
DEPT. OF CARDIOLOGY  

UNIVERSITY HOSPITAL 

MOTOL  

CHARLES UNIVERSITY 

P. Kala1,2, O. Gawrys1, M. Miklovic 1, I. Vaneckova3, J. Veselka2, M. Taborsky 4, P. Ostadal2, L. Cervenka 1,4  
 

1 - Center for Experimental Medicine, Institute for Clinical and Experimental Medicine, Prague 
2 - Department of Cardiology, University Hospital Motol, Charles Universrity, Prague 

3 - Institute of Physiology, Czech Academy of Sciences 
4 – Department of Cardiology, University Hospital Olomouc,  Palacky University, Olomouc 

 

CCRID, 2023 

SELECTIVE ENDOTHELIN TYPE A RECEPTOR BLOCKADE  
ATTENUATES HEART AND RENAL FAILURE 

 IN RODENT MODELS 



Endothelin system 

Webb et al. Trends in Pharmacological Sciences. 2007 Martínez-Díaz et al. Int J Mol Sci. 2023 



ET receptor antagonists (blockers) 

   - non-selective (ETA/ETB) - bosentan (20:1)*, macitentan (50:1)* 
   - selective (ETA) - ambrisentan (200:1)*, atrasentan (1 200:1), zibotentan (10 000:1) 
   - others 
 

X side effects - peripheral oedema, fluid retention 
          (more in non-selective blockade inc. ETB – Na+ retention, reducing renal blood flow, …)   

Dhaun et al. Nat Rev Cardiol. 2019   Humbert  et al. Eur Heart J. 2022 Heeespink et al. Lancet. 2019     Rovin et al. Lancet. 2023  
Barton et al. Hypertension. 2019       Enevoldsen et al. J. Clin. Med. 2020 Heeespink et al. Lancet. 2023  

* PAH guidelines 

Kidney disease (CKD) 

- SONAR trial (2019) – atrasentan in DM nephropathy – reduced doubling of creatinin levels and ESKD 

- ZENITH-CKD (2023) – zibotentan + dapagliflozin in CKD +/- DM – reduced albuminuria 

- PROTECT (2023) – sparsentan (dual ET+ARB) vs. irbesartan in IgA nephropathy – reduced proteinuria and eGFR decline 
 

Heart failure (CHF) 

   - Big-ET and ET-1 plasmatic levels predict negative outcome 
   - clinical trials with ET block. unconvincing (non-selective, less-selective)  
 - more fluid retention 
 

Endothelin system 



Effect of CKD on CHF prognosis independent of LVEF 

 

All-cause and CV death, HF hospitalization 

 

Project CHARM (candesartan x placebo) in CHF 

Combination of CHF and CKD 

Hillege et al. Circulation. 2006 
  

CHARM – reduced 
 (LV EF < 40%) 

CHARM – preserved 
 (LV EF nad 40%) 

Mortality in HF trials 2,3x higher with eGFR < 60ml/min and 1,7x higher with albuminuria. 

Damman et al. European Heart Journal . 2014  



Combination of CHF and CKD 

Uptodate.com  

Despite the worst prognosis, CKD patients are usually excluded from HF trials. 
 - effect of standard theraphy?, dosage? 
 



Previous work 

Kala et al. CKS Congress 2020 
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1) ETA blockade improves survival of animal CHF model (ACF TGR)  
     similarly to ACEi monotheraphy. 
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2) ETA blockade improves morphological and haemodynamical parameters in ACF TGR  
     similarly to ACEi, even better in RV function and remodeling. 

contractility index (LV PV analysis) 



Increased activity of endothelin system in CHF combined with CKD is maladaptive 
 in long term and contributes to progression of both diseases  

 

 
 
 

Combined chronic selective ETA blockade (atrasentan) with ACE inhibitor (trandolapril):  
 
    increse survival of TGR + ACF (CHF) by improvment of cardiac and renal functions 
 

      
        increse survival of HanSD + 5/6 Nx + ACF (CKD + CHF) by improvement of renal function 
   and morphology 
 

A 

B 

Hypothesis and Aims 



TGR rat 
(hypertensive) 

CHF model 

Han SD rat 

(normotensive) 

A B 

Experimental groups (n á 30) 

1) Placebo   (water) 

2) Selective ETA blockator  (Atrasentan) 

3) ACE inhibitor   (Trandolapril) 

4) Combined ETA and ACE blockade  

A 
B 

Survival 20W + 
weights, alb., ECHO, P-V analysis 

weights, alb., kidney histology 



P-V analysis in rat 
 

VJI l.sin.  
anaesthetics, drugs, 

fluids 

VJI l.dx.   
Fogarty catheter to VCI  
(occlusions to preload 

reduction) 

art. carotis l.dx.  
P-V catheter to LV 

tracheostomy  
invasive ventilation 

(reduction of 
respiratory artefacts) 

EKG 



A 
log-rank (Mantel-Cox) 
                      p = 0.345 

p < 0.001 



B 
log-rank (Mantel-Cox) 
                      p = 0.759 

p < 0.001 



Placebo ETA blockade ACE inhibitor  
ETA + ACE 
blockade 

Survival 

LV remodeling 

Cardiac functions 

Albuminuria 

Kidney demage 



A B 
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