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I. STRESZCZENIE 

  

Zaburzenia depresyjne QDOHĪą�GR�MHGQ\FK�]�QDMF]ĊĞFLHM�GLDJQR]RZDQ\FK�VSRĞUyG�FKRUyE�

SV\FKLF]Q\FK� MHGQRVWHN�FKRURERZ\FK��'HSUHVMD� MHVW�REMDZHP��NWyU\�F]ĊVWR�ZVSyáZ\VWĊSXMH����

L� WRZDU]\V]\� LQQ\P� VFKRU]HQLRP�� /LF]ED� RVyE� ]H� ]GLDJQR]RZDQ\PL� L� OHF]RQ\PL�

zaburzeniami depresyjnymi od NLONXQDVWX�ODW�Z]UDVWD�QLH�W\ONR�Z�3ROVFH��DOH�WDNĪH�Z�SUDZLH�

ZV]\VWNLFK� UR]ZLQLĊW\FK� NUDMDFK� (XURS\�� :]URVW� LORĞFL� ]DFKRURZDĔ� MHVW� Z\UDĨQ\���������������������

L� SRVWĊSXMąF\�� =DEXU]HQLD� DIHNW\ZQH� VNXWNXMą� SRZDĪQ\PL� QDVWĊSVWZDPL� GOD� MHGQRVWNL��������������

i VSRáHF]HĔVWZD��GODWHJR�VWDQRZLą�EDUG]R�ZDĪQ\�SUREOHP�PHG\F]Q\�L�VSRáHF]Q\� 

%DGDQLD�HSLGHPLRORJLF]QH�ZVND]XMą��ĪH�GHSUHVMD� MHVW�]MDZLVNLHP�F]ĊVW\P�ZĞUyG�RVyE�

KRVSLWDOL]RZDQ\FK� L� OHF]RQ\FK� DPEXODWRU\MQLH� ]� SRZRGX� FKRUyE� VRPDW\F]Q\FK��Obserwuje 

VLĊ� Z\VRNLH� SUDZGRSRGRELHĔVWZR� Z\VWąSLHQLD� L� UR]ZRMX� ]DEXU]HĔ� GHSUHV\MQ\FK� X� RVyE������������

]� FKRUREDPL� VRPDW\F]Q\PL�� .RQVHNZHQFMą� ZVSyáZ\VWĊSRZDQLD� GHSUHVML� L� FKRUyE�

VRPDW\F]Q\FK� Vą� WUXGQRĞFL� ]ZLą]DQH� ]� NRQLHF]QRĞFLą� ZVSyáSUDF\� Z� ]DNUHVLH� OHF]HQLD�

farmakologicznego oraz gorszym rokowaniem. 

&KRURE\� DIHNW\ZQH� VWDQRZLą� JUXSĊ� ]DEXU]HĔ� SV\FKLF]Q\FK� R� QLH]QDQHM� HWLRORJLL� 

0RGHOH� JHQHW\F]QH� SUyEXMą� Z\MDĞQLü� ]QDF]HQLH� JHQyZ� Z� FKRUREDFK� SV\FKLF]Q\FK�������

:HGáXJ� DNWXDOQHM�ZLHG]\� JHQ\� QLH� VWDQRZLą� MHG\QHM�� EH]SRĞUHGQLHM� SU]\F]\Q\� SURZDG]ąFHM�

GR� Z\VWąSLHQLD� FKRURE\� SV\FKLF]QHM�� 'RVWU]HJD� VLĊ� UDF]HM� IDNW�� LĪ� JHQHW\F]QH� ]PLDQ\�

PROHNXODUQH�PRJą�VWZDU]Dü�U\]\NR�Z\VWąSLHQLD�FKRURE\�SV\FKLF]QHM��3RV]XNXMH�VLĊ�UyZQLHĪ�

]DOHĪQRĞFL� L� DQDOL]XMH� GDQH� Z� ]DNUHVLH� LQWHUDNFML� JHQ� - ĞURGRZLVNR�� $ktualnie, w teorii 

QHXURUR]ZRMRZHM�� áąF]\� VLĊ� ]QDF]HQLH� F]\QQLNyZ� ELRORJLF]Q\FK�� SV\FKRORJLF]Q\FK������������������

L�ĞURGRZLVNRZ\FK� 

3RGVWDZRZ\P� FHOHP� L� ]DGDQLHP� EDGDĔ� JHQHW\F]Q\FK� MHVW� SUyED� RNUHĞOHQLD� XG]LDáX�

F]\QQLNyZ�JHQHW\F]Q\FK�Z�SDWRJHQH]LH� FKRUyE� DIHNW\ZQ\FK��1DOHĪ\� WR� GR� ]DGDĔ�JHQHW\NL�

SRSXODF\MQHM�� Z� ]DNUHV� NWyUHM� ZFKRG]ą�� EDGDQLD� URG]LQ�� EDGDQLD� EOLĨQLąW�� EDGDQLD� G]LHFL�

DGRSWRZDQ\FK��:�JHQHW\FH�Z\NRU]\VWXMH� VLĊ� EDGDQLH� HNVSUHVML� JHQyZ�QD� SR]LRPLH�P51$�

RUD]�EDGDQLH�HNVSUHVML�JHQX�SR]LRPLH�ELDáND� 

2EUD]�NOLQLF]Q\�]DEXU]HĔ�GHSUHV\MQ\FK�MHVW�]UyĪQLFRZDQ\��'RZLHG]LRQR��LĪ�]PLHQQRĞü�

NOLQLF]QD� MHVW� ]ZLą]DQD� ]� KHWHURJHQQRĞFLą� JHQHW\F]Qą�� =PLHQQRĞü� IHQRW\SyZ� Z� SRSXODFML������

MHVW� ]GHWHUPLQRZDQD� SU]H]� X]XSHáQLDMąFH� VLĊ� F]\QQLNL�� NWyU\PL� Vą� G]LDáDQLH� ĞURGRZLska       
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RUD]�F]\QQLN�LQIRUPDFML�JHQHW\F]QHM�L�MHJR�ZSá\Z�� 

1DGDO�SRV]XNXMH�VLĊ�JHQyZ�PRJąF\FK�E\ü�NDQG\GDWDPL� L�ELRUąF\FK�XG]LDá�Z�UR]ZRMX�

]DEXU]HĔ� GHSUHV\MQ\FK�� 3UDFH� EDGDZF]H� NRQFHQWUXMą� VLĊ� PLĊG]\� LQQ\PL� QDG� V]XNDQLHP�

przyczyn depresji w zaburzeniach UHJXODFML�XNáDGyZ�QHXURSU]HNDĨQLNRZ\FK�]�Py]JX��8NáDG\�

QHXURSU]HNDĨQLNRZH� Z� REUĊELH� FHQWUDOQHJR� XNáDGX� QHUZRZHJR� RSLVXMH� VLĊ� Z� ]DOHĪQRĞFL��������

RG� Z\VWĊSXMąFHJR� NODV\F]QHJR� QHXURSU]HNDĨQLND�� NWyU\� V\QWHW\]XMą� NRPyUNL� QHUZRZH��������

WHJR� XNáDGX�� 8NáDG\� SHSW\GHUJLF]QH� ZUD]� QHXURSHSW\GDPL� PRJą� Z� OLF]Q\FK� SU]\SDGNDFK�

RGJU\ZDü�UROĊ�QHXURSU]HNDĨQLNyZ�RUD]�KRUPRQyZ� 

&HOHP�SUDF\�EDGDZF]HM�MHVW�RFHQD�ZSá\ZX�JHQyZ�6/&�$��L�13<�QD�HWLRORJLĊ�GHSUHVML��

6]F]HJyáRZ\P� ]DGDQLHP� SUDF\� E\áD� RFHQD� HNVSUHVML� QD� SR]LRPLH� P51$� L na poziomie   

ELDáND� GOD� JHQyZ� 6/&�$�� L� 13<� X� RVyE� ]� ]DEXU]HQLDPL� GHSUHV\MQ\PL� EH]� FKRUyE�

VRPDW\F]Q\FK�� ]� ]DEXU]HQLDPL� GHSUHV\MQ\PL� ]� WRZDU]\V]ąF\PL� FKRUREDPL� VRPDW\F]Q\PL�������

L� SRUyZQDQLH� ]� RVREDPL� ]GURZ\PL�� .ROHMQ\P� FHOHP� E\áD� RFHQD� GDQ\FK�

socjodemogrDILF]Q\FK� L� PHG\F]Q\FK� RUD]� SDUDPHWUyZ� ELRFKHPLF]Q\FK� GOD� DQDOL]RZDQ\FK�

JHQyZ� Z� JUXSLH� RVyE� ]GURZ\FK� Z� JUXSLH� RVyE� ]� ]DEXU]HQLDPL� GHSUHV\MQ\PL EH]� FKRUyE�

VRPDW\F]Q\FK�L�Z�JUXSLH�RVyE�]�]DEXU]HQLDPL�GHSUHV\MQ\PL�]�FKRUREDPL�VRPDW\F]Q\PL� 

Wybrane geny stanoZLą� RELHNW� ]DLQWHUHVRZDĔ� EDGDF]\� ]H� Z]JOĊGX� QD� PRĪOLZRĞü���������

LFK�XG]LDáX�Z�SDWRIL]MRORJLL�]DEXU]HĔ�GHSUHV\MQ\FK�� 

:� EDGDQLX� Z]LĊáR� XG]LDá� áąF]QLH� ���� RVyE�� Z� W\P� ���� RVyE� ]� UR]SR]QDQ\PL�

]DEXU]HQLDPL� GHSUHV\MQ\PL� SRG� SRVWDFLą� )���� )���� )����� ZHGáXJ� NODVyfikacji ICD-10        

RUD]����RVyE�]GURZ\FK��3DFMHQWyZ�]�]DEXU]HQLDPL�GHSUHV\MQ\PL�SRG]LHORQR�QD�GZLH�JUXS\��

RVRE\�]H�ZVSyáZ\VWĊSXMąF\PL�VFKRU]HQLDPL�VRPDW\F]Q\PL�L�EH]�ZVSyáZ\VWĊSRZDQLD�WDNLFK�

FKRUyE��:V]\VF\�XF]HVWQLF\�EDGDQLD� ]RVWDOL� SRSURV]HQL�R�Z\SHáQLHQLH� DQNLHW� ]DZLHUDMąF\FK�

GDQH� VRFMRGHPRJUDILF]QH�� 6WRSLHĔ� QDVLOHQLD� GHSUHVML� RFHQLDQR� ]D� SRPRFą� Z\NRQ\ZDQHM�

GZXNURWQLH� VNDOL� +DPLOWRQD�� Z� GQLX� ZáąF]HQLD� GR� EDGDQLD� L� Z� GQLX� ]DNRĔF]HQLX� EDGDQLD������

2G�XF]HVWQLNyZ�EDGDQLD�SREUDQR�NUHZ�Ī\OQą�GZXNURWQLH��Z áąF]QHM�REMĊWRĞFL����PO��Z�GQLX�

ZáąF]HQLD� GR� EDGDQLD� RUD]� SR� X]\VNDQLX� RGSRZLHG]L� QD� OHF]HQLH�� 3REUDQD� NUHZ� SRVáXĪ\áD�����

GR� EDGDQLD� RFHQ\� HNVSUHVML� QD� SR]LRPLH� P51$� L� QD� SR]LRPLH� ELDáND� GOD� DQDOL]RZDQ\FK�

JHQyZ�� 'RNRQDQR� L]RODFML� FDáNRZLWHJR� 51$� RUD]� DQDOL]Ċ� MDNRĞFL� Z\L]RORZDQHJR� 51$��������

'R�RFHQ\�HNVSUHVML�JHQyZ�QD�SR]LRPLH�P51$�Z\NRU]\VWDQR�PHWRGĊ�RGZURWQHM�WUDQVNU\SFML�

RT-3&5�RUD]�UHDNFMĊ�5HDO-7LPH�3&5��GR�RFHQ\�HNVSUHVML�JHQyZ�QD�SR]LRPLH�ELDáND�L�RFHQ\�

VWĊĪHQLD�ELDáND�wykorzystano test immunoenzymatyczny (ELISA).  
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:� FHOX� Z\ND]DQLD� LVWRWQRĞFL� VWDW\VW\F]QHM� UyĪQLF� SRPLĊG]\� HNVSUHVMą� QD� SR]LRPLH�

P51$�L�QD�SR]LRPLH�ELDáND�GOD�Z\EUDQ\FK�JHQyZ�Z�JUXSDFK�EDGDQ\FK�L�Z�JUXSLH�NRQWUROQHM�

Z\NRQDQR� DQDOL]Ċ� VWDW\VW\F]Qą�� 2SUDFRZDQLH� VWDW\VW\F]QH� L� JUDILF]QH� Z\NRQDQR� XĪ\ZDMąF�

proJUDPX�6WDWLVWLFD�����]D�QDMQLĪV]\�SR]LRP�LVWRWQRĞFL�VWDW\VW\F]QHM�SU]\MĊWR�S�������W pracy 

zastosowano nieparametryczny test U Manna-Whitneya GR� SRUyZQDQLD� JUXS� EDGDZF]\FK� RUD]�

testy: nieparametryczny Anova (rang) Kruskala-Wallisa i WHVW� 'XQQD� GR� SRUyZQDQLD�              

w grupach. 'R�RFHQ\�MHGQRURGQRĞFL�ZDULDQFML�]DVWRVRZDQR�WHVW�/HYHQHD��$QDOL]Ċ�VWDW\VW\F]Qą�

badanych cech niemierzalnych wykonano w oparciu o nieparametryczny test Chi2 Persona.           

:�SUDF\�]DVWRVRZDQR�ZVSyáF]\QQLN�NRUHODFML�NROHMQRĞFLRZHM��UDQJ��6SHDUPDQD�� 

W przeprowadzonym badaniu wykazano, LĪ� HNVSUHVMD� DQDOL]RZDQ\FK� JHQyZ�����������������

QD� SR]LRPLH�P51$� L� QD� SR]LRPLH� ELDáND� GOD� JHQyZ�6/&�$�� L�13<�PD� LVWRtne znaczenie     

Z�HWLRORJLL�]DEXU]HĔ�GHSUHV\MQ\FK�� 

1D� SRVWDZLH� DQDOL]\� RWU]\PDQ\FK� Z\QLNyZ� VIRUPXáRZDQR� ZQLRVNL�� LĪ�� HNVSUHVMD�

JHQyZ� 6/&�$�� L� 13<� PD� LVWRWQH� ]QDF]HQLH� Z� SDWRIL]MRORJLL� ]DEXU]HĔ� GHSUHV\MQ\FK�������������������������

Z� V]F]HJyOQRĞFL�� HNVSUHVMD� JHQX� 6/&�$�� MHVW�Z\ĪV]D�Z� REX� JUXSDFK� EDGDQ\FK� ]� GHSUHVMą�����

Z� SRUyZQDQLX� ]� JUXSą� RVyE� ]GURZ\FK�� D� HNVSUHVMD� JHQX� 13<� MHVW� QLĪV]D� Z� REX� JUXSDFK�

EDGDQ\FK� ]� GHSUHVMą� Z� SRUyZQDQLX� ]� JUXSą� RVyE� ]GURZ\FK�� HNVSUHVMD� JHQX� 6/&�$��������������

na poziomie mRNA X� RVyE� ]� GHSUHVMą� ]H� ZVSyáLVWQLHMąF\PL� ]DEXU]HQLDPL� VRPDW\F]Q\PL�����

MHVW� ]DOHĪQD� RG� SáFL�� QDVLOHQLH� HSL]RGX� GHSUHVML� QLH� ZSá\ZD� Z� VSRVyE� LVWRWQ\� QD� HNVSUHVMĊ�

JHQyZ� 6/&�$�� L� 13<�� ZLHN�� Z\NV]WDáFHQLH�� OLF]ED� HSL]RGyZ� GOD� JHQyZ� 6/&�$�� L� 13<�����

QLH� ZSá\ZD� LVWRWQLH� VWDW\VW\F]QLH� QD� HNVSUHVMĊ� JHQyZ� ]DUyZQR� QD� SR]LRPLH� P51$������������������

MDN�L�QD�SR]LRPLH�ELDáND�� 
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II. SUMMARY 

  

Depressive disorders are one of the most frequently diagnosed mental illnesses. 

Depression is a symptom that often coexists with and accompanies other disorders.              

The number of people with diagnosed and treated depressive disorders has been increasing 

not only in Poland, but also in almost all developed European countries. The increase             

in the number of cases is clear and progressive. Affective disorders result in serious 

consequences for the individual and the society, therefore they constitute a very important 

medical and social problem. 

Epidemiological studies indicate that depression is a frequent phenomenon among 

people hospitalized and treated in outpatient clinics for somatic diseases. There is a high 

probability of occurrence and development of depressive disorders in people with somatic 

diseases. The consequence of co-occurrence of depression and somatic diseases are 

difficulties with cooperation in pharmacological treatment and worse prognosis. 

Affective disorders are a group of mental disorders of unknown etiology. Genetic 

models try to explain the importance of genes in mental illnesses. According to current 

knowledge, genes are not the only direct cause leading to mental illness. Rather, it is 

recognized that genetic molecular changes may pose a risk for mental illness. Current 

neurodevelopmental theory combines the importance of biological, psychological, and 

environmental factors. 

The primary goal and task of genetic research is to try to determine the involvement     

of genetic factors in the pathogenesis of affective diseases. This belongs to the tasks              

of population genetics, which includes family studies, studies of twins, studies of adopted 

children. Genetics uses the study of gene expression at the mRNA level and the study of gene 

expression at the protein level 

The clinical picture of depressive disorders varies. It has been proven that clinical 

variability is associated with genetic heterogeneity. The variability of phenotypes                       

in a population is determined by complementary factors, which are environmental effects    

and genetic information factor and its influence.  

The search for genes that may be candidates and involved in the development                

of depressive disorders continues. Among other things, research work focuses on looking      
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for causes of depression in dysregulation of neurotransmitter systems from the brain. 

Neurotransmitter systems within the central nervous system are described according to the 

classical neurotransmitter present, which is synthesized by the nerve cells of this system. 

Peptidergic systems along with neuropeptides can play the role of neurotransmitters as well   

as hormones in numerous cases. 

The aim of this research study is to evaluate the influence of SLC6A4 and NPY genes 

on the etiology of depression. The specific task of this study was to evaluate the expression     

at the mRNA level and at the protein level for the SLC6A4 and NPY genes in subjects with 

depressive disorders without somatic diseases, with depressive disorders and associated 

somatic diseases and to compare with healthy subjects. Another aim was to evaluate 

sociodemographic and medical data and biochemical parameters for the analyzed genes           

in healthy subjects, in the group of depressive disorders without somatic diseases and in the 

group of depressive disorders with somatic diseases. 

The selected genes are of interest to researchers because of their possible involvement 

in the pathophysiology of depressive disorders.  

The study included a total of 184 individuals, including 135 those diagnosed with 

depressive disorders under the forms F32, F33, F06.3 according to ICD-10 classification      

and 49 healthy subjects.  Patients with depressive disorders were divided into two groups: 

those with somatic comorbidities and those without such comorbidities. All study participants 

were asked to complete questionnaires containing sociodemographic data. The severity          

of depression was assessed using the Hamilton Rating Scale, performed twice: on the day      

of inclusion in the study and on the day the study is completed. Venous blood was drawn 

twice from the participants, in a total volume of 10 ml, on the day of inclusion in the study 

and after response to treatment. The collected blood was used to study the expression 

assessment at the mRNA level and at the protein level for the genes analyzed. Isolation          

of total RNA and quality analysis of the isolated RNA was performed. Reverse transcription 

RT-PCR and Real-Time PCR were used to assess gene expression at the mRNA level; 

immunoenzymatic assay (ELISA) was used to assess gene expression at the protein level and 

to evaluate protein concentration.  

Statistical analysis was performed to demonstrate the statistical significance                  

of differences between the expression at the mRNA level and at the protein level for selected 

genes in the study groups and in the control group. Statistical and graphical analysis was 
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performed using Statistica 13 program, p<0.05 was taken as the lowest level of statistical 

significance. Non-parametric Mann-Whitney U test was used in this study for comparison     

of study groups, as well as non-parametric Anova (rank) Kruskal Wallis test and Dunn's test 

for comparison within groups. Levenea test was used to assess homogeneity of variance. 

Statistical analysis of unmeasured characteristics was performed using Person's nonparametric 

Chi2 test. Spearman's rank order correlation coefficient was used in this study.  

The study showed that the expression of the analyzed genes at the mRNA level           

and at the protein level for the SLC6A4 and NPY genes is significant in the etiology               

of depressive disorders. 

Based on the analysis of the obtained results, it was concluded that: expression              

of SLC6A4 and NPY genes is important in the pathophysiology of depressive disorders,         

in particular: SLC6A4 gene expression is higher in both groups of depressed subjects 

compared to healthy subjects, and NPY gene expression is lower in both groups of depressed 

subjects compared to healthy subjects; SLC6A4 gene expression at the mRNA level               

in depressed subjects with comorbid somatic disorders is gender-dependent; the severity        

of the depressive episode does not significantly affect the expression of SLC6A4 and NPY 

genes; age, education, number of episodes for SLC6A4 and NPY genes does not statistically 

significantly affect gene expression at both mRNA and protein levels.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 


