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(1) 

Introduction 

The Klotho proteins, αKlotho and βKlotho, are 

essential components of endocrine fibroblast growth factor 

(FGF) receptor complexes, as they are required for the 

high-affinity binding of FGF19, FGF21 and FGF23 to their 

FGF receptors (FGFRs). (Dalton et al., 2017) 

 Collectively, these proteins form a unique endocrine 

system that governs multiple metabolic processes in 

mammals.  

 FGF23 is secreted by osteocytes in response to 

phosphate intake and binds to αKlotho–FGFR complexes, 

which are expressed most abundantly in renal tubules, to 

regulate mineral metabolism. 

The present study is aiming to ascertain the potential 

significance of oral sodium bicarbonate supplementation on 

soluble α-Klotho serum levels in chronic kidney disease 

(stage 3b:4) according to CKD-EPI formula. 

Growing evidence suggests that the FGF–Klotho 

endocrine system also has a crucial role in the 

pathophysiology of ageing-related disorders, including 

diabetes, cancer, arteriosclerosis and chronic kidney 

disease.  
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Therefore, targeting the FGF–Klotho endocrine axes 

might have therapeutic benefit in multiple systems; 

investigation of the crystal structures of FGF–Klotho–

FGFR complexes is paving the way for the development of 

drugs that can regulate these axes. (Citterio et al., 2020) 

FGF23 is a phosphaturic hormone; increased FGF23 

levels in patients with early-stage chronic kidney disease or 

elderly individuals is indicative of excess phosphate intake 

relative to the residual nephron number. 

Serum levels of FGF21 increase in patients with CKD, 

as early as stage 2, and continue to rise with declining renal 

function. 

A few studies have reported that klotho deficiency is 

associated with hypertension, salt-sensitive hypertension, 

CKD, arterial stiffness, and cardiomyopathy. (Jamal et al., 

219) 

 Therefore, evaluation of circulating Klotho 

concentrations or klotho genotypes could help identify 

patients at higher risk of developing age-related 

cardiovascular morbidities. (Amaro-Gahete et al., 2020) 

Klotho concentration, blood pressure, and arterial 

stiffness were highly dependent on age and other 

cardiovascular risk factors, such as diabetes mellitus, 

cigarette smoking, CKD, and metabolic syndrome. (Zoccali 

et al., 2044) 
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CKD is known to be related to cardiac overload, 

which reconfigures the architecture and physiology of the 

myocardium, inducing hypertrophy and fibrosis. (Dubin et 

al., 2017) 

These alterations appear in the early stages of the 

disease and are aggravated with worsening kidney disease, 

compromising cardiac function and inducing the 

development of cardiovascular disease (CVD) (Xu et al., 

2016). 

Recently, Xie et al. demonstrated that Klotho may 

inhibit cardiac TRPC6 channels, thereby protecting the 

myocardium against excessive pathological remodeling . 

(Xie et al., 2012) 

The specific actions of Klotho are still being 

investigated, but it appears that Klotho relies on its 

enzymatic properties to act as a major regulator of ion 

transport and growth factor signaling. (Xie et al., 2015) 

For instance, Klotho has been shown to reduce stress-

induced cardiac hypertrophy by inhibiting cardiac TRPC6 

channels in cardiomyocytes, as well as to stimulate TRPV5 

receptors in the renal distal tubules, thus allowing the 

regulation of phosphate metabolism independently of 

calcium levels. (Wolf et al., 2014; Wu et al., 2016) 
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The elucidation of Klotho and FGF-23-mediated 

functions in CKD paved the way for the development of 

targeted therapies.  

For instance, Di Marco et al. showed that the 

progression of cardiac hypertrophy and cardiac fibrosis 

could be reduced by antibody-mediated blockage of the 

FGF receptor. (Di Marco et al., 2014) 

Recently,alarge randomized study providing sodium 

bicarbonate supplementation slowed the rate of decline of 

renal function as assessed by CrCl to 1 mL/minute/year as 

compared with 2.5 mL/minute/year in untreated patients. It 

also significantly reduced the number of patients who 

progressed to end-stage renal disease. (De Brito-AshurstI 

et al., 2009; Kalantar-Zadeh and Fouque. 2017) 

 The fact that serum a-Klotho is reduced during 

chronic acidosis might be paralleled with the increased 

mortality described in CKD patients‘ clinical reports. 

(Marcais et al., 2017). 
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Aim of the work 

To evaluate the effect of oral sodium bicarbonate 

supplementation on soluble α-Klotho serum levels in 

chronic kidney disease (stage 3b:4) according to CKD-EPI 

formula. 


