
346	 A. Markaki ET AL

skeletal muscle membranes, but reduced binding in 
hepatocytes and liver membranes. Full length adi-
ponectin assembles in three different oligomers: a low 
molecular weight trimer (LMW), which consists of 
three adiponectin molecules that bind through their 
collagen domain, a hexamer generated from two 
trimers via disulphide bonds within the collagen stalk 
(middle-molecular-weight adiponectin, MMW) and 
a bouquet-like 12-18-meric high-molecular-weight 
(HMW) isoform assembled from MMW oligom-
ers.17 The various isoforms exert markedly different 
biological functions.18

Adiponectin receptors and function

Adiponectin exerts multiple biological effects 
throughout the body mediated by two major receptors, 
AdipoR1 and AdipoR2. AdipoR1 is a high-affinity 
receptor for globular adiponectin and a low-affinity 
receptor for full-length adiponectin, while AdipoR2 
is an intermediate-affinity receptor for full-length 
and globular adiponectin.19

Both AdipoR1 and AdipoR2 are highly expressed 
in many tissues and organs. AdipoR1 is abundantly 
expressed in skeletal muscle, liver and macrophages 
and is linked to activation of AMP-activated kinase 
(AMPK) pathways that inhibit gluconeogenesis.20 
AdipoR2 is most commonly found in the liver, white 
adipose tissue and vasculature. AdipoR2 seems to be 
more closely associated with the activation of peroxi-
some proliferator-activated receptor alpha (PPARa) 
pathways that promote fatty-acid combustion and 
energy consumption, as well as inhibition of inflam-
mation and oxidative stress.21-23

Besides functioning in peripheral tissues, adi-
ponectin has also been found to act in the central 
nervous system to regulate appetite and energy ex-
penditure. Both AdipoR1 and AdipoR2 are detected 
in the paraventricular hypothalamus, the arcuate and 
lateral hypothalamic nuclei, suggesting a physiologi-
cal involvement of adiponectin action in these brain 
regions.24,25 Although there is still some ambiguity 
regarding the bioactive oligomer of adiponectin in the 
brain, growing evidence indicates that the LMW iso-
form may be the active form.26,27 According to Kubota 
and colleagues, the LMW isoform plays a major role 
in regulating feeding behavior in the central nervous 
system. Hence, it appears that while adiponectin’s 
peripheral effects are mediated predominantly by 
HMW multimers, LMW forms may be responsible 
for its central effects. In conclusion, the adiponectin 
signaling pathway depends on the molecular form of 
adiponectin, on the relative abundance of its receptors 
and on the target tissue.

Circulating adiponectin levels  
in ESRD patients

Adiponectin is normally present in human plasma 
at a relatively high concentration, ranging from 2 
to 20 µg/ml, constituting 0.01% of the total plasma 
protein pool.28 Adiponectin is excreted via kidney 
glomerular filtration.29 Several clinical studies have 
confirmed an inverse association between circulating 
adiponectin and renal function in Africans, Caucasians 
and Asians (Table 1).7,30-35 Since the gradual increase 
of plasma adiponectin concentration parallels the 
progression of CKD, the highest levels are found in 

Table 1. Studies on circulating adiponectin levels (mean ± SD μg/mL) in specific ethnic groups according to renal state
Ethnic group Study Healthy CKD ESRD
Caucasians Lara-Castro et al30 9.4±3.2 

Zoccali et al7 6.3±2 15±7.7
Zoccali et al31 5.9±2.6 12.3±7.2
Rao et al32 16.8±8.1

Africans Lara-Castro et al30 8.2±3.4  
Doumatey et al33 10.4±6.1
Rao et al32 17.7±9.8

Asians Lim et al34 9.2±4.2 10.4 ±7.4 
Park et al35 19.6±7.4


