
ABSTRACT 

 

Analysis of the kynurenine pathway in patients with psoriasis 

 

Psoriasis is a chronic inflammatory disease that affects approximately 1-3% of the population. 

The course of the disease significantly reduces the quality of life of patients, both physically 

and mentally. The etiopathogenesis of psoriasis is complex, multifactorial and not fully 

understood. Genetic, immunological and environmental factors play an unquestionable role in 

the pathogenesis of psoriasis. It is now known that two major pathways are involved in 

keratinocyte proliferation and epidermal acanthosis: the first is the IL-12 / Th1 / IFN-γ axis, 

whereas the second is the Il-23 / Th17 / IL-17 axis. The therapeutic management includes 

local treatment, general treatment and phototherapy, depending on the severity of skin lesions, 

the course of the disease and the frequency of relapses. 

 Tryptophan (TRP) is one of the essential amino acids necessary for protein 

synthesis. The metabolism of TRP via the kynurenine pathway leads to the formation of many 

active metabolites - kynurenines. Indoleamine 2,3 dioxygenase (IDO) is a cytoplasmic 

enzyme that catalyzes the conversion of TRP to kynurenine (L-KYN). It is believed that 

increasing the activity of IDO alleviates the body's immune response and may be important in 

regulation of psoriasis severity. Scientific research indicates that one of the active metabolites 

of TRP, kynurenic acid (KYNA), has anti-inflammatory and antioxidant effects. It was found 

that it plays an important role in modulating the expression of IL-23 and IL-17 in dendritic 

cells and Th17 cells. Important changes in the kynurenine pathway were reported in animals 

and humans in epilepsy, depression, anxiety disorders, schizophrenia, Alzheimer's disease, 

Down syndrome, Parkinson's disease, multiple sclerosis, Huntington's disease and cerebral 

ischemia, as well as in cancer and inflammatory diseases e.g. psoriasis and atopic dermatitis. 

Subsequent studies revealed an important role of the kynurenine pathway in the immune 

response regulation. The production of appropriate metabolites may cause either 

immunosuppressive or immunomodulatory effect. 

 The aim of the study was to analyze the kynurenine pathway in patients with 

psoriasis who underwent various treatments. The specific objectives of this dissertation 

concerned the determination of the concentrations of selected metabolites of the kynurenine 

pathway, i.e. TRP, L-KYN and KYNA and the activity of IDO in the serum of people 

suffering from psoriasis; Analysis of the correlation of TRP, L-KYN, KYNA concentrations 



and IDO activity in the blood serum with the intensity of lesions expressed by the PASI score 

in patients with psoriasis and TRP, L-KYN, KYNA concentrations and serum IDO activity 

after using UVB 311nm or PUVA phototherapy. In addition, the correlation of TRP, L-KYN, 

KYNA concentrations and IDO activity and inflammatory markers (ESR, CRP) in the serum 

of patients with psoriasis before treatment were analyzed, as well as the dependence of TRP, 

L-KYN, KYNA concentrations and IDO activity in the blood serum from gender and selected 

lifestyle factors in psoriasis patients. 

 The study involved 57 patients treated for plaque and guttate psoriasis at the 

Dermatological Department and Outpatient Clinic NZOZ MED-LASER in Lublin. The 

control group consisted of 40 people with no history of psoriasis or other diseases, except for 

well-controlled hypertension. The patients enrolled in the study were treated with topical 

preparations, phototherapy or photochemotherapy. In the case of patients treated with 

phototherapy, the choice of the irradiation method (UVB311nm phototherapy / PUVA 

photochemotherapy) was determined by the severity of skin lesions and the history of 

tolerance and effectiveness of each of these forms of treatment in individual patient’s. People 

qualified to participate in the study were subjected to a medical examination and asked to fill 

in the proprietary questionnaire. Blood samples were drawn from the patients twice: before 

and after treatment. The end of therapy was determined by the patient's achievement of 

clinical remission, completion of the planned series of irradiation or the inability to continue 

therapy for reasons attributable to the patient. Immediately before the first blood sampling, the 

severity of the patients' skin lesions was assessed using the PASI scale. Then, after a 

minimum 6-hour break from the last meal, a blood sample was collected from each patient 

and used for further analysis. After the patient had finished the phototherapy, the medical 

interview was repeated and the advancement of the skin lesions was assessed with the PASI 

scale. If during the study the patient met any of the exclusion criteria, he was disqualified 

from the second blood donation. Blood samples were collected from the control group 6 hours 

after the last meal, and then centrifuged and frozen under conditions identical to those in 

psoriasis patients. Determinations of the levels of TRP and its derivatives were performed at 

the Department of Clinical and Experimental Pharmacology of the Medical University of 

Lublin. The levels of TRP, L-KYN, KYNA in the tested serum samples were determined by 

means of HPLC. IDO activity was calculated as the ratio of L-KYN to TRP (L-KYN / TRP). 

 The results of the studies indicate that in patients with psoriasis before treatment, 

activation of the kynurenine pathway is manifested by a decrease in TRP concentration, an 

increase in serum L-KYN and KYNA levels and an increase in serum IDO activity. In 



patients with psoriasis, after treatment, there is an increase in serum KYNA concentration, 

without a significant change in TRP, L-KYN and IDO levels. It was found that the intensity 

of skin lesions assessed using the PASI scale in patients with psoriasis did not correlate with 

the concentration of TRP, L-KYN, KYNA and the activity of IDO in the serum. In the group 

of patients with psoriasis after treatment, in whom skin lesions have resolved (PASI = 0), the 

TRP level is lower, and the level of KYNA and IDO activity are higher than in the control 

group. However, no differences in TRP, L-KYN, KYNA concentrations and IDO activity 

were observed between women and men in the control group or in the group of patients with 

psoriasis before treatment. The only difference observed between women and men was the 

higher concentration of KYNA in the group of women suffering from psoriasis after treatment 

than in the group of men with psoriasis also after treatment. The type of phototherapy used in 

the treatment of patients with psoriasis (UVB311nm or PUVA) did not affect the difference in 

the concentrations of TRP, L-KYN, KYNA and the activity of IDO in the serum. The serum 

concentration of TRP negatively correlates with the level of inflammatory markers (ESR and 

CRP) in patients with psoriasis before treatment. However, there is no correlation between the 

levels of ESR and CRP with the concentrations of L-KYN, KYNA and the activity of IDO in 

the serum of patients with psoriasis before treatment. There was no correlation between the 

concentration of TRP, L-KYN, KYNA and the activity of IDO in the serum with the age of 

patients suffering from psoriasis and people in the control group. There was also no 

relationship between TRP, L-KYN, KYNA levels and serum IDO activity with comorbidities 

reported in the history of psoriasis patients. Physical activity influences changes in the 

concentration of L-KYN and the activity of IDO in the serum of patients with psoriasis. 

Patients with psoriasis who practice sports at least twice a week have a higher concentration 

of L-KYN and serum IDO activity than in the group of patients who practice sports less 

frequently or never. Smoking cigarettes changes the concentration of TRP and IDO activity in 

the serum of people with psoriasis. In the group of patients with psoriasis smoking, 

statistically significantly lower levels of TRP and higher activity of IDO were observed than 

in the group of patients who smoked cigarettes. 

 To sum up, it is possible to indicate a significant role of the kynurenine pathway in 

the course of psoriasis. Based on the current knowledge on the role of the kynurenic pathway, 

it can be concluded that its activation in patients with exacerbation of psoriasis may be the 

result of inflammatory mediators involved in the pathogenesis of the disease, including IFN-, 

IFN-α, TNF-α, known to strongly stimulate IDO activity. Knowledge about changes in the 

activity of the kynurenine pathway in the course and treatment of psoriasis may contribute to 



a more complete understanding of the pathomechanisms of this disease, and thus to the 

development of a more effective therapy of psoriasis. 

 

 

 


