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White adipose tissue in the lean vs obese state 

 
Adipocytes are shown with yellow triglyceride droplets and blue cytoplasm. In the lean state 

the light blue cytoplasm represent a state of normoxia, whereas the dark blue in the obese state 
represents a hypoxic state. Pre adipocytes are shown in brown, macrophages in green, blood 

vessels/endothelial cells in red, and the extracellular matrix as black. 

Halberg N. et al. Endocrinol. Metab. Clin. North. Am., 2008; 37: 753 

Lean subject Obese subject 



Adipokines (hormones, cytokines, chemokines, growth factors 
 and complement factors) produced by adipose tissue (42) 

Adamczak M., Wiecek A., 
 

Sem. Nephrol., 2013; 33: 2-13  



The major physiological functions 
 of adipose tissue secretory products 

Adamczak  M., Wiecek  A., Sem. Nephrol., 2013, 33, 2-13  



 
 

 

Northcott J.M. et al., 
Can. J. Physiol. Pharmacol., 
2012, 90, 1029 - 1059  

Adipokine signalling mechanisms 
 and their effects on endothelial cell function 



 
 

 

Northcott  J.M. et al., Can. J. Physiol. Pharmacol., 2012,90, 1029 - 1059  



Abnormalities in the hormones 
 of  adipose tissue in chronic kidney disease  

 
 

 



Leptin is the afferent signal of a negative feedback loop aimed at 
maintaining homeostatic control of white adipose tissue mass 

Alix  P. M. et al., Biochimie, 2014, Oct, 105C, 12-21  



Adjusted mean leptin and adiponectin levels 
 by severity of CKD defined by eGFR levels 

Adjusted for age, sex, ethnicity, primary/below education, diabetes, CVD,  
BMI, systolic BP, current smoking, ever drinker, total and HDL cholesterol 

Lim C.C.et al., PLOS ONE | DOI:10.1371/journal.pone.0122009 March 20, 2015 



Pathogenesis of hyperleptinaemia 
 in patients  with CKD 

  Decreased renal elimination and              

biodegradation of leptin 

  Hyperinsulinaemia 

  Stimulation by cytokines (IL-1; TNF- ) 
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Plasma leptin levels 2-4 days after transplantation  (I) 
  and  1 day  before hospital discharge (II)  

Kokot F., Adamczak M., Więcek A., Nephrol. Dial. Transplant., 1998, 13, 2276 



Leptin – a new uraemic toxin?  

or 

Leptin – marker of nutrition? 

Leptin in patients with CKD 



Beneficial effects of pegylated leptin antagonists treatment 
 on food intake, energy expenditure and muscle wasting in CKD mice 

Cheung W.W. et al., J. Am. Soc. Nephrol., 2014, 25, 119–128 

  



Relationship between body fat mass and plasma 
 leptin concentration in healthy subjects and CKD patients 

 
 

 

Shoji T. et al.: Metabolism 2005; 54: 330-334  



Simonds S. et al., Adipocyte, 2012, 1, 177-181 

Effects of hyperleptinemia in obese subjects 



Role of hyperleptinemia in the pathogenesis  
of hypertension in obesity and  in CKD patients 

and in CKD patients  



Role of hyperleptinemia in the pathogenesis  
of hypertension in obesity and  in CKD patients 

and in CKD patients  



Particular metabolic and other effects of SNS activation  
in obese subjects and CKD patients 

Vaneckova I. et al., J. Endocrinol., 2014, 223, R63–R78    
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Plasma leptin concentration  in patients who gained 
 or lost weight 12 month after initiation of HD therapy  
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Plasma leptin concentration  in patients who gained 
 or lost weight 12 month after initiation of HD therapy  



Leptin is a marker of nutrition: 
1. Postive correlation with fat tissue: 
a) low BMI = low serum leptin concentation 
b) caloric suplemenation increases body fat mass and 
 median serum leptin concentration 
2. Markedly elevated serum leptin concentration does not 
suppress appetite in uraemic patients (leptin resistance). Uraemia is  
characterised by relative resistance to many hormones (PTH, HGH, Insulin)  
and cytokines: 
a) Serum leptin increses and serum CRP decreases in those HD patiens who gain 

weight after 12 months after initiation of HD treatment  
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Leptin in CKD patients 
 
 

 

Scholze A. et al., Obesity, 2007, 15, 1617-1622 



 
 

 

Scholze A. et al., Obesity, 2007, 15, 1617-1622 

Leptin in CKD patients 



Kaplan-Meier survival curves for death 
 in 71 patients with CKD stage 5 

Survival was worse in patients with leptin concentrations below the median 
(2.6 g/L) than in those with leptin concentrations above the median 

 (2.6 g/L; log rank test, 2  5.05; p <0.02) 

Scholze A. et al., Obesity, 2007, 15, 1617-1622 



Leptin in CKD patients 
 
 

 

Obesity, 2007, 15, 1343 - 1344 

There are, increasing number of studies that suggest a paradoxically 
inverse association between higher serum leptin and improved  

markers of nutritional status and outcome in CKD 
 

These counterintuitive constellations, together also known as 
 “reverse epidemiology”  



 Circulating adiponectin isoforms 



Adiponectin 
 ↓scavenger 

     receptors  
 

↑NO ↑TIMP 

↓VCAM-1 

↓ ICAM-1  

↓ E-selectin  

↓TNF-α  
 

↓ lipids accumulation 

in monocyte derived 

macrophages  

↓transformation of   

macrophages into  
foam cells  

↓superoxide  

     

↓PDGF-BB  

↓FGF   

↓HB EGF  
↑ glucose  

     utilization  

↑fatty acid  

    oxidation  

↑insulin  

    signalling  

↑glucose  

    uptake  

↓gluconeogenesis  

Anti-atherogenic actions                                                            Insulin-sensitizing actions  Anti-inflammatory action 

Wiecek A., Adamczak M., Chudek J.: Nephrol. Dial. Transplant., 2007 



Balsan G.A., et al., Rev. Assoc. Med. Bras., 2015;  61: 72-80  

Adiponectin inhibits the up-regulation of adhesion molecules, the binding of monocytes 
to endothelial cells, the transformation of macrophages into foam cells and the 

proliferation and migration of vascular smooth muscle cells. In addition, the production 
of nitric oxide from endothelial cells is stimulated by adiponectin 



Adjusted mean leptin and adiponectin levels 
 by severity of CKD defined by eGFR levels 

Adjusted for age, sex, ethnicity, primary/below education, diabetes, CVD,  
BMI, systolic BP, current smoking, ever drinker, total and HDL cholesterol 

Lim C.C.et al., PLOS ONE | DOI:10.1371/journal.pone.0122009 March 20, 2015 



 
 

 

Shoji T et al.: Metabolism 2005; 54: 330-334  

Relationship between body fat mass 
 and plasma adiponectin concentration 



Plasma adiponectin concentration in uraemic 
 patients before and after kidney transplantation  
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21,6 ± 1,6 
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Before Tx After tx Healthy subjects 

n 23 23 55 

Creatinine (μmol/l) 835 ± 63  210 ± 29 79,5 ± 2,8 

BMI (kg/m2) 24,1 ± 0,9 - 26,0 ± 0,48 

Adiponectin 

(μg/ml) 

14,45 ± 0,69 

Chudek J, Adamczak M, Karkoszka H, Budzinski G, Ignacy W, Funahashi T, Matsuzawa Y, 
Cierpka L, Kokot F, Wiecek A. Transplant . Proc., 2003; 35:2186-9.  



Adiponectin and arteriosclerosis in CKD patients 

 
 

 



Adiponectin and arteriosclerosis in CKD patients 

 
 

 

Hayashi M. et al., 
Am. J. Nephrol., 2011, 34, 249-255 



 
 

 

Hayashi M. et al., 
Am. J. Nephrol., 2011, 34, 249-255 

Adiponectin and arteriosclerosis in CKD patients 



Association of clinical characteristics with carotid  
arteriosclerosisin CKD patients by logistic regression analysis 

Hayashi M. et al., Am. J. Nephrol., 2011, 34, 249-255 



Hayashi M. et al., Am. J. Nephrol., 2011, 34, 249-255 

Association of clinical characteristics with carotid  
arteriosclerosis in CKD patients by logistic regression analysis 



Adiponectin and atherosclerosis in CKD patients 

 In conclusion, relatively lower adiponectin levels are 
associated with an increased risk of atherosclerosis in 
patients with predialysis CKD. Our findings provide the 
clinical value of adiponectin as a potential surrogate 
marker of atherosclerotic status at the early stages of 
renal dysfunction 

 
 Therapeutic approaches aimed at increasing 
adiponectin production, such as pharmacological 
treatment and caloric restriction, could have direct 
benefits on vascular disorders at the initial stage of CKD 

Hayashi M. et al., Am. J. Nephrol., 2011, 34, 249-255 



Adiponectin in haemodialysis CKD patients 

 
 

 



Plasma adiponectin and CRP in HD patients 

 
 

 

Ignacy W. et al., Nephron Clin. Pract., 2005, 101, c18 – c24 



 
 

 

Ignacy W. et al., Nephron Clin. Pract., 2005, 101, c18 – c24 

Plasma adiponectin and CRP in HD patients 



 
 

 

Ignacy W. et al., Nephron Clin. Pract., 2005, 101, c18 – c24 

Plasma adiponectin and CRP in HD patients 



Plasma adiponectin or CRP and survival in HD patients 
 
 

 

Ignacy W. et al., Nephron Clin. Pract., 2005, 101, c18 – c24 



Relationship between survival and plasma adiponectin 
 concentration in hemodialysed patients  with ESRD  

Zoccali  C. et al., J. Am. Soc. Nephrol., 2002, 13, 134-141  



Adiponectin and CV complications in CKD patients 

• Plasma ADPN levels were lower (P = 0.000) among patients who experienced 
new CV events (11.13 +/- 2.15 mg/mL) than among event-free patients (16.82 
+/- 2.45 mg/mL), and seem to predict cardiovascular outcomes. 

• The inverse relationships between ADPN and several cardiovascular risk factors 
indicate that ADPN may have a protective role in the prevention of CV events. 



Influence of therapeutic interventions on adiponectin, 
insulin resistance and endothelial function  

Balsan  G.A., et al., Rev. Assoc. Med. Bras., 2015;  61: 72-80  



Adiponectin agonist – orally active compound 

Okada-Iwabu M. et al., 2013, Nature, 503, 495-499 



AdipoRon increased insulin sensitivity and glucose tolerance, 
and at the same time contributed to longevity of obese diabetic mice 

Okada-Iwabu M.,  Nature, 2013, 503, 495-499 



Holland W. L., Scherer Ph. E., Science, 2013, 342, 1460-1461 

Adiponectin mimetic 
 Muscle, heart, pancreas, liver, and adipocytes 

 are key target tissues for adiponectin receptor activation 



Holland W. L., Scherer Ph. E., Science, 2013, 342, 1460-1461 

………..will reduce CV complications in CKD patients???!!! 

Adiponectin mimetic 
 Muscle, heart, pancreas, liver, and adipocytes 

 are key target tissues for adiponectin receptor activation 



The main reported direct actions of visfatin/Nampt  
 in the cardiovascular system 

 
 

 

Romacho T. et al., Med. Inflam., 2013, ID 946427 



Visfatin in CKD patients with or without 
 atherosclerotic plaque in the carotid artery   

 
 

 

Tang X et al., J. Cent. South Univ., 2013, 38, 553-559 



Visfatin in patients with chronic kidney disease  

 
 

 



Mu J., Feng B. et al., J. Nephrol., 2011, 24, 177-184 

Visfatin in patients with chronic kidney disease  



Potential mechanisms by which resistin 
 may mediate cardiovascular dysfunction 

Jamaluddin M.S. et al.., Brit. J. Pharmacol., 2012, 165, 622–632 



Resistin in patients with chronic kidney disease  

 
 

 

Sem. Dial., 2009, 22, 373-377 



Effect modification of plasma adiponectin 
 (expressed in tertiles) on the link resistin-mortality 

 
 

 

Spoto B. et al., Nephrol. Dial. Transplant., 2013, 28, Suppl. 4,  iv181–iv187 



Conclusions: 

 
 

 

1. Fat tissue is a potent endocrine organ which secrets many 
hormones, cytokines and growth factors (adipokines)   
 

2. Adipokines are involved in the pathogenesis of CV 
complications in CKD patients in different ways: 

a. elevated leptin concentration may be involved in the 
pathogenesis of  HT or anaemia in CKD patients but in anorexia 

b. lower plasma leptin concentration  - reflects wasting and 
inflammation and may lead to CV mortality and morbidity 

c. inappropriate low adiponectin (omentin?) plasma 
concentration may cause  endothelium dysfunction, insulin 
resistance and atherosclerosis 

d. increased plasma resistin and visfatin levels  are involved in 
pathogenesis lipid disorders, endothelial dysfunction and 
atherosclerosis  
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Therefore:   

Adipokines  
 play an important role in CV 

complications in CKD patients !!! 

 
Role of Adipokines in CV complications 

 in CKD patients 
 
 



Thank you very much for your attention! 

Andrzej Wiecek 
 

    Katowice 



 



 



 



 



 



 



 



Kaplan–Meier survival curves for analysis of time (months) to 
cardiovascular events. Patients were divided into two groups according 

to plasma adiponectin (ADPN) levels  
 (group 1, ADPN < 15.2 mg/mL; group 2, ADPN >15.2 mg/mL) 

El-Shafey E.D., Shalan M., Ther. Apheresis, Dial.,  2014; 18(2):185–192 



Possible interactions among leptin, sympathetic activity, 
endothelial dysfunction and nitric oxide synthesis, and 

negative regulators of leptin signaling in obesity hypertension 

Hall J.E. et al., Circ Res., 2015; 116: 991-1006 


