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The effects of SGLT2i: an initial decline in eGFR, which subsequently stabilizes
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IPERFILTRAZIONE e SGLT2i

↓ PGC↑ PGC

Cherney D et al. Circulation 2014;129:587-597
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Effer. A

Affer. A
Vasodilation

↑ PGC
Stretching

Affer. A
Vasocostrition

↑Adenosine

↓ PGC

STRETCHING

SGLT2i
→

Albuminuria
Rapid GFR decline

Cherney D et al. Circulation 2014;129:587-597

Gruden g et al: J Am Soc Nephrol. 2005;16:688-96.
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The acute effect in alterations of afferent arteriole of 
the same nephrons by empagliflozin

Circulation. 2019;140:303–315.
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IPOTESI DELL’IPOSSIA

Diabete
• Riassorbimento Na-Glucosio TP
• Elevato consumo O2
• Ipossia tubulo-interstiziale
• FibroblastiEPmiofibroblasti

Effer. ASGLT2↓ ATP

↓ O2

FbEPO MyoFb

↓Na+

↓ EPO Fibrosi interstiziale
ESRF

Effer. ASGLT2

FbEPO

MyoFb

↓Na+

↑ EPO

SGLT2-i

NHE - 3

↑ Chetoni
↓ ATP

↓ O2

O’Neill J et al Am J Physiol Renal Physiol. 2015.
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↓Pressione 
Arteriosa

↓Peso Corporeo

↓Glicemia
↑Glicosuria

↑Natriuresi

SGLT2 INIBITORI 

Tubulo Prossimale
↓Acido urico

↑Ematrocrito

S1 proximal 
tubule

Na+

K+

ATPase

Glucose

GLUT2Glucose
Na+

SGLT2

BloodLumen

1Hediger MA, Rhoads DB. Physiol Rev 1994;74:993-1026;
2Magen D, et al. Kidney Int. 2005;67:34-41;
3Kanai Y, et al. J Clin Invest 1994;93:397-404
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Effect of SGLT2 Inhibition on FBG, GFR, filtered glucose and 
glucose excretion

E. Ferrannini et al. Diabetes Care 2015

Glucagone

FFA
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SGLT2i (Empaglifozin): Effetto su chetoni, EPG e energetica
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Diabetes 2016;65:1190–1195
Ferrannini E:, Cell Metabolism 26, July 5, 2017
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E Ferrannini et al., Diabetes Care 2016;39:1108–1114
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SGLT-2 Inhibitors May Protect Against Inflammatory and Fibrotic Responses

CKD=chronic kidney disease; FN1=fibronectin-1; IL-6=interleukin-6; LSM=least square mean; MMP7=matrix metalloproteinase-7; TNFR1=tumor necrosis factor
receptor-1.
1. Heerspink HJL, et al. Diabetologia. 2019;62:1154-1166. 2. Heerspink HJL, et al. Kidney Int. 2018;94(1):26-39. 3. Tamargo J. Eur Cardiol. 2019;14(1):23-32. 4.
Kawanami D, et al. Int J Mol Sci. 2017;18(5):E108. 5. Ke B, et al. Front Physiol. 2017;8:21. doi: 10.3389/fphys.2017.00021. 6. Fioretto P, et al. Diabetes Care.
2016;39(suppl. 2):S165-S171. 7. Liu Y. J Am Soc Nephrol. 2010;21:212-222. 8. Terami N, et al. PLoS One. 2014;9:e100777. ). Dekkers CCJ, et al. Diabetes Obes
Metab. 2018;20(8):1988-1993.
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Effects of EMPA treatment on the Sesn2-AMPK-mTOR and PI3K-Akt-eNOS 
signaling pathways 

Xiaodong Sun et al. Diabetes 2020;69:1292-1305

• AMPK is a major cellular sensor of energy availability. 
• In diabetes and obesity, AMPK phosphorylation in the 

heart is often downregulated due to overnutrition. 
• Acting as a renoprotective molecule, AMPK balances 

oxidative stress and inhibits mTOR signaling. 
• This AMPK-mediated mTOR regulation has been shown

to have pleiotropic protective effects, including
improving the energy supply and regulating other
physiological processes.
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EASD 2020
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Avogaro a, et al., Diabetes Care 2020;43:501–507

The mechanisms underlying the potential 
effects of SGLT2i in determining their 

protection via cellular life history 
reprogramming
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Domanda: 
gli SGLTi 

aumentano 
la 

natriuresi?

• Si
• No
• Solo nei primi giorni dall’inizio 

della terapia
• Solo nei pazienti con aumentato 

introito di sale
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DAPASALT: SGLT2i (Dapaglifozin) is not associated with increased
natriuresis during carefully controlled conditions

EASD 2020
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