
Abstract 

 

Benign prostatic hyperplasia and chronic prostatitis are among the most common non-

cancerous diseases of the prostate gland. Scientific reports indicate an important role of the 

immune system, including many cytokines, in the etiology and pathogenesis of these lesions 

in the prostate. The kynurenine pathway of tryptophan metabolism plays a role in the 

regulation of the immune system, and its metabolites are involved at various stages in the 

development of diseases associated with impaired immune mechanisms, such as cancer, 

autoimmune or neurodegenerative diseases. Many scientific reports indicate a significant 

impact of individual substances of this pathway on the processes of reducing inflammation, 

the formation of the immunosuppressive environment and carcinogenesis. The kynurenine 

pathway of tryptophan and its metabolites such as KYNA, L-Kyn and the key enzyme IDO 

has not been studied in the course of benign prostate diseases. The aim of the research 

conducted as part of this study was to analyze changes in the level of tryptophan and its 

metabolites of the kynurenine pathway, L-kynurenine and KYNA, and the activity of the IDO 

enzyme in blood plasma and prostate tissue in patients with benign prostatic hyperplasia 

(BPH) and accompanying chronic prostatitis undergoing surgical treatment for the lower 

urinary tract complaints (LUTS). The study included 94 patients, 50 with histopathologically 

confirmed BPH and 44 with accompanying chronic inflammation. The group of patients with 

chronic inflammation associated with BPH accounted for 46.8% of all patients. The 

quantitative analysis of the tested samples was performed with the use of high-performance 

liquid chromatography (HPLC). In the presented study, significant differences were found 

between the values of TRP concentrations, its metabolites L-Kyn and KYNA and the activity 

of IDO in the blood plasma in the groups of patients with both BPH-Z and BPH-NZ 

compared to the values shown in the control group. At the same time, significantly higher 

levels of TRP, L-Kyn and IDO activity were observed in the prostate tissue in the group of 

BPH-Z vs BPH-NZ patients. These observations indicate a significant involvement of the 

kynurenine pathway in BPH. In addition, the results obtained in this study showed a high 

concentration of KYNA in the prostate at the level of 1.1 µM / 1g of tissue in both the BPH 

group with and without inflammation, which may confirm that it is an organ with active 

metabolism of tryptophan by kynurenine. In this dissertation, significant higher levels of TRP 

in blood plasma were also observed in the control group of men compared to the group of 

patients with BPH-Z and BPH-NZ. At the same time, a significant increase in the activity of 



IDO in both groups of patients with BPH compared to the control group was found, and a 

greater activity of IDO in BPH-Z vs BPH-NZ patients in the prostate tissue. Taking into 

account the above results, it can be concluded that the activation of IDO and thus a decrease 

in the level of TRP in the blood plasma in a group of patients may indicate an increased 

immune response of the organism to BPH-related disorders. In patients with BPH and 

symptoms of LUTS, both with and without inflammation, activation of the kynurenine TRP 

pathway can be clearly observed. The increase in the activation of the kynurenine pathway (L-

Kyn / TRP ratio) and the lack of significant changes in the concentration of KYNA in the 

prostate tissue in both groups of patients, observed in our research, do not rule out a change in 

the metabolism of the kynurenine pathway and a reduction in the level of KYNA in the 

prostate to more effectively produce NAD+ as an energy source for excessive metabolic 

processes in neoplasm. It cannot be ruled out that the kynurenine pathway and its increased 

activity in BPH and chronic prostatitis initiate an immunosuppressive environment in which 

prostate cancer may develop. Taking into account the above data, it can be suggested that 

changes in the activity of the immune system are an extremely important factor influencing 

the metabolism of TRP, it can be suggested that the increase in activation of the kynurenine 

system is aimed at reducing inflammation and thus limiting the process of prostate 

hyperplasia and the accompanying symptoms of LUTS, but on the other hand, such an action 

may imply carcinogenesis. In the presented study, the level of prostate antigen (PSA) was 

significantly higher in the blood plasma in both BPH patients with and without inflammation 

compared to the control group, which confirms the diagnosis of benign prostatic hyperplasia, 

while the lack or very weak correlation of PSA level in in the blood plasma with the 

concentration of TRP and its metabolites in the prostate, suggest that its increase is 

independent or very weakly dependent on the kynurenine pathway of tryptophan metabolism 

in the prostate gland. At the same time, either weak or no correlations were observed between 

the levels of TRP metabolites in blood plasma and in prostate tissue. Due to the above data, 

the existence of two practically independent metabolisms of the kynurenine pathway may be 

suggested: (1) in plasma, anti-inflammatory, protective with a predominant pathway towards 

KYNA, and (2) in prostate tissue towards NAD +. The analysis of the evolution of changes in 

the concentration of tryptophan metabolites in individual blood donations indicates that the 

changes in their concentrations vary depending on the parameter studied and the presence of 

the inflammatory process. All levels of the tested substances, TRP, L-Kyn and KYNA as well 

as the activity of IDO in both groups of patients clearly reach the maximum mean 

concentration in sampling No. III, obtained on the next day after the procedure, and then the 



concentrations of both parameters decrease. The above results may indicate a reaction to the 

surgery and the surgeon's interference with the body's tissues. On the basis of the presented 

data, the following conclusions were drawn:  

• In patients with BPH with symptoms of LUTS, increased activity of TRP metabolism by 

kynurenine pathway was found;  

• There are statistically significant differences between the group of BPH with inflammation 

and BPH without inflammation in terms of serum concentration of tryptophan metabolites, 

mainly KYNA and KYN, and IDO activity;  

• It has been suggested that there are two independent metabolisms of TRP in BPH patients: 

plasma, protective, associated with an increase in KYNA, and occurring in the prostate, 

possibly associated with an increase in NAD + and the risk of developing prostate cancer; 

 • IDO activity as the ratio of L-Kyn to TRP and serum L-Kyn concentration could be used as 

potential new markers of prostate inflammation, especially in young patients; 

 • Increased activity of kynurenine pathway metabolites in the prostate and serum of patients 

with BPH and accompanying chronic inflammation may indicate the immune background of 

BPH formation and confirm the role of chronic inflammation in the development and 

progression of BPH;  

• Reduced levels of tryptophan in blood serum in the group of patients with BPH and 

inflammation may indicate the cause of mood disorders, including depressive disorders, 

observed in this group of patients; 

 • Increased concentration of tryptophan metabolites in the prostate tissue may influence the 

initiation of changes in the prostate gland towards carcinogenesis; 

 • Changes in plasma PSA marker levels in patients with BPH are independent of the TRP 

metabolism of the kynurenine pathway in the prostate. 

  

 

 


