
Abstract  

Tryptophan (Trp) is an essential amino acid indispensable in all forms of life not only for protein biosynthesis, 
but it also plays other important metabolic functions. Humans and other mammals do not posses enzymatic 
machinery necessary for tryptophan synthesis de novo and therefore require constant supply of this amino 
acid with food. Tryptophan is known to be the substrate for melatonin and serotonin biosynthesis in the 
nervous system. Additionally, Trp is also used for nicotinamide adenine dinucleotide (NAD+) production 
when the niacin content is insufficient for the synthesis of this cellular co-factor. Remaining portion  
of tryptophan is normally catabolised in a numerous subsequent metabolic step known as “kynurenine 
metabolic pathway”, which constitutes over 90% of total tryptophan metabolism in mammals.  

Kynurenic acid (KYNA) was discovered in 1853 by Justus von Liebieg in canines’ urine. KYNA was  
the first known compound among metabolically related chemicals collectively called as kynurenins, which 
are produced in the sequence of biochemical reactions of kynurenine metabolic pathway. For a very long 
time kynurenic acid was considered as dispensable secondary metabolite of the tryptophan catabolism. It was 
believed, that it did not play any significant physiological role and therefore was removed from the organism 
with urine. In the second half of the XX century researchers started investigating the possible role  
of kynurenins in modulating immunological response. Increased levels of kynurenic acid were detected 
during progression of inflammation as a response to bacterial, fungal or viral infection. It is also known that 
concentration of KYNA is higher in the blood of septic patients as well as those diagnosed with tick-born 
encephalitis. Recently, it has also been reported that kynurenic acid level is increased in saliva from patients 
with odontogenic abscesses, what constituted the foundation for the presented dissertation. Hence,  
I investigated changes in kynurenins levels during odontogenic cyst development in patients treated at our 
outpatient’s department. Patients were diagnosed with either unerupted wisdom tooth with an obvious 
inflammation or with odontogenic cyst. Levels of tryptophan (Trp), L-kynurenine (L-KYN), kynurenic acid 
(KYNA) and 3-hydroxykynurenine (3-OH-KYN) were analysed in the extract obtained from the saliva or 
gingival tissue. Significant changes in levels of all tested molecules were detected in samples extracted from 
the saliva. Downregulation of tryptophan levels in the pathological group (164,9±7,7 pmol/ml; n=35) in 
comparison to the control (193,06±11,42 pmol/ml; n=34) were accompanied by the increase in concentration 
of the products of tryptophan catabolism. The average level of L-KYN in saliva of the control group was at 
4,38±0,56 pmol/ml (n=34), while in the pathological group it raised to 9,37±0,85 pmol/ml (n=34). Another 
tryptophan’s metabolite- KYNA, has been detected at the level of 5,84±0,65 pmol/ml in control (n=35) and 
its levels increased almost three times in pathological saliva to 15,43±0,93 pmol/ml (n=32). Additionally,  
3-OH-KYN concentration in the saliva raised in the pathological group over five times in comparison to the 
control group. It was found at the level of 4,83±0,52pmol/ml in the control group (n=34) and 25,31±1,99 
pmol/ml (n=35) in pathology. Interestingly, deregulation of kynurenins levels in the gingival tissue was 
observed only for kynureninc acid (101,45±7,10 pmol/g in control’s tissue vs 135,70±6,92 pmol/g for 
pathology) and 3-OH- KYN (54,38±2,5 pmol/g for control tissue; 75,88±4,02 pmol/g in pathology). 
Concentrations of tryptophan and L-Kynurenine remained at the comparable levels in both tested groups. 
This indicates a deregulation of an enzymatic mechanism controlling chemical reactions of kynurenine 
pathway during an immunological response to pathological changes. This postulate can be further supported 
by another finding presented in this thesis. The correlation of a reduction in kynurenic acid concentration 
with age of patients with diagnosed odontogenic cyst was apparent. This observation has not been found in 
control group of patients. Although number of publications showed that concentration of kynurenins in the 
blood or serum depends on the gender, smoking or taking non-steroid anti-inflammatory drugs or antibiotics, 
I did not detect any of such changes in the saliva and gingival tissue in the cohort of patients presented in this 
thesis.  

To summarise, results of experiments presented in this dissertation constitute an important link between 
activation of immunological response during odontogenic cyst development and changes of tryptophan 
catabolism in the kynurenine pathway. Additional biochemical studies on an enzymatic activity and levels  
of expression of key regulatory proteins of the kynurenin pathway are necessary to fill a gap of our knowledge 
in this field. The work presented here, can also be regarded as the first step leading to identification  
of potential biomarkers of inflammatory processes in the gingival tissue during odontogenic cysts 
development.  


