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Background 

Patients with chronic kidney disease (CKD) have 

increased morbidity and mortality, which is mainly due 

to a chronic inflammation [1]. A kidney transplantation 

(KT) can clearly improve this. It is unclear what part 

albumin plays in this process and what functional 

alterations a KT has on albumin.  

 

Methods 

Albumin redox state (ARS) was determined by 

fractionating it into reduced human mercaptalbumin 

(HMA), reversibly oxidized human non-

mercaptalbumin 1 (HNA-1), and irreversibly oxidized 

human non-mercaptalbumin 2 (HNA-2) by high-

performance liquid chromatography. In healthy 

individuals, albumin circulates roughly in the following 

proportions: HMA 70–80%, HNA-1 20–30% and HNA-

2 2–5% [2].  

 

The binding and detoxification efficiency of albumin 

(BE and DTE) were assessed by electron paramagnetic 

resonance spectroscopy using a spin-labelled fatty acid. 

BE reflects strength and amount of bound fatty acids 

under certain ethanol concentration. DTE reflects the 

molecular flexibility of the patient's albumin molecule, 

thus the ability to change the conformation depending 

on ethanol concentration. Percentage of BE and DTE are 

depicted in relation to healthy individuals (100%) [3]. 

 

ARS, BE and DTE were measured once immediately 

before (baseline) and at eight time points until six 

months after KT.  

 

Results 

42 patients (29 male, median age 43.5 years, median 

time on dialysis 72 months) were analyzed. Before KT, 

HMA (median 63.5%, IQR 59.6-67.3%) was lower than 

in healthy individuals. Accordingly, oxidized albumin 

fractions were above the level of healthy individuals 

(median HNA-1 28.9%, IQR 25.9-33.3%; median 

HNA-2 7.1%, IQR 6.0-8.1%). After KT, HNA-2 

increased further, within the first week after KT (median 

9.1%, IQR 7.3-11.4%); HMA and HNA-1 accordingly  

 
decreased. In most patients, ARS improved during six 

months after KT. 

 

Binding and detoxification efficiency of albumin 

showed a similar course. Before KT, they were below 

the values of healthy individuals (median BE 76%, IQR, 

66-84%; median DTE 67%, IQR 48-85%). We found 

the lowest BE and DTE one week after KT (median BE 

40%, IQR 31-49%; median DTE 30%, IQR 19-39%). 

Six months after KT, most patients had BE and DTE 

values similar to the values of healthy individuals. 

 

Conclusion 

This is the first multimodal analysis of functional 

alterations of albumin after kidney transplantation. 

Albumin redox state, as well as binding and 

detoxification efficiency of albumin clearly improved 

after KT, but approach the values of healthy individuals 

only six months after KT. 

 
 

References 
1. Jager KJ, Kovesdy C, Langham R et al. A single number 

for advocacy and communication-worldwide more than 

850 million individuals have kidney diseases. Kidney Int 

2019;96:1048–50 

2. Oettl K, Marsche G. Redox state of human serum albumin 

in terms of cysteine-34 in health and disease. Methods 

Enzymol. 2010;474:181–95.  

3. Kazmierczak SC, Gurachevsky A, Matthes G.et al. . 

Electron spin resonance spectroscopy of serum albumin: a 

novel new test for cancer diagnosis and monitoring. Clin 

Chem 2006;52:2129–34. 10.1373/clinchem.2006.073148 

 
Acknowledgements 
The excellent technical assistance of Doris Payerl is highly 

appreciated. We thank the Albunet e.V. group for their 

constructive ideas for this project. This research received 

external funding from Stiftung Universitätsmedizin Essen 

(2023 4699 108). 


