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Relevance. Cardiovascular diseases (CVDs) have long remained the leading cause
of disability and mortality worldwide. The modern concept of cardiology views chronic
low-grade systemic inflammation as a fundamental pathogenic mechanism that triggers
and accelerates atherosclerosis, myocardial remodeling, and fibrosis [3, 4].
Consequently, the search for drugs possessing synergistic metabolic and anti-
inflammatory properties represents a strategic imperative. The discovery of pronounced
extra-pancreatic effects of sodium-glucose cotransporter 2 (SGLT2) inhibitors has
radically transformed therapeutic approaches to heart failure and ischemic heart disease
[5]. This class of drugs (dapagliflozin, empagliflozin, etc.) not only optimizes
hemodynamics and energy metabolism but also exhibits powerful immunomodulatory
potential. Specifically, SGLT2 inhibitors are capable of regulating the phenotypic
polarization of macrophages, suppressing the activity of the pro-inflammatory M1 pool
and activating the protective anti-inflammatory M2 pool. This results in a reduction in
serum levels of key cytokines (interleukins 1\(\beta \) and 6, tumor necrosis factor-alpha)
and mitigates inflammatory infiltration in cardiac and vascular tissues. A profound study
and systematization of the molecular and cellular mechanisms underlying this anti-
inflammatory action are essential for expanding the indications for SGLT2 inhibitors
and developing targeted programs for personalized cardioprotection.
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NMMYHOMOAVJIMPYIOLIUE U ITPOTUBOBOCITAJIMTEJIBHBIE
3®PEKTHI HHTUBUTOPOB SGLT2 ITPU CEPIEYHO-COCYJIUCTOM
HATOJOI'UA
Jxypabekosa lllaxuna 3oupoBHa
Hayunblii pykoBoOaUTE/Ib: K.M.H., Ipodeccop AradadsH 1.P. - Camapkanackuii
rocyIapCTBEeHHbIN METUIIMHCKHM yHHUBepcuTeT Camapkan, Y30eKucTaH.

AkTyasabHOCcTh. Cepaeuno-cocyauctoie 3a0oneBanust (CC3) Ha MOpOTSIKEHUU
MHOTHX JIET OCTAlTCs BEAyIIeW NMPUYMHOW MHBAIUAU3ALHUA U CMEPTHOCTU BO BCEM
mupe. CoOBpeMEHHas KOHILENIMUS KapAUOJOTHH PACCMAaTpUBAECT XPOHUYECKOE
BSUIOTEKYIllEE CHCTEMHOE BOCHAJICHHE KaK (PyHIAMEHTAJIBHBIM MaTOr€HEeTHYECKH
MEXaHN3M,  3alyCKaloIMi M YCKOPAIOIIMM  IPOLECCHl  arepoCKiepo3a,
peMozenpoBanus MUokapaa u ¢uobposa [1, 2]. B cBs3u ¢ 3TUM MOUCK MpENaparos,
o0nafaronMX CHHEPreTUYECKUM METa0O0IMYECKUM M MHPOTUBOBOCHAIUTEIBHBIM
NENUCTBUEM, TMPEACTaBISIET cOO0M cTparernyeckyro 3agady. OTKpBITHE BbIPa’KEHHBIX
BHETaHKpeaTnueckuxX 3P¢GeKToB y MHTHOUTOPOB HATPUN-TIIFOKO3HOTO KOTPAHCTIOPTEpa
2-ro tuna (SGLT2) xapauHanbHO W3MEHWJIO TMOAXOABl K TEpamuu CepIeYHON
HEJI0OCTAaTOYHOCTH M HIeMUYeckoil 6one3nu cepama [S]. JanHbli Kiacc mpenaparoB
(mamarmudao3uH, SMOArTUQIO3UH U JIp.) HE TOJIBKO ONTUMU3UPYET TeMOAMHAMUKY U
ASHEPreTUYECKHii OOMEH, HO M JAEMOHCTPUPYET MOIIHBIA HWMMYHOMOIYIUPYIOUIUN
noreHiyan. B dactHoctu, wuHruOutopel SGLT2  cnocoOHBI  peryaupoBarb
(PEeHOTUIHYECKYIO MOJISIPU3ALIAI0 Makpoharos, MTO/IABJISIS AKTUBHOCTH
MIPOBOCHAJIMTENBHOTO IyJ1a M1 1 akTUBUPYS 3aIIMTHBIN POTUBOBOCTIAIUTENBHBIN MY
M2. DT0O NpUBOAMT K CHUKEHHUIO CBIBOPOTOYHOIO YPOBHS KIIFOUEBBIX LUTOKHHOB
(uaTepneitkunoB 1\(\beta \) u 6, axTopa Hekpo3a omyxonu anbda) U OCIAOICHHUIO
BOCHAIUTEIbHOW MHOUIBTPAIMU B TKAaHAX CepAUa U cocyaoB. [1yOokoe m3yueHue u
CUCTEMAaTHU3aLUs MOJIEKYJIIPHO-KJIETOUHBIX MEXaHU3MOB 3TOTO
MPOTUBOBOCIAIUTEIBHOTO JEHCTBUSI HEOOXOAMMBI JUJISl PACIIMPEHUs] TMOKa3aHUM K
npuMeHeHuto  uHruouropoB  SGLT2 w  co3maHus  TapreTHBIX  MPOrpaMm
MIEPCOHAJIM3UPOBAHHON KapAHONPOTEKIINH.

KiawueBble cJoBa: UHTHOUTOPBI SGLT2, VMMYHOMOIYJISILINS,
MPOTUBOBOCTIAIUTEIBHBINA A (hEeKT, Makpodaru, NUTOKUHBI, CEPACYHO-COCYIUCTas
IaTOJIOT S, PEMOJEIMPOBAHNE MUOKAP/1a, KAPAUOIPOTEKIIHS.
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Research Objective To study the immunomodulatory and anti-inflammatory
effects of SGLT2 inhibitors (using dapagliflozin as an example) in patients with chronic
heart failure (CHF) and to evaluate their impact on markers of systemic inflammation
and myocardial remodeling processes.

Materials and Methods: The prospective study enrolled 86 patients with a verified
diagnosis of CHF NYHA functional class (FC) II-III (mean age 64.2 = 5.8 years). All
patients exhibited signs of systemic inflammation, confirmed by a baseline elevation of
high-sensitivity C-reactive protein (hs-CRP > 3 mg/L).

The patients were divided into two groups: 44 patients in the study group received
standard CHF therapy combined with an SGLT2 inhibitor (dapagliflozin 10 mg/day),
while 42 patients in the control group received standard therapy alone (ACE
inhibitors/ARNI, beta-blockers, mineralocorticoid receptor antagonists). The follow-up
period was 6 months.

Serum levels of pro-inflammatory cytokines, including hs-CRP, interleukin-
I\(\beta \) (IL-1\(\beta \)), interleukin-6 (IL-6), and tumor necrosis factor-alpha (TNF-
\(\alpha \)), were evaluated in dynamics (at baseline and after 6 months) using an
enzyme-linked immunosorbent assay (ELISA). Transthoracic echocardiography was
also performed to monitor the left ventricular mass index (LVMI) and atrial volumes.
Statistical analysis was performed using SPSS Statistics software with the Wilcoxon and
Mann-Whitney U tests.

Results and Conclusions: At baseline, the groups were comparable in terms of
age, sex, and the severity of the inflammatory profile. After 6 months of treatment, the
study group receiving dapagliflozin demonstrated a statistically significant reduction in
the concentration of key pro-inflammatory markers: hs-CRP levels decreased by 34.2%
(\(p <0.05)), IL-6 by 28.6% (\(p < 0.05\)), and TNF-\(\alpha \) by 22.4% (\(p < 0.05\))

compared to baseline values. In the control group, the dynamics of these cytokines were
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clinically and statistically insignificant. The reduction in the intensity of the
inflammatory process in the study group was associated with an improvement in
echocardiographic parameters: a reduction in LVMI by 8.6% (\(p < 0.05\)) and a
significant decrease in CHF FC were observed in 65.9% of patients. No significant
changes in LVMI were noted in the control group.

Conclusions: SGLT2 inhibitors (dapagliflozin) possess a pronounced extra-
pancreatic anti-inflammatory and immunomodulatory action, significantly reducing the
levels of systemic cytokines (hs-CRP, IL-6, TNF-\(\alpha \)) in patients with CHF. The
anti-inflammatory potential of this drug class is closely linked to the processes of reverse
myocardial remodeling, which is clinically manifested by a reduction in left ventricular
mass and an improvement in the functional status of patients, justifying their early
initiation in cardiovascular pathology.
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