
Abstract 

This thesis provides an appraisal of the structure of clustering of metabolic phenotypes 

and evaluates the pathophysiological mechanisms underlying the relationship between urinary 

uric acid and albumin excretion. Two population-based studies were involved. In the first 

part, we used data obtained in a large representative cross-sectional survey in the Czech 

Republic (Czech post-MONICA study). We showed that the urinary albumin/creatinine ratio 

(uACR) was an independent factor for an increase in serum uric acid (SUA) levels in adults 

without manifest metabolic syndrome (MetS), but with 1–2 MetS component(s). Furthermore, 

SUA levels increased by the synergistic interaction of uACR with visceral adiposity and 

blood pressure, which may suggest obesity-related hypertension with altered renal 

hemodynamics as the primary mechanism. In the second part, we analyzed data captured in a 

representative population sample of French Canadians (CARTaGENE study) with more 

detailed urine biochemical analyses available. This study yielded two novel observations. 

First, we showed that the rs13129697 major T allele, which has been associated with 

increased SUA levels in our analysis as well as in prior publications, was associated with a 

paradoxical decrease in uACR. The reason for this discrepant finding is the interaction 

between rs13129697 genotype and the current rate of FEUA, suggesting tubular uric 

acid/albumin exchange. Second, using the mediation analysis approach, we propose that 

decreased urinary uromodulin and sodium excretion explain 70% of the relationship between 

decreased FEUA and increased uACR, which further supports the role of altered blood 

pressure regulation in this relationship. Finally, we identified two correlated but still unique 

principal components of the MetS and derived the principal component scores. With slight 

disparities, the first and second principal component scores exhibited comparable loading 

patterns between the studies. In the CARTaGENE study, urinary uromodulin explained 9% of 

the correlation between the principal component scores.  

In conclusion, urinary uromodulin may not only be in a causal pathway between uric 

acid and albumin excretion but, also, to a much lesser extent, between the principal 

components of the MetS.                  
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