
1. STRESZCZENIE W JĘZYKU ANGIELSKIM 

  Depression is one of the most commonly diagnosed mood disorders. It is  

a chronic disease characterized by periods of relapses and remissions. It leeds to the 

withdrawal of the patient from functioning in socjety and significantly affects the 

quality of his life. The pathogenesis of depressive disorders is multifactorial. There are 

many well–documented theories about its pathomechanism, but scientists are persistent 

in searching for factors that may be involved in the development of depressive 

disorders, and thus may be a starting point for new antidepressants. 

  The results of numerous studies, both preclinical and clinical, conducted  

in recent years have show that glutamatergic and adenosine transmission disorders may 

play an important role in the development of depressive disorders and subtances that 

modify the activity of NMDA glutamatergic receptors and adenosine A1 and A2a 

receptors may become effective drugs that inhibit their formation and/or alleviate 

symptoms of depression. Moreover, numerous studies have confirmed the 

antidepressant effect of NMDA receptor ligands, as well as non–selective and selective 

A1 and A2a adenosine receptor antagonists. However, there are no scientific reports 

assessing the synergism of the antidepressant activity of these substances. Therefore,  

in the presented thesis, studies were planned to assess the effect of selective A1 

(DPCPX) and A2a (istradefylline) adenosine receptor antagonists on the antidepressant 

activity of selected NMDA receptor ligands. 

  The research were divided into three groups: (1) behavioral tests – forced swim 

test (FST) and spontaneous locomotor activity; (2) biochemical tests – determination  

of the BDNF level in blood serum of mice; (3) molecular tests – determination of the 

expression of Adora1, Slc6a15 and Comt in cerebral cortex of mice. All test substances 

were acute administrated in subtherapeutic doses at the appropriate time before the FST 

and spontaneous locomotor activity test, i.e. DPCPX – 1 mg/kg (i.p.), istradefylline – 

0,5 mg/kg (p.o.), L–701,324 – 1 mg/kg (i.p.), MK–801 – 0,5 mg/kg (i.p.), CGP 37849 – 

0,3 mg/kg (i.p.), ᴅ–cykloseryna – 2,5 mg/kg (i.p.), Mg
2+

 – 10 mg/kg (i.p.) i Zn
2+

 –  

2,5 mg/kg (i.p.). In order to collect biological material (blood and cerebral cortex) for 

biochemical and molecular tests, the animals were decapitated in appropriate time after 

injection of the test substances. The level of BDNF was determined by enzyme 

immunoassay in the blood serum of mice and the relative expression of the Adora1, 



Comt and Slc6a15 by Real–Time PCR. The obtained results were analyzed in GraphPad 

Prism ,using two–way ANOVA and Bonferroni post hoc test, considering the 

differences between the obtained results to be statistically significant when p<0,05. 

  Based on the obtained results, it was show that the combined therapy with  

a subtherapeutic dose of a selective A1 adenosine receptor antagonist – DPCPX,  

and subtherapeutic dose of selected ligands modulating NMDA receptor activity, i.e.  

L–701,324, MK–801, CGP 37849, Mg
2+

, but not ᴅ–cycloserine and Zn
2+

 results in  

a reduction of the duration of the immobility time of mice in the FST, which indicates  

a potential antidepressant effect of such combinations. On the other hand, combined 

administration a subtherapeutic dose of selective A2a – istradefylline adenosine receptor 

antagonist with a subtherapeutic dose of each of the NMDA receptor ligands used 

reduction of the immobility time of mice in the FST, which indicates an antidepressant 

effect of this combinations. In addition, comparing the results obtained in FST, it was 

found that the antidepressant effect in mice is stronger using istradefylline with NMDA 

receptor ligands than with the same combinations with DPCPX. The observed 

shortening the immobility time in FST was in no case correlated with the intensity of 

spontaneous locomotor activity of laboratory animals, therefore it was concluded that 

the results obtained in FST were not false positive. The antidepressant effect observed 

in the behavioral test as a result of combination therapy selective A1 and A2a receptor 

antagonist and NMDA receptor ligands indicates an interaction between the adenosine 

system and the glutamatergic system. 

  Due to the behavioral test results obtained, the results of biochemical and 

molecular tests are surprising and inconclusive. Changes the level of BDNF in the blood 

and the expression of Adora1, Comt and Slc6a15 in the prefrontal cortex of mice are not 

consistent with the results of behavioral studies in every case of applied treatment. 

Perhaps the reason for the observed differences are complex mechanisms of interaction 

between the adenosine and glutamatergic systems. Therefore, in order to confirm and 

understand the observed changes at the biochemical and molecular level, it is necessary 

to plan and conduct further studies that will allow to assess the influence of tested 

compounds and their combinations on the parameters tested in the serum and cerebral 

cortex of animals. 



  Summarizing,  the results of the conducted studies, it can be indicated that there 

is a correlation between adenosine and glutamatergic system, which is responsible for 

the antidepressant effect observed in laboratory animals. However, the results of 

biochemical and molecular studies aimed at indicated the probable mechanism this 

effect do not fully explain it, therefore it is necessary to plan and carry out further tests 

that will allow confirmation and/or explanation the changes in the behavior of rodents. 

It is likely that the combination therapy with a selective A1 and A2a adenosine receptor 

antagonist and NMDA receptor ligand may become a new, more effective and safer 

therapy for patients with depression in the future. However, it should be remembered 

that the results obtained in this study cannot be directly used in clinical practice but may 

inspire further research on the role of the interactions of the adenosine and 

glutamatergic systems in the pathogenesis and therapy of depressive disorders. 



   

 

 


