SGLT?2 inhibitoriy poveikis Sirdies Na*, Ca*>" ir K* jony kanaly aktyvumui

SGLT2 (Natrio / gliukozés kotransporteriy 2) inhibitoriai yra klinikoje patvirtinti vaistai
Il tipo diabetui gydyti. Jie taip pat turi teigiama Salutinj poveikj — mazina S$irdies
nepakankamumo progresavima ir mirtinguma, taciau $i0 poveikio mechanizmai lieka iki
galo neatskleisti. Naujausi tyrimai rodo, kad SGLT2 inhibitoriai gali slopinti vélyvaja Na*
srove mazindami CaMKII (kalcio / kalmodulino priklausoma baltymy kinazés II)
padidéjusj aktyvuma ir taip normalizuodami Na* ir Ca?" homeostaze¢. Keliamos hipotezés,
kad SGLT2 inhibitoriai gali veikti ne tik Sirdies lasteliy metabolizmg, bet ir turéti
tiesioginés jtakos jony kanaly aktyvumui. Kadangi esami duomenys daugiausia gauti i$
in vivo ir sudétingy modeliy, dar vis néra aiskus SGLT?2 inhibitoriy poveikis atskiriems
Sirdies jony kanalams ir veikimo potencialo dinamikai, o tai riboja galimybes tiksliai
nustatyti pagrindinius $iy vaisty taikinius Sirdyje.

Siame projekte bus tiriamas SGLT?2 inhibitoriy poveikis pagrindiniams §irdies elektrinj
aktyvuma lemiantiems Na*, Ca*" ir K* jony kanalams. Joniniai kanalai bus ekpresuojami
HEK?293 lastelése (bendradarbiaujant su dr. A. Sasnauskienés grupe). SGLT2 inhibitoriy
poveikis joniniy kanaly aktyvumui bus tiriamas patch-clamp registracijos metodu

Tyrimo tikslas — nustatyti, ar SGLT2 inhibitoriai moduliuoja Sirdies jony kanaly
aktyvumg ir ar tai yra nulemia SGLT2 inhibitoriy teigimg kardio poveiki.

Modulation of cardiac Na*, Ca** and K* channels by SGLT?2 inhibitors

SGLT2 (sodium—glucose cotransporter 2) inhibitors are clinically approved drugs for the
treatment of type 2 diabetes. In addition to their glucose-lowering effects, these drugs
reduce the progression of heart failure and cardiovascular mortality as a positive side
effect. However, the exact mechanisms underlying these beneficial cardiac effects are not
fully understood. Recent studies suggest that SGLT2 inhibitors may inhibit late Na*
current by reducing the increased activity of CaMKII (calcium/calmodulin-dependent
protein kinase II) and normalizing Na* and Ca?" homeostasis. This suggest that SGLT2
inhibitors may directly affect the activity of cardiac ion channels independent of glucose
metabolism.

The available data are mainly derived from in vivo and complex models, the effects of
SGLT2 inhibitors on individual cardiac ion channels, remain unclear, what limits the
ability to accurately identify the primary targets of these drugs in the heart.

This project will investigate the direct effects of SGLT2 inhibitors on the main cardiac
Na*, Ca?", and K* ion channels. These channels will be expressed in a HEK293 cell line
(in collaboration with dr. A. Sasnauskiené group). Patch —clamp recordings will be used
to assess the effect of SGLT2 inhibitors on functional activity of cardiac ion channels.

The goal of this study is to determine whether SGLT2 inhibitors directly modulate
cardiac ion channel activity and whether this can explain their cardioprotective action of
SGLT2 inhibitors.
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