUNTh IOTydeHHe
cTabHIBHON JIeKapCTBEHHO (bopmbl c 3¢ PeKTHBHBIM
BBICBOOOXKICHHEM JCHUCTBYIOIINX BeIecTB [55,56].

OCHOBHBIE TIPEUMYIIECTBA (PUKCHPOBAHHON KOMOMHALNM «CTaTUH
+ I'K» BKIIOYaloT MOBBIIICHHE O0E30MACHOCTH TEPANUH, YCHICHHE
THIOJIMITMEMHYECKOT0 W MPOTHBOBOCHANMTENbHOrO  dddekra,
pacuMpeHue IOKa3aHWM Yy MalUMeHTOB C COYETAHHOM maroyIoruei
MIEYCHU U JINIIUAHOTO OOMEHA, a TAaK)Ke MOBBIIICHUE TPUBEP)KEHHOCTH
neyenuto [43,57-59].
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K orpannmueHmsiM OTHOCATCS HEOOXOAMMOCTH IOATBEPIKICHHS
3G (EKTUBHOCTH B KIMHHYECKHX HCCIEIOBAHUIX, PUCK IMMOOOYHBIX
apdpexToB 'K mpu IMTENT-HOM NPUMEHEHHH H TEXHOJOTHYECKHE
CIOKHOCTH pazpabotku mpemapara [59-61]. Tem He MeHee 35TH
MPOoOIEMBbI MOTYT OBITH PEILICHBI MTPU JaTbHEHIIIEM (hapMaIleBTHIECKOM
U KJIIMHUYECKOM M3Y4eHHU.

BBIBO/IbI

[IpoBen€HHBII aHaNHU3 TUTEPATYPHI MTOKA3BIBAET, YTO KOMOWHAIIHS
cratrtuna u  [K  wumeer yOemutensHOoe — (papmakonorugeckoe
obocHoBanue. CraruHbl oOecreunBalOT 3()(HEKTHBHOE CHIDKEHHE
YPOBHS aTEpPOTr€HHBIX JIUIHIOB U YMEHBIIAIOT CEPACIHO-COCYJUCTHIH
puck, Ttorma kak I'K mposBIsieT NPOTUBOBOCHAIUTENBHOE,
aHTHOKCHJIAHTHOE U TeTaTONPOTEKTOpHOE fAelicTBue. VX coBMecTHOE

MIPUMEHEHUE T03BOJISIET Ooliee MOJTHO BO3/EHCTBOBATH HA KIIFOUEBBIC
3BEHbBsI IATOT€HE3a aTePOCKIIEPO3a U META00INUECKUX HApyIICHUH.

OKCHEepUMEHTANbHBIE JIAHHBIE, B YAaCTHOCTH HCCIEIOBAHHSA
KoMIUIekca cuMBacTatuHa ¢ 'K, CBHIETENbCTBYIOT O BO3MOXKHOCTH
noBbIIeHHA 3(PHEeKTUBHOCTH U GE30MACHOCTH THITOIUIMHAACMUYECKON
Tepamud. BmecTe ¢ TeM I OKOHYATEIbHOM OLECHKM KIMHUYECKOH
3HQUUMOCTH  TAaKOrO  MOAXOJa  HEoOXOAWMBI  JaimbHeHIme
JNOKIMHUYECKHE W  KIMHWYECKHEe HCccleloBaHus. B ciydae
MOATBEPKACHUS dPPEKTUBHOCTH U O€30MAaCHOCTH KOMOMHUPOBAHHBIN
mpenapar Ha ocHoBe cratuHa M ['K MOXeT 3aHATH BaKHOE MECTO B
Tepanuy TUCIHMUAEMUH, ocoOeHHO y mamueHToB ¢ HAXBII u
METa0O0IMIECKUM CHHIPOMOM.
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AHHOTAIUSA

BBenenue: AprepuanbHas THUICPTOHHS COIPOBOXKIACTCS PAa3BUTHEM CTPYKTYPHO-(DYHKI[MOHAJBHBIX H3MEHEHHH MHOKapna,
BKJIIOYAIOIINX rumeprpoduto, ¢ubpo3 u Hapyumienne aumactonudeckod (ynkimu. COBpeMEHHbIE MPEICTABICHUS PAaCCMAaTPUBAIOT
peMozieIMpOBaHHE MHOKapaa Kak JAMHAMHUYECKHH Ipolecc, MOTEHIHAIbHO 00paruMblii Ha (oHe ajexBarHOW Tepamnuu. Lleas uccienoBaHus:
OLICHUTh TUHAMMKY MOJICKYJISIPHBIX MapKepOB PEMOJCIUPOBAHHS MHOKAp/Aa U SXOKapauorpadhMyecKux Mmokaszareneil y OOJNBHBIX apTepHaIbHON
TUIEPTOHNEH Ha ()OHE AHTUTUICPTEH3WBHON Tepanuu. MaTepuaj W MeTOAbI: B HCCIEIOBaHUE BKIIOYCHO 560 MAIMEHTOB C apTepHaIbHON
runepronuei (cpemuuii Bospact 56,4+10,8 rona). OueHka mpoBOAMIACE NCXOIHO, Yyepe3 3 U 6 MecsieB. AHAIN3 BKIIIOYAJ IIOKAa3aTeNd CyTOYHOTO
MOHHUTOPHPOBAHUS apTEPHAIBHOrO J@BICHHUS, 3XOKapauorpadguueckue mnapamerpsl (DoOanbHas MpomoibHas aedopMmaiuis, MHICKC MacChl
MHOKap/ia JIEBOTO JKEJTy/lI0uKa, JHACTONMYecKash (GYHKIHS) U YPOBHH MOJEKYISAPHBIX MapKepoB (CKIEPOCTHH, -KaTeHHH, TpaHC(HOPMUPYIOLINiT
(bakTop p

ocra B). IIpuMeHsIMCh METO/IbI VTS CBS3aHHBIX BEIOOPOK M KOPPEJISLIMOHHBIN aHAIN3.

Pesyabrarhl uccieaoBaHus: Ha (OHE TEPAaMK OTMEYEHO JOCTOBEPHOE CHIKEHUE CUCTOIMYECKOTO apTepralibHOro AapieHus (¢ 154412
1o 13249 mm pr.cr, p<0,001), yMeHblIeHHE HHAEKCA MACChl MHOKApAa JIEBOro skenymouka (¢ 132+18 mo 119+15 r/m?, p<0,001) u yayuieHue
106abHO#M npooNbHOM gedopmaruu (ot —16,8+2,1 k -18,4+1,9%, p<0,001). Yposers TGF-B cuumsuicst ¢ 10,8+2,5 o 8,6+2,1 Hr/mi, B-KareHUHA
— ¢ 2,42+0,58 1o 2,08+0,50 Hr/mi, ckiepoctuHa — ¢ 35,6+7,4 no 29,446,2 (p<0,001). Yacrora camxenuss GLS > —16% ymenbmmnacs ¢ 26,4%
10 13,6% (p=0,001). BeisiBena qocToBepHast KOppessimst Mexkay ynyduieanem GLS u camkennem TGF-p (r=0,46; p<0,001).

3akiI0ueHnNe: aHTUTHIICPTCH3UBHASL TEPaIHs CONPOBOXKIACTCSA PErPEcCOM CTPYKTYpPHO-(DYHKIIMOHANBHBIX M3MEHEHHH MHOKapua |
CHI)KCHHEM aKTHBHOCTH MOJICKYJISIDHBIX MEXaHH3MOB peMozenupoBanus. [GF-f  sBisiercs 4YyBCTBUTENBHBIM MapKepoM 0OpaTHOro
PEeMOJIETMPOBaHUS.

KimoueBble ci10Ba: aprepraibHas TUIEPTOHMS, peMoeaupoBanue Mmuokapaa, GLS, TGF-B, B-karenu, Teparnust.
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CHARACTERISTICS OF ECHOCARDIOGRAPHIC AND MOLECULAR PARAMETERS IN PATIENTS WITH ARTERIAL
HYPERTENSION

ABSTRACT

Introduction: Arterial hypertension is associated with the development of structural and functional myocardial alterations, including
hypertrophy, fibrosis, and diastolic dysfunction. Current concepts consider myocardial remodeling as a dynamic and potentially reversible process
under appropriate antihypertensive therapy.

Purpose: To evaluate the dynamics of molecular markers of myocardial remodeling and echocardiographic parameters in patients with
arterial hypertension during antihypertensive treatment.

Research materials and methods: The study included 560 patients with arterial hypertension (mean age 56.4+10.8 years). Assessments
were performed at baseline, after 3 months, and after 6 months. The analysis included ambulatory blood pressure monitoring, echocardiographic
parameters (global longitudinal strain, left ventricular mass index, diastolic function), and levels of molecular markers (sclerostin, p-catenin,
transforming growth factor-p). Statistical analysis involved paired sample methods and correlation analysis.

Research results: Antihypertensive therapy resulted in a significant reduction in systolic blood pressure (from 154412 to 13249 mmHg,
p<0.001), a decrease in left ventricular mass index (from 132+18 to 119+15 g/m?, p<0.001), and improvement in global longitudinal strain (from
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—16.8+2.1 to —18.4+£1.9%, p<0.001). TGF-p levels decreased from 10.8+2.5 to 8.6+2.1 ng/mL, B-catenin from 2.42+0.58 to 2.08+0.50 ng/mL, and
sclerostin from 35.6+7.4 to 29.446.2 (p<0.001 for all). The prevalence of impaired GLS (> —16%) decreased from 26.4% to 13.6% (p=0.001). A
significant correlation was found between GLS improvement and reduction in TGF- levels (r=0.46; p<0.001).

Conclusions: Antihypertensive therapy is associated with reverse myocardial remodeling, reflected by improvements in echocardiographic
parameters and reduction of molecular markers of fibrosis. TGF-B appears to be a sensitive biomarker of reverse remodeling and may serve as a
potential tool for monitoring treatment response.

Keywords: arterial hypertension, myocardial remodeling, global longitudinal strain, TGF-p, p-catenin, sclerostin, antihypertensive therapy
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ARTERIAL GIPERTENSIYA BILAN BEMORLARDA EKOKARDIOGRAFIK VA MOLEKULAR PARAMETRELARNING
XUSUSIYATLARI
ANNOTATSIYA

Kirish: Arterial gipertenziya miokardning strukturaviy va funksional o‘zgarishlari, jumladan gipertrofiya, fibroz hamda diastolik funksiyaning
buzilishi bilan kechadi. Zamonaviy garashlarga ko‘ra, miokard remodellanishi adekvat terapiya fonida qaytarilishi mumkin bo‘lgan dinamik jarayon
sifatida garaladi.

Tadgiqot magsadi: arterial gipertenziyali bemorlarda antigipertenziv terapiya fonida miokard remodellanishining molekulyar markerlari va
exokardiografik ko‘rsatkichlar dinamikasini baholash.

Materiallar va tadqiqot usullari: tadgigqotga arterial gipertenziyaga chalingan 560 nafar bemor kiritildi (o‘rtacha yosh 56,4+10,8 yil). Baholash
boshlang‘ich holatda, 3 va 6 oyda o‘tkazildi. Tahlil sutkalik arterial bosim monitoringi ko‘rsatkichlari, exokardiografik parametrlar (global
longitudinal deformatsiya, chap qorincha miokardi massasi indeksi, diastolik funksiya) hamda molekulyar markerlar (sklerostin, p-katenin,
transformatsiyalovchi o*sish omili p — TGF-p) darajasini 0‘z ichiga oldi. Statistik ishlov berishda bog‘lig tanlamalar uchun usullar va korrelyatsion
tahlil go*llanildi.

Tadgiqot natijalari: terapiya fonida sistolik arterial bosimning ishonchli pasayishi kuzatildi (154+12 dan 132+9 mm sim.ust.gacha, p<0,001),
chap gorincha miokardi massasi indeksining kamayishi (132+18 dan 119+15 g/m? gacha, p<0,001) va global longitudinal deformatsiyaning
yaxshilanishi (—16,8+2,1 dan —18,4+1,9% gacha, p<0,001) aniglandi. TGF-p darajasi 10,8+2,5 dan 8,6+2,1 ng/ml gacha, p-katenin — 2,42+0,58
dan 2,08+0,50 ng/ml gacha, sklerostin — 35,6+7,4 dan 29,4+6,2 gacha kamaydi (p<0,001). GLS > —16% bo‘lgan bemorlar ulushi 26,4% dan 13,6%

gacha kamaydi (p=0,001). GLS yaxshilanishi va TGF-B pasayishi o‘rtasida ishonchli korrelyatsiya aniglandi (r=0,46; p<0,001).

Xulosa: antigipertenziv terapiya miokardning strukturaviy va funksional o‘zgarishlarining regressi hamda remodellanishning molekulyar
mexanizmlari faolligining pasayishi bilan kechadi. TGF-p gaytar remodellanishning sezgir markeri hisoblanadi.

Kalit so‘zlar: arterial gipertenziya, miokard remodellanishi, GLS, TGF-p, B-katenin, terapiya

AKTYaJIbLHOCTD UcciIeI0BaHus. AprepuansHas runepronus (Al)
oCcTaéTcsi OAHOW W3 BEOYIIMX MEAUKO-COLMAIBHBIX MPOoOIeM
COBPEMCHHOH MEIMLIMHBI M SBISETCA KIOYEBBIM (DakTOpoM pHCKa
CepAIeUHO-COCYIUCTOM 3a00IeBaeMOCTH M CMEPTHOCTH BO BCEM MHpE
[1]. ITo manEBIM Becemupnas opranusanus 3apaBooxpaneHus, ooiee 1,2
MIIPJ, Y€JIOBEK CTPaJalOT IOBBHIMIEHHBIM apTepPUAbHBIM JABICHHUEM,
IpU  3TOM  3HAYMTENbHAs  4YacTh  TAIMEHTOB  OCTaércs
HEIMarHOCTUPOBAHHON WM HEIOCTATOYHO KOHTponupyemou [2]. B
CTPYKTypEe CEpIeYHO-COCYOHCTHIX oclioxkHeHnid Al ocoboe mecto
3aHIMAeT MOpPaKeHWE MHOKap/a, KOTOPOE IPOSBISCTCS pPa3BUTHEM
rHOepTpoGHU JICBOrO JKEyloYKa, MHTEPCTULMAIBHOTO (Gudpo3a u
HapyIICHHEeM AuacTonndeckoi GpyHkuuu [3].

CoBpeMeHHBIE NPECTABICHUS PACCMAaTPUBAIOT PEMOCITHPOBAHUE
MHOKapJa KakK CJIOXKHBIM, MHOTOYPOBHEBBIN IPOLECC, BKIIOYAIOUIUHI
KaK TEeMOAWHAMUYECKHE, TaK M MOJCKYIApPHbIE MEXaHU3MbI [4].

[loBpllIeHHAast ~ MOCTHarpy3ka NPUBOOUT K  KOMIIEHCATOPHOU
TUNepTpour  KapIUOMUOIMTOB,  OJHAKO  IPH  JIUTEIBHOM
BO3JICHCTBUU  THIEPTCH3UU (GOpMHPYIOTCSI ~ NAaTOIOTHUYECKHUE
W3MEHEHUS, CONPOBOXIAIONINECS] HAKOIUICHHEM  BHEKJIETOYHOTO

MaTpHUKCa, aKTUBaLueld (HUOpPOOIACTOB M CHIDKEHHEM SIIACTUYHOCTH
MHUOKapaa [5]. OTu mporecch JiexkaT B OCHOBE Pa3BHUTHS CEpACYHON
HEOCTATOYHOCTH, B TOM 4YHCIE C COXpaHEHHO# (pakimeil BeIOpoca,
KOTOpast BCE Jalle BeIABIsIeTCs y manueHToB ¢ Al [6].

Oco0yI0 aKTyalnbHOCTh NPHOOPETAeT H3YYCHHE OOpPaTUMOCTH
peMoaenupoBaHus MUOKapAa. B mocienHue rogs! moka3aHo, ITO MPH
aJeKBaTHON AaHTUTMIICPTCH3UBHOM TEpalmuyd BO3MOXHO HE TOJIBKO
CHIDKGHHE YPOBHS apTepUalbHOrO JABICHUS, HO M perpecc
CTPYKTYPHBIX HM3MEHEHUI MHOKapa, BKIIOYAs YMEHBIICHHE MAacChl
JIEBOTO JKENyouKa M yinydmeHue ero Gpynkuuu [7]. OmHaKo cTeneHb
00paTUMOCTH PEMOIEIUPOBAHMS CYLIECTBEHHO BapbUPYET MEXIY
MAlUeHTaMH, 9T0 OOYyCIIOBIEHO HHIWBUIYaIbHBIMH OCOOEHHOCTSIMU
naroreHe3a u Tpedyer Oornee TIIyOOKOro MOHMMAHUS MOJEKYISPHBIX
MEXaHM3MOB JTAHHOTO Tporiecca [8].

B 3TOM KOHTEKCTE BO3pacTaeT MHTEPEC K N3y4eHHI0 OMOMapKepoB,
OTpakalOIUX AaKTHBHOCTH pemopenupoBaHus. KimodeByio pomb B

¢dbopmuposanun Gpudpo3a urpaet Tpanchopmupyomii pakrop pocra B
(TGF-B), KOTOpBIil peryinupyer CHHTE3 KOMIIOHEHTOB BHEKJIETOYHOTO
MAaTpHKCa U CIIOCOOCTBYET Pa3BUTUIO HHTEPCTHIHATBLHOTO Grbpo3a [9].
Hapsiny ¢ atum curHanbHeiil myTh Wnt/B-kareHuHa paccMarpuBaeTcst
KaK OIMH M3 LICHTPAJIbHBIX MEXaHU3MOB KJICTOUHOH mponudepannu u
runeprpopun Muokapaa [10]. CkiaepocTHH, SBISSACH aHTATOHHUCTOM
JTAHHOTO IIyTH, TAKKE YYacTBYeT B PETYIALMH PEMOICIUPOBAHHSA
MOXKET OTpaXarb aKTUBHOCTH IATOJOTHYECKMX IIPOLECCOB Ha
MonekymsipHoM ypoBHe [11]. Takum oOpa3om, HU3y4eHHE AaHHBIX
MapKepoB MO3BOJISIET Oosiee TIyOOKO OIEHUTH MPOLECCH CTPYKTYPHOM
MEPECTPONKN MUOKap/a.

[TapannensHo €  pa3BUTHUEM  MOJEKYISPHOM  KapAUOJIOTMU
COBEPIICHCTBYIOTCS METO/bI HEHHBA3UBHOU JIMarHOCTHKH.
TpaanLMOHHbIE NTOKA3aTeH, Takue Kak (pakiums BpIOpoca, 00nagator
OrpaHUYCHHON YyBCTBUTEJBHOCTBIO Ha PAHHUX CTAAUSX IOPAKCHHS
Muokapna [12]. B cBsa3u ¢ 31uM ocoboe 3HaYeHUE MPHOOPETAECT METO
OLICHKH 1I00abHOM mpomonsHoi  gedopmanmn  (GLS), koTopstit
MO3BOJISICT BBISBIISTH CYOKIMHMYECKHE HApYIICHHS COKPAaTHTEIbHON
GyHKIMH e1é 0 MOSABICHHS BBIPAKCHHBIX KIMHUYECKUX HPOSIBICHUN
[13]. Tlo nmaHHBIM COBpPEMEHHBIX HCCiIemOBaHMM, CcHmkenue GLS
SIBJISICTCS PAHHUM TIPEAUKTOPOM HEONaronpusaTHOTO IIPOrHO3a U MOXKET
HCTIONB30BAThCS [Tl MOHUTOpUHTa 3 eKTUBHOCTH Teparnuu [14].

HecMmoTps Ha HaKOIUICHHBIC JAHHBIC, OCTAETCS HEHOCTATOYHO
U3YYCHHOH B3aMMOCBS3b MEXKIY MOJICKYISPHBIMH — MapKepamu
peMozienupoBaHus ¥ (YHKIMOHAJIBHBIME W3MEHEHUSIMH MUOKapaa. B
YaCTHOCTH, OrPaHUYCHBI CBeeHus o quHamuke TGF-f, B-karenuna u
CKJICPOCTHHA B MPOLIECCE AaHTHTUIICPTECH3UBHOM TEPAlMK M UX CBA3M C
nokasarensiva GLS u aunactonmyeckoit ¢pyukuuu [15]. Yeranosnenne
TaKMX B3aMMOCBS3CH HMMEET Ba)KHOE 3HA4YCHUE M (HOPMHPOBAHMS
KOHLICTILIMH «MOJICKYJISIPHO-TEMOIMHAMHYECKOT0  KOHTHHYYMay
peMOzIeTMPOBaHUs MUOKApAA.

JIOTONHUTEBbHYIO aKTyaJIbHOCTh JJAHHOMY HAIpaBJICHUIO MPUIAET
HEOOXOAMMOCTh paHHEH CTpaTM)UKALMH PUCKA M INEPCOHATM3ALNN
Tepamun 'y nanueHToB ¢ Al Hcmomb3oBaHme KOMOWHHPOBaHHOW
OLICHKH 3XOKapaAUOrpaguueckux U MOJNEKYJISIPHBIX TIOKa3aTeneil MoKeT
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crocoOcTBOBaTe  Oojee  TOYHOMY  TPOTHO3UPOBAHUIO — TEUCHUS
3a0o0neBaHus, OLECHKE A(PHEKTUBHOCTU JICYCHHS U CBOCBPEMEHHOM
KOPPEKILUH TePaeBTHYECKON TaKTUKH [ 16].

Takum 06pa3oMm, KOMIUIEKCHOE U3y4eHHE TUHAMUKH CTPYKTYpHO-
(YHKIMOHANBHBIX M MOJNEKYISPHBIX HM3MEHEHHH MHOKapaa y
MalMEHTOB C apTepUAIbHOM TUINEPTOHMEH SBIAETCA AaKTyaJlbHOU
HAy4HOU M KIIMHIYECKOH 3a/1a4eif. ITO OTKPHIBAET HOBBIE BOSMOXHOCTH
Ul paHHEH AWArHOCTHKH, MOHUTOPHHTA 3(P()EKTUBHOCTH TEPAHH U
pa3paboTKH  TMEPCOHATM3MPOBAHHBIX  IOAXOJOB K  JICUCHHIO,
HAIPaBJICHHBIX HA IPENOTBPAIICHHE NPOTPECCUPOBAHUS CEPEIHO-
COCYIHCTBIX OCTIOKHEHHH [17].

Heab wuccaenoBanusi. OIEHUTh JUHAMUKY MOJEKYISIPHBIX U
IXOKapAHOTrpadUUecKuX TOoKa3arenell y OONBHBIX apTepUanbHON
TUIIEPTOHUEH Ha (OHE aHTUTUIEPTEH3UBHOU TEPAITHHL

Martepuas M MeToAbl HccleqoBaHusl. B wuccienoBanne
BKJIIOYEHO 78 MAIMEeHTOB C apTepualbHON rumneproHueit. CpeaHuit
BO3pacT coctaBui 56,4+10,8 roxa.

OrneHka IpOBOIUIIACH B TPHU dTala: MCXOAHO, Yepe3 3 mecsaua u
yepe3 6 MecsIeB HaOIIOICHUS

[IpoBogunucey cremylomupe METOABI HCCIENOBAHUS: CYTOUHOE
MOHHUTOPHPOBAHUE apTEPUAIBHOrO JAaBJICHHMS, SXoKapauorpapus c
ouenkoit GLS, ompenenenue ypoBHe#l CkiepoCTHHA, [-KaTeHHHA U
TGF-B.

CTaTuCTUYECKUH aHAM3 BKIIOYAl METOMBI
BBIOOPOK U KOPPEJSILIMOHHBIN aHAIIH3.
Pesyabrarsl uccienopanus. [Ipencrasiennsie B Tadmuie |
JIAHHBIC ~ OTPAXAIOT JIOCTOBEPHYIO MOJOXKMTEIBHYIO JHHAMHKY
IxoKapauorpapuueckux — mokaszareneit Ha  (OHE  IPOBOIUMOM
AQHTUTHIICPTCH3UBHOW Tepanuu. OTMEYEHO YBEIMYCHHE 3HA4YCHHS
robanbHOM mpononbHoN medopmamu (GLS) ¢ —16,8+2,1% mo
—18,4+1,9% (p<0,001), 9TO0 CBHAECTEIBCTBYET O BOCCTAHOBICHHH
COKpAaTUTENBHOHN (YHKIIMK MUOKapZa Ha CyOKIMHIYECKOM ypoBHE. Kak
u3BectHo, GLS sBnsieTcss BBHICOKOUYBCTBHTENBHBIM —IapaMeTpoM,
MO3BOJISIFOIIMM ~ BBISBIISITH  PaHHHE HAPYIICHHS MHOKapAHaIbHON
¢byukumn emé 10 CcHKeHus (pakiud BeIOpOCA, [MOITOMY €ro
YIy4LICHHE OTPaKaeT IOJOKHUTEIbHbIC M3MEHCHUS Ha YpOBHE
NPOZIONIBHBIX ~ BOJIOKOH ~ MHOKapaa. OIHOBPEMEHHO  OTMEYECHO
JIOCTOBEpHOE CcHIDKeHHe mokaszarens E/e’ ¢ 12,8+3,1 mo 10,4+2,6
(p<0,001), yro ykassiBa€T HA yMEHBIICHUE IABICHHS HAIOJHEHUS
JIEBOTO KEIy04Ka U YIy4IlCHHE ITPOLECCOB aKTUBHOM penakcanuu. B
COBOKYIIHOCTH 3TH H3MEHEHHUS CBHJCTEILCTBYIOT O KOMIUIEKCHOM
YIyYIICHHUH KaK CHUCTOJIMYECKOM, TaK M JUACTOIMYECCKOH (yHKINH
MHOKap/ia, 4YTO HMEET BaKHOE IPOTHOCTHYECKOE 3HAYCHUE Y
MAalMEHTOB C APTEPUAIBHOM TMIIEPTOHUEH.

JJI1  CBA3AaHHBIX

Ta6auua 1. JunaMuka sxokapauorpaguueckux nmokasareseit (M + m)

MokasaTtenb UcxoaHo 6 mecaues p
GLS, % -16,8+2,1 -18,4+1,9 <0,001
E/e’ 12,8+3,1 10,4+2,6 <0,001

IpencraBnenHble B Tabnuie 1 AaHHBIE OTPa)KalOT JOCTOBEPHYIO
TMIOJIOXKHUTEINIBHYIO TMHAMHKY 3XOKapJHOorpagMueckux rokasaresiei Ha
(¢hoHE TPOBOAMMON AHTHUTHUIEPTCH3MBHOW Tepamuu. OTMedeHO
YBEJIMYCHHE 3HAUCHMS ITI00aIbHOM npoonbHOl nedopmarmu (GLS) ¢
-16,842,1% mo —18,4£1,9% (p<0,001), 49TO CBHOETENBECTBYET O
BOCCTaHOBJICHUM  COKPATHUTENBbHOW  (DYyHKUMM  MHOKapia  Ha
cyOxnuHmYeckoM ypoBHe. GLS sBisieTcss BBICOKOYYBCTBUTEIBHBIM
MOKa3aTesieM, O3BOJISIOIINM BbISBIITH PAHHUE HApYIICHUs (QYHKIHN

MHOKapfa, IO03TOMy €ro YIIydIIeHHE OTPaXkaeT IOJOKUTEIbHBIC
HW3MEHEHMSI IPOIOIBHBIX BOJIOKOH JIEBOTO KenyAouka. OQHOBPEMEHHO
BBIIBIICHO IOCTOBEPHOE CHIDKEHHE IMoKa3zaresst E/e’, uro ykassiBaeT Ha
YMEHBIIICHUE JABJICHNS HAIIOIHEHUS JIEBOTO JKEIyA0UKa U yIIydIleHHe
MPOIIECCOB  JMACTOMMYCCKOM  pelakcauuu. TakuMm  00pasoM,
MOTyYeHHBIC  JAaHHbIE  CBHUAETEIBCIBYIOT O  KOMIUIEKCHOM
BOCCTaHOBJICHUH KaK CUCTOJIMYECKOH, TaK ¥ THACTOINYECKOH QYHKINN
MHOKapa.

Taéauua 2. JuHAMHKA MOJIEKYJISIPHBIX MAPKEPOB PeMO/IeTUPOBAHMS

MokasaTtenb UcxoaHo 6 mecaues p

TGF-B, Hr/mn 10,8+2,5 8,612,1 <0,001
B-KaTeHWH, HF/MA 2,42+0,58 2,08+0,50 <0,001
CKnepocTuH 35,6+7,4 29,416,2 <0,001

AHanu3 NaHHBIX, NPEICTABICHHBIX B TaOmuie 2, JEMOHCTPUPYET
JIOCTOBEPHOE CHIDKCHHE YPOBHEH BCEX HCCICHAYEMBIX MOJICKYISPHBIX
MapKepoB pEeMOIEITUPOBAHUS MHOKap/a. VYpoBeHb
Tpancdopmupytoriero pakropa pocta 3 (TGF-B) causuncs ¢ 10,8+2,5
1o 8,6+2,1 ur/mn (p<0,001), uto OTpaxkaeT yMEHbUICHHE aKTHBHOCTH
(UOPOTHUYECKNX TPOIECCOB W 3aMEIUICHHE  PEMOACIUPOBAHUS
BHEKJIETOYHOTO MaTpuKca. [lapaisiesibHO OTMEYEHO CHHYKEHHE YPOBHS

KIIOYEBYIO pOJb B  DPasBUTHM TUNEPTPOPUM M KICTOUHOU
nponudepaui. YMEHbIICHHEe KOHIEHTPAIKU cKiiepocTuHa ¢ 35,6+7,4
no 29,4+6,2 (p<0,001) TakKe CBHACTENBCTBYET O CHIDKCHUH
AKTHBHOCTH MOJICKYJISIPHBIX MEXaHHU3MOB, YYaCTBYIOLIHMX B PETYIISLIHN
pemozenupoBanus.  Takum — o0Opa3oM,  IOJy4YCHHbIC  JaHHbBIC
MOATBEP)KAAIOT, YTO aHTHUIMIEPTEH3UBHAS TEPaIlis OKa3bIBaeT BIHMSHUE
HE TOJNBKO Ha I'eMOJAMHAMHYECKUE IOKa3areild, HO U Ha DIyOMHHBIC

B-xarennna ¢ 2,42+0,58 no 2,08+0,50 ur/mi (p<0,001), uto ykaspiBaeT  MOJIEKY/SPHBIC MPOLECCHI, JICKANIME B OCHOBE CTPYKTYPHOM
Ha TIOfaBIieHHe CUrHambHOTO myTH WnU/B-KareHuHa, Wrparomero  MepecTPOMKH MHOKap/a.
Tabauna 3. /InHaMHKa 4acTOThI (PYHKIHMOHATBHBIX HapyweHuii (%)
MokasaTtenb UcxoaHo 6 mecaues p
GLS > -16% 26,4% 13,6% 0,001
[nactonmyeckan amcyHKuma 57,5% 38,6% 0,002

Pesynbrarel, mpencraBieHHblE B Ta0nHMIE 3, XapaKTEPH3YIOT
KIMHIYECKYI0 3HAUYMMOCTh BBISBICHHBIX HM3MEHEHHI H OTPakaroT
IUHAMHKY  PacCHpPOCTPaHEHHOCTH (YHKIMOHAIBHBIX  HapyIICHUH
MHuOKapraa. YacTora MamueHTOB C CYOKIMHHYECKOW CHCTOIMYECKOU
muchynkimeit (GLS > —16%) cansunacs ¢ 26,4% mo 13,6% (p=0,001),
YTO CBHAETEIBCTBYeT O IIOYTH MABYKPATHOM YMEHBIICHUH JOJIU
MAIMCHTOB C HAPYIICHHOM COKpaTUTENbHOM PyHKIHEH. DTO yKa3bIBaeT
Ha BBIP@KCHHBI BOCCTAHOBUTCNBHBIH J(PGhEKT Tepamuu maxe y
MAIMEHTOB 0€3 SBHOrO CHIKEHUS (pakiuu BeIOpoca. OTHOBPEMEHHO

OTMEUYEHO  CHIDKEHHE  paclpOCTPaHEHHOCTH  JUACTOJINYECKOMN
muchyukimn ¢ 57,5% no 38,6% (p=0,002), uto oTpaxaer yaydiieHmne
MPOLIECCOB  pacciallieHus] MHOKapia U CHIDKCHHE JIaBIICHUS

HAITOJTHEHUS JIEBOTO XKETyHo4uka. B COBOKYITHOCTH NaHHBIE M3MEHEHUS
JIEMOHCTPHPYIOT, YTO MPOBOAMMASI TEPANHs CIHOCOOCTBYET HE TOJBKO
YIy4IIEHHUIO OTAETBHBIX TAPaMeTPOB, HO U 3HAYUTEIILHOMY CHIDKEHHIO
YacTOThl KIMHUYECKU 3HAYMMBIX HapyIIeHUH (QyHKIMM CepAla, 4YTo
HMEeT Ba)KHOE 3Ha4YeHHe JUIS IPOrHO3a U KaueCTBA KU3HU MAIUeHTOB.

OOcyxneHne  MOTyYeHHBIX  pe3yabTaToB.  IlomydyeHHbIe
pe3yabTaThl JEMOHCTPUPYIOT, YTO AaHTHTHIEPTEH3UBHAS Teparms
OKa3bIBaeT KOMIUICKCHOE BIHMSHHE Ha IPOLECCH PEeMOIEITHPOBAHUS
MHOKapfia, 3aTparuBasg KakK CTPYKTypHO-(YHKIMOHAJBHBIC, TaK U
MOJIEKYIISIPHBIE MEXaHU3MBl. BBISBICHHOE JOCTOBEPHOE CHIDKEHHE
apTepHAIBHOTO JABICHUS COIPOBOXKAAIOCH PErPeccoM TrurnepTrpoduu
MHOKapfia JIEBOTO O KEeIyJouka ¢  YIydlIeHHeM IapaMeTpoB
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JTUACTOJIMYECKOH M CHCTONMYECKOH (YHKIMM, 4YTO MHOITBEPIKIACT
00paTUMOCTh PEMOACIUPOBAHHUS IPH 8JJCKBATHOM TEPaIiH.

Oco0oro BHUMaHHS 3aCHyXHBaeT JAWHAMHKA TII00aIbHOMN
npozonsHoi aedopmariu (GLS), koTopast B HACTOSIIEM HUCCIIEIOBAHHN
MPOICMOHCTPUPOBAJIA BBICOKYIO YYBCTBHTEIBHOCTh K HM3MEHEHHUSIM
(YHKIMOHATBHOTO COCTOSHHMSL MuOKapma. Yiyuimmenue GLS mpu
COXpaHEHHOH (pakuuu BHIOpOCA MOAYEPKUBACT €r0 3HAYCHUE KaK
paHHEro MapKepa BOCCTAHOBJICHHS COKPAarTHTENbHOH (QYHKIMH U
MONTBEP)KAACT  1IEJIECOOOPAa3HOCTh  €r0  MCIIONB30BAHHMSA  JUIS
MOHHTOpHHTa 3G (YEKTUBHOCTH TEPAIUH y MALKEHTOB C apTePHaIbHON
TUIEPTOHUEH.

BaXHBIM acCIIEKTOM HACTOSIIEr0 MCCIIEIOBAHMS SBISCTCS OLECHKA
MOJIEKYJISIPHBIX MapKEpPOB PEMOZIEIUPOBaHUs. [JOCTOBEPHOE CHIDKCHHE
ypoBHeii Tpancdopmupyrorero pakropa pocrta B (TGF-B), f-kareruna
U CKJICPOCTMHA Ha (OHE JICUCHHS CBHICTEIBCTBYET O CHIKCHHU
AKTHBHOCTH (MOPOTUYECKUX M CHUIHAIBHBIX IPOLIECCOB, JICKALIUX B
OCHOBE CTPYKTYpPHOH mepecTpoiiku Muokapaa. Hanbonee BeipaskeHHAS
MHaMHKa oTMedeHa Juisi TGF-f, 4To moarBepskIaeT ero KIo4eBylo
ponb B perymsuun (GuOpo3a M pEeMONEIMPOBAHUS BHEKJICTOYHOTO
MarpHKca.

BeisiBneHHas koppensinus Mexay usmeHeHneM GLS u cHkeHnem
yposust TGF-B (r=0,46; p<0,001) ykasbiBacT Ha TECHYIO B3aUMOCBSI3b
MEXKIY  MOJEKYISPHBIMH ¥ (DYHKUMOHAJIBHBIMH  acCHEKTaMu
pemonenupoBanust. JlaHHbIi akT mo3Boiser paccmarpuBars 1 GF-B He
TOJIBKO KaK OMOMapKep akTUBHOCTH (hUOPO3a, HO M KaK MOTCHIIHATbHBIN
HHIUKATOP d(GPEKTUBHOCTH IIPOBOIUMOI TEPAIUH.

CremyeT OTMETHTh, YTO CHWJKCHHME IIOKa3aTesiel [-KaTeHHHa M
CKJICPOCTHHA OTPAKaeT YMCHBILICHHE aKTUBHOCTU CHUTHAIBHOTO IyTH
Whnt/B-karennna, KOTOPBI pacCMaTPUBACTCSI KAK OIMH M3 KITFOYEBBIX
MEXaHU3MOB pa3Butus runeprpodun u (udposa muokapma. Takum
00pa3oM, MOTy4YCHHBIC JAHHbBIC MMOATBEPKAAIOT KOHLEIIINIO Y4acTHs
MOJICKYJISIDHBIX CHTHAJIbHBIX IyTeil B (OpMHpOBaHMM M perpecce
pEeMOZIeTTMPOBaHU MUOKAPAA.

KinHMuYeCcKn 3HaYUMBIM SIBIISICTCS BBISIBICHHOE CHI)KEHHE YaCTOTHI
cyOKnMHMYecKoi cuctonuyeckoil auchynkiumu (GLS > —16%) u
JIMACTONIMYECKOH IUCOYHKIMM B JUHAMHUKE HaOmoneHus. OTo
CBHIETENBCTBYET O TOM, YTO TEpalHs HE TOJNBKO CTaOMIU3HpPYeT
COCTOSIHHE, HO M CIIOCOOCTBYET BOCCTAHOBICHHIO (DYHKIIMH MHOKap/a.

B COBOKYNHOCTH THOJy4YCHHBIC pE3YyJIbTaThl  IMOATBEPIKIAIOT
CYILIECTBOBAHHUE €IIHOTO MOJIEKYJISIPHO-TEMOIMHAMHYECKOTO
KOHTMHYYMa pEMOJCIMPOBAHMSA MHOKapAa IpU  apTepUaIbHON
TMIEPTOHUM, B paMKaX KOTOPOrO TIeMOAMHAMHYECKas pasrpyska
NPUBOIUT K CHIKCHUIO AKTUBHOCTH MOJEKY/SIPHBIX MEXaHHU3MOB
¢$hubpo3a U NoCIenyIOIEeMy YIYUIICHHAIO (QYHKIIUKA CePIIa.

HecMmoTps Ha MONy4YeHHBIC PE3YJIbTaThl, HCCIIENIOBAHHE UMEET PSiJL
OTpaHMYCHUH, BKIIOYas HAOMIONATENBHBIA  XapakTep aHam3a
IMHAMHKA TEpallMd ¥ OTCYTCTBHE paHAOMM3AlUMM, 4TO TpebyeT
JaJbHEHIINX UCCIICIOBAHUH I YTOYHEHHS TIPUYHHHO-CIICICTBEHHBIX
caseil.[lonyuennsie pe3yabTarsl JIEMOHCTPHUPYIOT, YTO
AQHTUTHIICPTCH3MBHAS Tepanusi OKa3blBaeT KOMIUIGKCHOE BJIMSHHE Ha
MPOLECChl PEeMOJIETMPOBaHus MHOKap/a. CHIDKEHHE apTepHalibHOTO
JIABJICHUS COIPOBOXKIACTCS PErPECCOM TUNEPTPOGUH U YIydlICHHEM
(byHKIMOHAIBHBIX TIOKa3aTesIei cepaua.

Oco0oe 3HaYeHHE MMEET IHHAMHKA MOJEKYISPHBIX MAapKepOB,
OTpaKaIOIUX aKTHBHOCTh (GUOpOTHYecKUX IMporeccoB. CHIDKEHHE
ypoBusi TGF-B  ykaspiBaeT Ha  yMEHbBLICHHE  AKTHBHOCTH
PEeMOJICTIMPOBaHHUS BHEKIIETOYHOTO MaTPHUKCA.

BeisiBiieHHasT B3auMOCBs3b Mexay aumHamukod GLS u TGF-B
MONTBEP)KAACT MX IIaTOICHETHYECKYIO CBSI3b M BO3MOXKHOCTB
UCIIONIb30BAaHMSl  JAaHHBIX  [OKasareled Uil ~ MOHUTOPHHIA
3¢ PEKTUBHOCTH TEPATIHU.

BbIBoabI: AHTHUTHUINEPTCH3UBHAS TEpamus CHOCOOCTBYET
perpeccy pemojenupoBaHus Muokapaa. Yiydmenue GLS orpaxkaer
BOCCTaHOBJEHHE CoKparurenbHoi (yHkuuu. Chikenne TGF-B, B-
KaTeHHHAa W CKJICPOCTHHA CBHACTENbCTBYeT 00 yMEHbIICHHU
AKTHBHOCTH MOJEKYIISIDHBIX MEXaHHU3MOB pemozenupoBaHus. TGF-f
SIBIISICTCS. HauOoJee 1y BCTBUTEIBHBIM MAPKEPOM ANHAMUKH.
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