
Summary 

 

 Since several years, intravenous LA has been classified according to the EBM (Evidence-

Based Medicine) criteria as a drug with high quality evidence of action on pathogenetic 

mechanisms of diabetic polyneuropathy. Results of intense experimental studies suggest that 

LA can be an efficient and accepted therapeutic of also other pathological conditions, 

including kidney diseases. 

 This doctoral thesis presents results of studies on the effect of oral LA supplementation at 

a dose of 600 mg for 30 days on the estimated glomerular filtration rate (eGFR) in chronic 

kidney disease (CKD) patients. The study was conducted in: (1) non-dialyzed (ND) stage 3-5 

CKD patients and (2) patients treated with peritoneal dialysis (PD). Healthy volunteers were 

enrolled as the control group. The studies were conducted with the use of the drug 

Neurolipon-MIP 600 authorized for clinical applications which contains LA racemate as an 

active substance. The obtained results indicated that ND patients treated with lipoic acid for 

30 days showed a reduced plasma creatinine level by 17.9 µmol/L and, thus, eGFR was 

elevated by 1.54 ml/min/1.73 m
2
. In contrast, lipoic acid did not affect eGFR in PD patients. 

Therefore, the obtained results indicate that LA supplementation in ND patients may prove to 

be an efficient therapeutic strategy to slow down progressive loss of renal function and to 

delay requirement for renal replacement therapy which is crucial for patients’ quality of life 

and comfort. In addition, these studies point to new potential pharmacological actions of LA. 

 CKD patients show distorted amino acid profile with the greatest changes in sulfur amino 

acids: cysteine and homocysteine. It should also be remembered that over 80% homocysteine 

in this organ is metabolized by transsulfuration which suggests that the kidneys can produce 

marked amounts of sulfides. Although the studies presented in this doctoral thesis did not 

show a significant effect of LA on the level of sulfides, which are a dissociated form of H2S, 

they did reveal a significant increase in plasma sulfane sulfur level both in ND and PD 

patients after 30-day LA supplementation. Cysteine is metabolized via two biochemical 

pathways, i.e. via aerobic catabolism to taurine and sulfates, where sulfur atom is in the 

highest oxidation state (+6), and via anaerobic catabolism yielding sulfane sulfur-containing 

compounds, which contain sulfur in an oxidation state of 0, always covalently bound with 

another sulfur atom. Biological significance of sulfane sulfur consists in the regulation of 

biological activity of proteins by formation of hydropersulfides and trisulfides, and 

detoxification of cyanide, which is a uremic toxin. Sulfane sulfur compounds possess also 

antioxidant properties. Sulfane sulfur and sulfides, which are a dissociated form of hydrogen 



sulfide (H2S) belong to the so-called reactive sulfur species (RSS). At present, 

interrelationships between the existing sulfane sulfur deposits in the cell and H2S produced 

endogenously are increasingly underlined. The formed H2S can be deposited in the form of 

sulfane sulfur, from which, when necessary, it can be released again. In this context, of 

importance are also opinions suggesting that it is sulfane sulfur and not H2S that is 

responsible for biological actions of RSS. Thus, the fact that LA increased plasma sulfane 

sulfur level in ND patients may imply that the beneficial action of LA manifested by the 

elevated eGFR in this group of patients can be linked with its effect of endogenous sulfur 

metabolism. 

 It is also noteworthy that the kidneys are responsible for maintaining the physiological 

plasma cysteine level. This is a not always sufficiently emphasized aspect of metabolic 

function of the kidneys. In the presented studies, LA supplementation in ND patients led to 

the reduction of plasma cysteine level almost to the level observed in healthy volunteers.  

Hence, it indicates that in this group of patients, LA has a beneficial effect on metabolic 

profile of the kidneys connected with cysteine metabolism. Altogether, the obtained results 

suggest that LA may prove to be an efficient and accepted drug for kidney disease patients. 

Further studies are planned to be performed in order to better understand these problems. 

 

 


