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1ÖáËáÐÈėɯƕȭɯ ÜÛÖÙÌÍÌÙÈÛ 

 

1. (ÔÐýɯÐɯ-ÈáÞÐÚÒÖȯɯMateusz Matwiejuk  

 

2. Posiadane dyplomy, stopnie naukowe ɬ z podaniem nazwy, miejsca i 

roku:  

 

2áÒÖėÈɯĭÙÌËÕÐÈȯ 

  

2012 - 2015   (ɯ+.ɯÐÔȭɯ ËÈÔÈɯ,ÐÊÒÐÌÞÐÊáÈɯÞɯ!ÐÈėàÔÚÛÖÒÜ 

 

Studia medyczne: 

 

2015 - 2021   2ÛÜËÐÈɯÕÈɯ6àËáÐÈÓÌɯ+ÌÒÈÙÚÒÐÔɯáɯ.ËËáÐÈėÌÔɯ2ÛÖÔÈÛÖÓÖÎÐÐɯÐɯ

.ËËáÐÈėÌÔɯ-ÈÜÊáÈÕÐÈɯÞɯ)ýáàÒÜɯ ÕÎÐÌÓÚÒÐÔ, 

4ÕÐÞÌÙÚàÛÌÛÜɯ,ÌËàÊáÕÌÎÖɯÞɯ!ÐÈėàÔÚÛÖÒÜ 

 

24.06.2021 4áàÚÒÈÕÐÌɯÛàÛÜėÜɯÓÌÒÈÙáÈɯáɯÞàÕÐÒÐÌÔɯËÖÉÙàÔ 

 

Szkolenie specjalizacyjne: 

 

2023 - nadal Szkolenie specjalizacyjne w ramach rezydentury z 

dermatologii i wenerologii w Klinice Dermatologii i 

6ÌÕÌÙÖÓÖÎÐÐȮɯ4ÕÐÞÌÙÚàÛÌÛÜɯ,ÌËàÊáÕÌÎÖɯÞɯ!ÐÈėàÔÚÛÖÒÜ 

 

 

3. Informacje o dotychczasowym zatrudnieniu w jednostkach 

naukowych/artystycznych  

 

01.10.2021 - 31.12.2021 2ÛÈŊɯ×ÖËà×ÓÖÔÖÞàɯÞɯ2/ɯ9.9ɯ6ÖÑÌÞĞËáÒÐɯ2á×ÐÛÈÓɯ 
9ÌÚ×ÖÓÖÕàɯÐÔȭɯ)ȭɯ¥ÕÐÈËÌÊÒÐÌÎÖ 

 

01.01.2022 - 31.10.2022  2ÛÈŊɯ×ÖËà×ÓÖÔÖÞàɯÞɯ4ÕÐÞÌÙÚàÛÌÊÒÐÔɯ2á×ÐÛÈÓÜɯ

*ÓÐÕÐÊáÕàÔɯÞɯ!ÐÈėàÔÚÛÖÒÜ 

 

2023 - nadal Szkolenie specjalizacyjne w ramach rezydentury z 

dermatologii i wenerologii w Klinice Dermatologii i 
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Wenerologii, Uniwersytetu Medycznego w 

!ÐÈėàÔÚÛÖÒÜ 

 

 

4. Analiza bibliometryczna dorobku  

 

,ĞÑɯÊÈėÒÖÞÐÛàɯËÖÙÖÉÌÒɯÕÈÜÒÖÞàɯstanowi 7 ÈÙÛàÒÜėĞÞɯȹÞÌɯÞÚáàÚÛÒÐÊÏɯÑÌÚÛÌÔɯ

pierwszym autorem).  

Sumaryczny Impact Factor (IF)  - 23,3  MNiSW/KBN = 630,00 pkt. 

 

 

Rodzaj publikacji  Liczba Impact Factor Punktacja MNiSW  

/ÙÈÊÌɯÞėëÊáÖÕÌɯËÖɯ

rozprawy 

doktorskiej  

3 15,3 380 

/ÙÈÊÌȮɯÒÛĞÙÌɯÕÐÌɯ

áÖÚÛÈėàɯÞėëÊáÖÕÌɯËÖɯ

rozprawy 

doktorskiej  

 

4 8,0 250 

Streszczenia 

zjazdowe 

4 - - 

Razem 7 23,3 630 

 

Prace oryginalne  ÞėëÊáÖÕÌɯËÖɯÙÖá×ÙÈÞàɯËÖÒÛÖÙÚÒÐÌÑ 

1.  Mateusz Matwiejuk Ȯɯ'ÈÕÕÈɯ,àĭÓÐÞÐÌÊȮɯ!ÈÙÛėÖÔÐÌÑɯoÜÒÈÚáÜÒȮɯ,ÈÙÛÈɯ+ÌÞÖÊȮɯ

'ÌÕËɯ,ÈÓÓÈȮɯ/ÐÖÛÙɯ,àĭÓÐÞÐÌÊȮɯ)ÈÊÌÒɯ#ÈËÈÕȮɯ ËÙÐÈÕɯ"ÏÈÉÖÞÚÒÐȮɯ(ÞÖÕÈɯ%ÓÐÚÐÈÒȯɯ

The Interplay between Bioactive Sphingolipids in the Psoriatic Skin and the 

Severity of the Disease.  Int. J. Mol. Sci. 2023, 24, 11336. DOI: 

10.3390/ijms241411336 

IF ɬ 5,6 MNiSW - 140 
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2.  Mateusz Matwiejuk Ȯɯ'ÈÕÕÈɯ,àĭÓÐÞÐÌÊȮɯ!ÈÙÛėÖÔÐÌÑɯoÜÒÈÚáÜÒȮɯ,ÈÙÛÈɯ+ÌÞÖÊȮɯ

'ÌÕËɯ,ÈÓÓÈȮɯ/ÐÖÛÙɯ,àĭÓÐÞÐÌÊȮɯ)ÈÊÌÒɯ#ÈËÈÕȮɯ ËÙÐÈÕɯ"ÏÈÉÖÞÚÒÐȮɯ(ÞÖÕÈɯ%ÓÐÚÐÈÒȯ 

Crosstalk between Serum and Skin Sphingolipids in Psoriasis. Int. J. Mol. Sci. 

2023, 24, 14872. DOI: 10.3390/ijms241914872 

IF ɬ 5,6 MNiSW - 140 

 

/ÙÈÊÈɯ×ÙáÌÎÓëËÖÞÈ ÞėëÊáÖÕÈɯËÖɯÙÖá×ÙÈÞàɯËÖÒÛÖÙÚÒÐÌÑ 

 

1. Mateusz Matwiejuk Ȯɯ'ÈÕÕÈɯ,àĭÓÐÞÐÌÊȮɯ ËÙÐÈÕɯ"ÏÈÉÖÞÚÒÐȮɯ(ÞÖÕÈɯ%ÓÐÚÐÈÒȭɯ 

The Role of Sphingolipids in the Pathogenesis of Psoriasis. Metabolites 2022, 12, 

1171. DOI: 10.3390/metabo12121171 

IF ɬ 4,1 MNiSW - 100 

 

/ÖáÖÚÛÈėÌɯ×ÜÉÓÐÒÈÊÑÌ 

 

1. Matwiejuk M Ȯɯ,àĭÓÐÞÐÌÊɯ'Ȯɯ"ÏÈÉÖÞÚÒÐɯ Ȯɯ%ÓÐÚÐÈÒɯ(ȭɯ Õɯ.ÝÌÙÝÐÌÞɯÖÍɯ

Growth Factors as the Potential Link between Psoriasis and Metabolic 

Syndrome. J Clin Med. 2023 Dec 24;13(1):109. DOI : 10.3390/jcm13010109.  

IF ɬ 3,9 MNiSW ɬ 140 

2. Matwiejuk M , Mysliwiec  H, Jakubowicz-Zalewska O, Chabowski A, Flisiak 

I. Effects of Hypolipidemic Drugs on Psoriasis. Metabolites. 2023 Mar 

29;13(4):493. DOI : 10.3390/metabo13040493.  

IF ɬ 4,1 MNiSW ɬ 100 

3. Matwiejuk M Ȯɯ,àĭÓÐÞÐÌÊɯ'Ȯɯ%ÓÐÚÐÈÒɯ(ȭɯZastosowanie izokonazolu oraz 

izokonÈáÖÓÜɯ Þɯ ×ÖėëÊáÌÕÐÜɯ áɯ ÔÐÌÑÚÊÖÞàÔɯ ÎÓÐÒÖÒÖÙÛàÒÖÚÛÌÙÖÐËÌÔɯ Þɯ

ÊÏÖÙÖÉÈÊÏɯÚÒĞÙàȭɯ¥ÞÐÈÛɯ,ÌËàÊàÕàɯÐɯ%ÈÙÔÈÊÑÐȭɯ2024, 4, s. 80-84.  

4. Matwiejuk M Ȯɯ,àĭÓÐÞÐÌÊɯ'Ȯɯ%ÓÐÚÐÈÒɯ(ȭɯ2ÜÊÏÖĭîɯÐɯĭÞÐëËɯÚÒĞÙàɯÜɯ×ÈÊÑÌÕÛĞÞɯÞɯ

×ÖËÌÚáėàÔɯÞÐÌÒÜȭɯ"ÏÖÙÖÉàɯÞÐÌÒÜɯ×ÖËÌÚáėÌÎÖȭɯ2023: 31, 12, s. 12, 15-24.  

 

5. 4ËáÐÈėɯÞɯÒÖÕÍÌÙÌÕÊÑÈÊÏȯ 

 

A. KonferencÑÌɯÔÐýËáàÕÈÙÖËÖÞÌɯɬ e-poster  

The disturbances in bioactive lipids profi le in the skin and serum of psoriatic 

patients. Matwiejuk, M. Ȱɯ,àĭÓÐÞÐÌÊȮɯ'ȭȰɯoÜÒÈÚáÜÒȮɯ!ȭȰɯ+ÌÞÖÊȮɯ,ȭȰɯ,ÈÓÓÈȮɯ'ȭȰɯ

,àĭÓÐÞÐÌÊȮɯ/ȭȰɯ#ÈËÈÕȮɯ)ȭȰɯ"ÏÈÉÖÞÚÒÐȮɯ ȭȰɯ%ÓÐÚÐÈÒȮɯ(ȭ  32nd European Academy of 

Dermatology and Venereology Congress. Berlin, 11-14 October 2023. 

B. Konferencje krajowe ɬ aktywne uczestnictwo  

 

http://212.33.76.61/cgi-bin/expertus3.cgi
http://212.33.76.61/cgi-bin/expertus3.cgi
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a. .ÊÌÕÈɯÚÛýŊÌÕÐÈɯÊÌÙÈÔÐËĞÞ ÖÙÈáɯÚÍÐÕÎÖÓÐ×ÐËĞÞɯÞɯáÔÐÈÕÈÊÏɯÚÒĞÙÕàÊÏɯ

×ÈÊÑÌÕÛĞÞɯáɯėÜÚáÊáàÊëȭɯMatwiejuk, M. Ȱɯ,àĭÓÐÞÐÌÊȮɯ'ȭȰɯoÜÒÈÚáÜÒȮɯ!ȭȰɯ

+ÌÞÖÊȮɯ,ȭȰɯ,ÈÓÓÈȮɯ'ȭȰɯ,àĭÓÐÞÐÌÊȮɯ/ȭȰɯ#ÈËÈÕȮɯ)ȭȰɯ"ÏÈÉÖÞÚÒÐȮɯ ȭȰɯ%ÓÐÚÐÈÒȮɯ

I. 32. Zjazd Polskiego Towarzystwa Dermatologicznego/100-lecie 

Polskiego Towarzystwa Dermatologicznego, Lublin, 31 maja -3 

czerwca 2023.  

 

b. 6×ėàÞɯ ÓÌÊáÌÕÐÈɯ ×ÙáÌÊÐÞÊÜÒÙáàÊÖÞÌÎÖɯ ÕÈɯ ×ÙáÌÉÐÌÎɯ ėÜÚáÊáàÊàȭɯ

Matwiejuk, M ȭȰɯ ,àĭÓÐÞÐÌÊȮɯ 'ȭȰɯ %ÓÐÚÐÈÒȮɯ (ȭȰɯ (7ɯ ,ÐýËáàÕÈÙÖËÖÞÈɯ

*ÖÕÍÌÙÌÕÊÑÈɯ-ÈÜÒÖÞÈɯɆ(ÕÛÌÙËàÚÊà×ÓÐÕÈÙÕÌɯÈÚ×ÌÒÛàɯÊÏÖÙĞÉɯÚÒĞÙàɯÐɯ

ÉėÖÕàɯĭÓÜáÖÞych", 11-12 marca 2023. 

 

c. 6×ėàÞɯÓÌÒĞÞɯÏÐ×ÖÓÐ×ÌÔÐáÜÑëÊàÊÏɯÕÈɯ×ÙáÌÉÐÌÎɯėÜÚáÊáàÊàɯ- ×ÙáÌÎÓëËɯ

×ÐĭÔÐÌÕÕÐÊÛÞÈȭɯMatwiejuk, M. Ȱɯ,àĭÓÐÞÐÌÊȮɯ'ȭȰɯ%ÓÐÚÐÈÒȮɯ(ȭȰɯ9ÑÈáËɯ2ÌÒÊÑÐɯ

%ÖÙÜÔɯ,ėÖËàÊÏɯ/ÖÓÚÒÐÌÎÖɯ3ÖÞÈÙáàÚÛÞÈɯ#ÌÙÔÈÛÖÓÖÎÐÊáÕÌÎÖȭɯoĞËňȮɯ

20-Ɩƕɯ×ÈňËáÐÌÙÕÐÒÈɯƖƔƖƖȭ 

 

6. "áėÖÕÒÖÚÛÞÖɯÞɯÛÖÞÈÙáàÚÛÞÈÊÏɯÕÈÜÒÖÞàÊÏ 

 

)ÌÚÛÌÔɯÊáėÖÕÒÐÌÔɯ/ÖÓÚÒÐÌÎÖɯ3ÖÞÈÙáàÚÛÞÈɯ#ÌÙÔÈÛÖÓÖÎÐÊáÕÌÎÖȮɯEuropean 

Academy of Dermatology and Venereology, European Society for Pediatric 

Dermatology, European Association of Dermato -Oncology, International 

Dermoscopy Society, International Union Against Sexually Transmitted 

Infections. 

 

7. #áÐÈėÈÓÕÖĭîɯËàËÈÒÛàÊáÕÈ 

 

Od 2021-do chwili obecnej ÑÌÚÛÌÔɯ ËÖÒÛÖÙÈÕÛÌÔɯ 2áÒÖėàɯ #ÖÒÛÖÙÚÒÐÌÑȮɯ

4ÕÐÞÌÙÚàÛÌÛÜɯ ,ÌËàÊáÕÌÎÖɯ Þɯ !ÐÈėàÔÚÛÖÒÜȭɯ /ÙÖÞÈËáýɯ îÞÐÊáÌÕÐÈɯ ÖÙÈáɯ

seminaria ze studentami polsko - ÐɯÈÕÎÓÖÑýáàÊáÕàÔÐɯÕÈɯ6àËáÐÈÓÌɯ+ÌÒÈÙÚÒÐÔ z 

.ËËáÐÈėÌÔɯ 2ÛÖÔÈÛÖÓÖÎÐÐɯ Ðɯ .ËËáÐÈėÌÔɯ -ÈÜÊáÈÕÐÈɯ Þɯ )ýáàÒÜɯ  ÕÎÐÌÓÚÒÐÔȮɯ

4ÕÐÞÌÙÚàÛÌÛÜɯ,ÌËàÊáÕÌÎÖɯÞɯ!ÐÈėàÔÚÛÖÒÜ. 

 

6ɯÊáÌÙÞÊÜɯƖƔƖƘɯÙÖÒÜɯÖËÉàėÌÔɯƖ-ÛàÎÖËÕÐÖÞàɯÚÛÈŊɯÞɯ*ÓÐÕÐÊÌɯ#ÌÙÔÈÛÖÓÖÎÐÐɯ

i Alergologii w Uniwersyteci e Medycznym w Bonn.  
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1ÖáËáÐÈėɯ Ɩȭɯ 6àÒÈáɯ ÚÛÖÚÖÞÈÕàÊÏɯ ÚÒÙĞÛĞÞɯ Ðɯ ÖáÕÈÊáÌĘ ÚÛÖÚÖÞÈÕàÊÏɯ Þɯ ÛÌÒĭÊÐÌɯ

rozprawy doktorskiej  

ALT ɬ ang. Alanine transaminase ɬ aminotransferaza alaninowa 

ANOVA ɬ ang. ɬ Analysis of Variance - analiza wariancji  

BMI ɬ ang. Body mass index ɬ ÞÚÒÈňÕÐÒɯÔÈÚàɯÊÐÈėÈ 

CAD ɬ ang. Coronary Artery Diseases ɬ choroba niedokrwienna serca 

CER ɬ ang. Ceramide ɬ ceramid  

CERs ɬ ang. Ceramides - ceramidy  

CERT1 ɬ ang. Cardiac event risk test 1 ɬ ÞÚÒÈňÕÐÒɯÙàáàÒÈɯÚÌÙÊÖÞÌÎÖɯƕɯ 

CRP ɬ ang.  C-reactive protein ɬ ÉÐÈėÒÖɯ"-reaktywne  

ELOVL ɬ ang. Elongases of very long chain fatty acids - elongazy bardzo 

ËėÜÎÖėÈĘÊÜÊÏÖÞàÊÏɯÒÞÈÚĞÞɯÛėÜÚáÊáÖÞàÊÏ 

ELOVL4 ɬ ang. Elongases of very long chain fatty acids protein 4 ɬ elongaza 4 bardzo 

ËėÜÎÖėÈĘÊÜÊÏÖÞàÊÏɯÒÞÈÚĞÞɯÛėÜÚáÊáÖÞàÊÏɯ$+.5+Ƙ 

FA ɬ ang. Fatty acids ɬ ÒÞÈÚàɯÛėÜÚáÊáÖÞÌɯ 

HDL ɬ ang. High-density lipoprotein ɬ lipoproteina  ÖɯÞàÚÖÒÐÌÑɯÎýÚÛÖĭÊÐ 

HOMA -IR ɬ ang. Homeostatic Model Assessment for Insulin Resistance ɬ ÞÚÒÈňÕÐÒɯoceny 

homeostazy ÐÕÚÜÓÐÕÖÖ×ÖÙÕÖĭÊÐ 

HPLC ɬ ang. High performance liquid chromatography ɬ chromatografia cieczowa 

ÞàÚÖÒÐÌÑɯÞàËÈÑÕÖĭÊÐ 

IFN-ϖ ɬ ang. Interferon gamma ɬ interferon gamma  

KCs - ang. Keratinocytes - keratynocyty  

LDL ɬ ang. Low-density lipoprotein ɬ ÓÐ×Ö×ÙÖÛÌÐÕÈɯÖɯÕÐÚÒÐÌÑɯÎýÚÛÖĭÊÐ 

MI ɬ ang. Myocardial infarction ɬ áÈÞÈėɯÔÐýĭÕÐÈɯÚÌÙÊÖÞÌÎÖɯ 

NAFLD ɬ ang. Non-alcoholic fatty liver disease - nÐÌÈÓÒÖÏÖÓÖÞÈɯÚÛėÜÚáÊáÌÕÐÖÞÈɯÊÏÖÙÖÉÈɯ

ÞëÛÙÖÉà 

NP ɬ ang. Normal fatty acid and phytosphingosine basis ɬ bÈáÈɯÒÞÈÚĞÞɯÛėÜÚáÊáÖÞàÊÏɯÐɯ

fitosfingozyny  

NS ɬ ang. N-acylated sphingolipid ɬ N-acylowany sfingolipid   
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PASI ɬ ang. Psoriasis Area and Severity Index - ÞÚÒÈňÕÐÒɯÖÉÚáÈÙÜɯÐɯÕÈÚÐÓÌÕÐÈɯėÜÚáÊáàÊà 

SC ɬ ang. Stratum corneum ɬ ÞÈÙÚÛÞÈɯÙÖÎÖÞÈɯÕÈÚÒĞÙÒÈ 

SFA ɬ ang. Sphinganine - sfinganina  

SFA1P ɬ ang. Sphinganine-1-phosphate - sfinganino-1-fosforan 

SFO ɬ ang. Sphingosine - sfingozyna  

S1P ɬ ang. Sphingosine-1-phosphate ɬ sfingozyno -1-fosforan 

TG ɬ ang. Triglycerides - triglicerydy  

TEWL ɬ ang. Transepidermal Water Loss ɬ ×ÙáÌáÕÈÚÒĞÙÒÖÞÈɯutrata wody  

T2DM ɬ ang. Type 2 Diabetes Mellitus ɬ cukrzyca typu II  

VLDL ɬ ang. Very low-density lipoprotein - ÓÐ×Ö×ÙÖÛÌÐÕàɯÖɯÉÈÙËáÖɯÕÐÚÒÐÌÑɯÎýÚÛÖĭÊÐ 
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1ÖáËáÐÈėɯƗȭɯ6ÚÛý× 

 

ƗȭƕɯoÜÚáÊáàÊÈɯ 

 

oÜÚáÊáàÊÈɯÑÌÚÛɯ×ÙáÌÞÓÌÒėëɯÊÏÖÙÖÉëɯáÈ×ÈÓÕëɯÖɯ×ÖËėÖŊÜɯÐÔÔÜÕÖÓÖÎÐÊáÕàÔȮɯÒÛĞÙÈɯ

ÑÌÚÛɯÚáÌÙÖÒÖɯÙÖá×ÖÞÚáÌÊÏÕÐÖÕÈɯÕÈɯÊÈėàÔɯĭÞÐÌÊÐÌɯȻƕȼȭɯ"ÏÖÙÖÉÈɯÛÈɯÞàÚÛý×ÜÑÌɯÊáýĭÊÐÌÑɯÜɯ

ËÖÙÖÚėàÊÏɯÕÐŊɯÜɯËáÐÌÊÐȮɯÈɯÊáýÚÛÖĭîɯÑÌÑɯÞàÚÛý×ÖÞÈÕÐÈɯÞɯÛÌÑɯ×ÐÌÙÞÚáÌÑɯÎÙÜ×ÐÌɯÞàÕÖÚÐɯ

0,27% do 11,4% ȻƖȼȭɯoÜÚáÊáàÊa ÔÖŊÌɯÔÐÌîɯÙĞŊÕÌɯÖËÔÐÈÕàɯÒÓÐÕÐÊáÕÌȯɯ×ÓÈÊÒÖÞÈÛÈȮɯ

ÒÙÖ×ÌÓÒÖÞÈÛÈȮɯ ÒÙÖÚÛÒÖÞÈȮɯ ÖËÞÙĞÊÖÕÈɯ Êáàɯerytrodermiczn a [3]. W typowych 

ėÜÚáÊáàÊÖÞàÊÏɯ áÔÐÈÕÈÊÏɯ ÚÒĞÙÕàÊÏɯ ÔÖŊÕÈɯ áÈÖÉÚÌÙÞÖÞÈîɯ ÕÐÌ×ÙÈÞÐËėÖÞÌɯ

ÙĞŊÕÐÊÖÞÈÕÐÌɯÒÌÙÈÛàÕÖÊàÛĞÞɯÕÈÚÒĞÙÒÈɯȹ×ÈÙÈÒÌÙÈÛÖáÈɯÐɯÈÒÈÕÛÖáÈȺɯÖÙÈáɯ×ÙáÌÕÐÒÈÕÐÌɯ

ÒÖÔĞÙÌÒɯ ÖË×ÖÙÕÖĭÊÐÖÞàÊÏɯ ËÖɯ ÎėýÉÚáàÊÏɯ ÞÈÙÚÛÞɯ ÚÒĞÙàɯ ȻƘȼȭɯW zmianach 

ėÜÚáÊáàÊÖÞàÊÏɯstwierdzono  zmniÌÑÚáÖÕëɯÈ×Ö×ÛÖáýɯÒÌÙÈÛàÕÖÊàÛĞÞ [5]. Dodatkowo , 

ÒÌÙÈÛàÕÖÊàÛàɯ×ÖÊÏÖËáëÊÌɯáɯÉÓÈÚáÌÒɯėÜÚáÊáàÊÖÞàÊÏɯÉàėàɯbardziej ÖË×ÖÙÕÌɯÕÈɯÈ×Ö×ÛÖáýɯ

Þɯ×ÖÙĞÞÕÈÕÐÜɯáɯÒÌÙÈÛàÕÖÊàÛÈÔÐɯÞɯáËÙÖÞÌÑɯÚÒĞÙáÌɯȻƚȼȭɯoÜÚáÊáàÊÈɯÔÖŊÌɯËÖÛàÊáàîɯÕÐÌɯ

ÛàÓÒÖɯÚÒĞÙàȮɯÈÓÌɯÛÈÒŊÌɯÚÛÈÞĞÞɯÖÙÈáɯɯÔÖŊÌɯÞÚ×ĞėÞàÚÛý×ÖÞÈîɯáɯÙĞŊÕàÔÐɯÚÊÏÖÙáÌÕÐÈÔÐɯ

ÖÎĞÓÕÖÜÚÛÙÖÑÖÞàÔÐɯȻƛȼȭɯZÌɯÞáÎÓýËÜɯÕÈɯ×ÙÖáÈ×ÈÓÕëɯÌÛÐÖÓÖÎÐýɯėÜÚáÊáàÊàȮɯÔÖŊÌɯÖÕÈɯ

ÞÚ×ĞėÐÚÛÕÐÌîɯ áɯ ÙĞŊÕàÔÐɯ ÚÒėÈËÖÞàÔÐɯ áÌÚ×ÖėÜɯ ÔÌÛÈÉÖÓÐÊáÕÌÎÖȮɯ ÕÈɯ ×ÙáàÒėÈËɯ

ÏÐ×ÌÙÓÐ×ÐËÌÔÐëȮɯÕÈËÊÐĭÕÐÌÕÐÌÔɯÛýÛÕÐÊáàÔȮɯÖÛàėÖĭÊÐëɯÐɯÐÕÚÜÓÐÕÖÖ×ÖÙÕÖĭÊÐëȭɯ9ɯczasem 

ÚÛÈÕàɯ ÛÌɯ ÔÖÎëɯ ×ÙÖÞÈËáÐîɯ ËÖɯ ÙÖáÞÖÑÜɯ ÊÜÒÙáàÊàɯ Ûà×Üɯ Ɩ (T2DM), choroby 

ÔÐÈŊËŊàÊÖÞÌÑȮɯÊÏÖÙÖÉàɯÞÐÌĘÊÖÞÌÑɯÓÜÉɯÕÈÞÌÛɯáÈÞÈėÜɯÔÐýĭÕÐÈɯÚÌÙÊÖÞÌÎÖ (MI)  [8].  
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Ɨȭƕȭƕɯ9ÈÉÜÙáÌÕÐÈɯÔÌÛÈÉÖÓÐáÔÜɯÓÐ×ÐËĞÞɯÞɯėÜÚáÊáàÊà  

 

4ɯ×ÈÊÑÌÕÛĞÞɯáɯėÜÚáÊáàÊëɯÊáýÚÛÖɯËÐÈÎÕÖáÜÑÌɯÚÐýɯÕÐÌ×ÙÈÞÐËėÖÞÌɯ×ÖáÐÖÔàɯÓÐ×ÐËĞÞ 

we krwi.  +ÐÊáÕÌɯËÖÕÐÌÚÐÌÕÐÈɯÞÚÒÈáÜÑëɯÕÈɯ×ÖËÞàŊÚáÖÕÌɯÚÛýŊÌÕÐÌɯtrigliceryd ĞÞɯȹ3&Ⱥ, 

ÊÏÖÓÌÚÛÌÙÖÓÜɯÊÈėÒÖÞÐÛÌÎÖȮɯÓÐ×Ö×ÙÖÛÌÐÕɯÖɯÉÈÙËáÖɯÕÐÚÒÐÌÑɯÎýÚÛÖĭÊÐɯȹ5+#+ȺɯÐɯÓÐ×Ö×ÙÖÛÌÐÕɯÖɯ

ÕÐÚÒÐÌÑɯÎýÚÛÖĭÊÐɯȹ+#+) w surowicy ×ÈÊÑÌÕÛĞÞɯáɯėÜÚáÊáàÊëɯÞɯ×ÖÙĞÞÕÈÕÐÜɯáɯÖÚÖÉÈÔÐɯ

áËÙÖÞàÔÐȭɯ-ÈÛÖÔÐÈÚÛɯÚÛýŊÌÕÐÌɯÓÐ×Ö×ÙÖÛÌÐÕɯÖɯÞàÚÖÒÐÌÑɯÎýÚÛÖĭÊÐɯȹ'#+ȺɯÉàėÖɯáÕÈÊáÕÐÌɯ

ÖÉÕÐŊÖÕÌɯw tej grupie chorych   [9]. 

 

ƗȭƕȭƖɯ1ÖÓÈɯÚÍÐÕÎÖÓÐ×ÐËĞÞɯÞɯėÜÚáÊáàÊàɯÐɯchorobach ÞÚ×ĞėÐÚÛÕÐÌÑëÊàÊÏ 

 

Pomimo licznàÊÏɯÉÈËÈĘɯ×ÙáÌ×ÙÖÞÈËáÖÕàÊÏɯÞɯÖÚÛÈÛÕÐÊÏɯÓÈÛÈÊÏɯÐɯáÕÈÊáÕÌÎÖɯ

ÙÖáÞÖÑÜɯÞÐÌËáàɯÕÈɯÛÌÔÈÛɯ×ÈÛÖÎÌÕÌáàɯėÜÚáÊáàÊà, do chwili obecnej mechanizmy 

ÔÖÓÌÒÜÓÈÙÕÌɯÞ×ėàÞÈÑëÊÌɯÕÈɯÞàÚÛý×ÖÞÈÕÐÌɯÊÏÖÙĞÉɯÞÚ×ĞėÐÚÛÕÐÌÑëÊàÊÏɯÕÐÌɯÚëɯÞɯ×ÌėÕÐɯ

ÞàÑÈĭÕÐÖÕÌȭɯ2ÍÐÕÎÖÓÐ×ÐËàɯÚëɯÑÌËÕëɯáɯÎėĞÞÕàÊÏ ÎÙÜ×ɯÓÐ×ÐËĞÞ ×ÖÊÏÖËáëÊàÊÏɯáɯÒÖÔĞÙÌÒ 

eukariotycznych [10]. Lipidy te áÈÞÐÌÙÈÑëɯ ÙËáÌĘɯ ÚÍÐÕÎÖÐËÖÞàȭɯ 1ËáÌĘɯ ÛÌÕɯ ÑÌÚÛɯ

áÉÜËÖÞÈÕàɯáɯÊáëÚÛÌÊáÒÐɯÚÍÐÕÎÖáàÕàȮɯÒÛĞÙÈɯ×ÖÞÚÛÈÑÌɯáɯ×ÖėëÊáÌÕÐÈɯÒÞÈÚÜɯÛėÜÚáÊáÖÞÌÎÖɯ

ȹÊáýÚÛÖɯkwasu palmitynowego ȺɯáɯÈÔÐÕÖÒÞÈÚÌÔȮɯáÈáÞàÊáÈÑɯÚÌÙàÕëɯȻƕƕȼȭɯ2ÍÐÕÎÖÓÐ×ÐËàɯ

ÚëɯÞÈŊÕàÔÐɯÚÒėÈËÕÐÒÈÔÐɯÉėÖÕɯÒÖÔĞÙÒÖÞàÊÏɯÐɯÉÐÖÙëɯÜËáÐÈėɯÞɯÓÐÊáÕàÊÏɯ×ÙÖÊÌÚÈÊÏɯ

kÖÔĞÙÒÖÞàÊÏ, ÕÈɯ×ÙáàÒėÈËɯÞÌɯÞáÙÖĭÊÐÌɯÒÖÔĞÙÒÐɯÊáàɯ×ÙÖÊÌÚÐÌɯjej programowanej 

ĭÔÐÌÙÊÐɯȻƕƖȼȭ #ÖËÈÛÒÖÞÖɯ×ÌėÕÐëɯÙĞŊÕÖÙÖËÕÌɯÍÜÕÒÊÑÌɯ×ÙáÌÒÈňÕÐÒÖÞÌȮɯÚëɯÔÌËÐÈÛÖÙÈÔÐɯ

ÚÛÈÕÜɯáÈ×ÈÓÕÌÎÖȮɯÉÐÖÙëɯÜËáÐÈėɯÈÕÎÐÖÎÌÕÌáÐÌȮɯÖË×ÖÞÐÌËáÐɯÕÈɯÚÛÙÌÚɯÖÒÚàËÈÊàÑÕàȭɯ#Öɯ

ÙÖËáÐÕàɯÚÍÐÕÎÖÓÐ×ÐËĞÞ ÕÈÓÌŊëɯÔȭÐÕȭȯɯÊÌÙÈÔÐËàɯȹ"$1s), sfingozyno-1-fosforan (S1P), 

sfingozyna (SFO), ceramido-1-fosforan, sfingomielina, galaktozyloceramid, 

glukozyloceramid i laktozyloceramid [10]. -ÈÑÉÈÙËáÐÌÑɯÈÒÛàÞÕàÔÐɯÚÍÐÕÎÖÓÐ×ÐËÈÔÐɯÚëɯ

S1P i CERs, ÒÛĞÙàÔɯ ÛÖɯ ×Ùáà×ÐÚÜÑÌɯ ÚÐý ÙĞŊÕÖÙÖËÕÌɯ ÙÖÓÌɯ ÉÐÖÓÖÎÐÊáÕÌ. CERs Úëɯw 

ÞÐýÒÚáàÔɯÚÛÖ×ÕÐÜɯáÈÈÕÎÈŊÖÞÈÕÌɯÖËɯ2ƕ/ɯw procesy takie jak: stan zapalny, reakcja na 
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stresȮɯáÈÛÙáàÔÈÕÐÌɯÊàÒÓÜɯÒÖÔĞÙÒÖÞÌÎÖȮɯÈ×Ö×ÛÖáa i proces martwicy  ÒÖÔĞÙÌÒ. S1P jest 

ÊáëÚÛÌÊáÒëɯÚàÎÕÈÓÐáÈÊàÑÕëȮɯÒÛĞÙÈɯÖËÎÙàÞÈɯÙÖÓýɯÞÌɯÞáÙÖĭÊÐÌȮɯ×ÙÖÓÐÍÌÙÈÊÑÐȮɯÙĞŊÕÐÊÖÞÈÕÐÜɯ

ÐɯÔÐÎÙÈÊÑÐɯÒÖÔĞÙÌÒȭ 2ƕ/ɯÞÐëŊëÊɯÚÐýɯáɯÙÌÊÌ×ÛÖÙÈÔÐɯÕÈɯ×ÖÞÐÌÙáÊÏÕÐɯÒÖÔĞÙÌÒɯÐÕÐÊÑÜÑÌɯ

proces angiogenezy [13]. WykazanoȮɯ ÐŊɯ ×ÖáÐÖÔɯ 2ƕ/ɯ Þɯ ÚÜÙÖÞÐÊàɯjest ujemnie 

skorelowany z rozwojem  ÔÐÈŊËŊàÊà ȻƕƔȼȭɯ6ɯÖÉÙýÉÐÌɯÚÒĞÙàȮɯ2ƕ/ɯÏÈÔÜÑÌɯ×ÙÖÓÐÍÌÙÈÊÑýɯ

ÒÌÙÈÛàÕÖÊàÛĞÞȮɯÕÈÛÖÔÐÈÚÛɯÐÕËÜÒÜÑÌɯÐÊÏɯÔÐÎÙÈÊÑýɯÖÙÈáɯÙĞŊÕÐÊÖÞÈÕÐÌɯȻƕƘȼȭɯ#ÖËÈÛÒÖÞÖȮɯ

ÖÉÚÌÙÞÖÞÈÕÖɯ ×ÖËÞàŊÚáÖÕÌɯ ÚÛýŊÌÕÐÌɯpoziom u ÑÌËÕÌÎÖɯ áɯ ×ÙÌÒÜÙÚÖÙĞÞɯ 2ƕ/ɯw 

ėÜÚáÊáàÊÖÞo zmienionej ÚÒĞÙáÌɯ[15]. 6àŊÚáàɯ×ÖáÐÖÔɯ2ƕ/ɯÚÛÞÐÌÙËáÖÕÖɯÜɯ×ÈÊÑÌÕÛĞÞɯáɯ

ėÜÚáÊáàÊëɯÖɯ×ÙÈÞÐËėÖÞÌÑɯÔÈÚÐÌɯÊÐÈėÈɯÞɯ×ÖÙĞÞÕÈÕÐÜɯáɯÖÛàėàÔÐɯ×ÈÊÑÌÕÛÈÔÐɯáɯėÜÚáÊáàÊë. 

)ÌËÕÖÊáÌĭÕÐÌȮɯÉÈËÈÕÐÈɯÞÚÒÈáÜÑëȮɯŊÌɯ ÞàŊÚáàɯÞàÊÏÞàÛɯÒÖÔĞÙÒÖÞàɯ2ƕ/ɯÜɯÖÛàėàÊÏɯ

×ÈÊÑÌÕÛĞÞ,  ÔÖŊÌɯ×ÙÖÞÈËáÐîɯËÖɯáÔÕÐÌÑÚáÖÕÌÑɯÞÙÈŊÓÐÞÖĭÊÐɯtkanek ÕÈɯÐÕÚÜÓÐÕýɯȻ16]. 

Dodatkowo , poziom 2ƕ/ɯÞɯÖÚÖÊáÜɯÑÌÚÛɯÕÐÌÚÛÈÉÐÓÕàɯÞɯ×Ùáà×ÈËÒÜɯÐÕÚÜÓÐÕÖÖ×ÖÙÕÖĭÊÐȭɯ

Wysoki poziom glukozy áÞÐýÒÚáÈɯ ÈÒÛàÞÕÖĭîɯkinazy sfingozyn y Þɯ ÒÖÔĞÙÒÈÊÏɯ

ĭÙĞËÉėÖÕÒÈɯÕÈÊáàÕÐÖÞÌÎÖɯin vitroȮɯÊÖɯ×Ùáàĭ×ÐÌÚáÈɯÚàÕÛÌáýɯ2ƕ/ȮɯÒÛĞÙàɯÙĞÞÕÐÌŊɯáÞÙÖÛÕÐÌɯ

aktyw uje ÒÖÔĞÙki  ĭÙĞËÉėÖÕÒÈɯÕÈÊáàÕÐÖÞÌÎÖȭɯ6àŊÌÑɯwymienione sfingolipidy  (w 

ÚáÊáÌÎĞÓÕÖĭÊÐȯɯC24:0, C16:0, S1P) ÍÜÕÒÊÑÖÕÜÑëɯÑÈÒÖɯmodulatory  ÐÕÚÜÓÐÕÖÖ×ÖÙÕÖĭÊÐɯÖÙÈáɯ

ÈÛÌÙÖÎÌÕÌáàɯáÞÐëáÈÕÌÑɯáɯ×ÙáÌÞÓÌÒėàÔɯÚÛÈÕÌÔɯáÈ×ÈÓÕàÔɯÞàÚÛý×ÜÑëÊàÔ w  ÖÛàėÖĭÊÐɯ

[17]. .ÚÛÈÛÕÐÌɯÉÈËÈÕÐÈɯÞÚÒÈáÜÑëȮɯŊÌɯÙÌÊÌ×ÛÖÙàɯÕÈɯÒÛĞÙÌɯÖËËáÐÈėÜÑÌɯ2ƕ/ȮɯÕ×ȭɯÙÌÊÌ×ÛÖÙɯ

sfingozyn o-1-fosforanu 1,  receptor sfingozyno-1-fosforanu 2  i transporter a 

ÚÍÐÕÎÖÓÐ×ÐËĞÞɯƖɯɯÞàÚÛý×ÜÑëɯÙĞÞÕÐÌŊɯÞɯÖÉÙýÉÐÌɯÔÐýĭÕÐÈɯÚÌÙÊÖÞÌÎÖɯÐɯÚëɯÐÚÛÖÛÕÌɯËÓÈɯ

ÙÖáÞÖÑÜɯÌÔÉÙÐÖÕÈÓÕÌÎÖɯÒÈÙËÐÖÔÐÖÊàÛĞÞɯȻ18]. 
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Zmniejszony poziom CERs ÞɯÚÜÙÖÞÐÊàɯáÖÚÛÈėɯ×ÖÞÐëáÈÕàɯáɯáÈÉÜÙáÌÕÐÈmi 

funkcjonowania bariery  ÕÈÚÒĞÙÒÖÞÌÑ, ÚÜÊÏÖĭÊÐëȮɯoraz chorobami takimi jak atopowe 

áÈ×ÈÓÌÕÐÌɯÚÒĞÙàɯÐɯėÜÚáÊáàÊÈɯȻƕƝȼȭɯ"áýĭîɯÉÈËÈĘɯÞÚÒÈáÜÑÌɯÕÈɯ×ÖËÞàŊÚáÖÕÌɯ×ÖáÐÖÔàɯ

CERs ÞɯÖÚÖÊáÜɯȹ"ƕƚȯƔȮɯ"ƕƜȯƔȮɯ"ƖƔȯƔȮɯ"ƖƖȯƔɯÐɯ"ƖƘȯƕȺɯÜɯ×ÈÊÑÌÕÛĞÞɯÊÏÖÙÜÑëÊàÊÏɯÕÈɯ

ėÜÚáÊáàÊýȭɯZ kolei oÉÕÐŊÖÕàɯ×ÖáÐÖÔɯCER C12: oraz C12:0-sfingomieliny w osoczu 

ÖËÕÖÛÖÞÈÕÖɯ Üɯ ×ÈÊÑÌÕÛĞÞɯ áɯ ÊÐýŊÒëɯ ėÜÚáÊáàÊëɯ Þɯ ×ÖÙĞÞÕÈÕÐÜɯ áÌɯ áËÙÖÞëɯÎÙÜ×ëɯ

ÒÖÕÛÙÖÓÕëȭɯ -ÐÌɯ áÈÖÉÚÌÙÞÖÞÈÕÖɯ ÙĞŊÕÐÊɯ Þɯ ×ÖáÐÖÔÈÊÏɯ ÏÌÒÚÖáàÓÖÊÌÙÈÔÐËÜɯ ÓÜÉɯ

laktozyloceramidu  w osoczu ÖÚĞÉɯÊÏÖÙàÊÏɯÕÈɯėÜÚáÊáàÊýɯÞɯ×ÖÙĞÞÕÈÕÐÜɯËÖɯÖÚĞÉɯ

zdrowych. /ÖáÐÖÔɯÚÍÐÕÎÖÔÐÌÓÐÕàɯÉàėɯÖÉÕÐŊÖÕàɯÞɯÚÒĞÙáÌɯėÜÚáÊáàÊÖÞÌÑɯÞɯÚ×ÖÚĞÉɯ

áÈÓÌŊÕàɯÖËɯËėÜÎÖĭÊÐɯėÈĘÊÜÊÏÈɯÒÞÈÚĞÞɯÛėÜÚáÊáÖÞàÊÏȮɯáÌɯÞáÙÖÚÛÌÔɯC16:0, C24:1 i 

"ƖƘȯƔȭɯ/ÖáÐÖÔàɯÚÍÐÕÎÖÔÐÌÓÐÕàɯ"ƕƖȯƔɯÉàėàɯÕÐŊÚáÌɯÞɯÚÒĞÙáÌɯÉÌáɯáÔÐÈÕɯÊÏÖÙÖÉÖÞàÊÏɯÞɯ

×ÖÙĞÞÕÈÕÐÜɯáÌɯáÔÐÈÕÈÔÐɯÊÏÖÙÖÉÖÞàÔÐ ÐɯÚÒĞÙë áËÙÖÞë [12]. 6ɯėÜÚáÊáàÊàȮɯÞàÒÈáÈÕÖɯ

Ú×ÈËÌÒɯÌÒÚ×ÙÌÚÑÐɯÚàÕÛÈáɯÊÌÙÈÔÐËÖÞàÊÏɯȹ"$12ȺȮɯÌÓÖÕÎÈáɯȹ$+.5+ȺɯËėÜÎÖėÈĘÊÜÊÏÖÞÊÏɯ

ÒÞÈÚĞÞɯÛėÜÚáÊáÖÞàÊÏɯȹ% ȺɯȹËėÜŊÚáàÊÏɯÕÐŊɯ"ƖƚȺȮɯ"$1ÚɯȻ-/ȼɯÐɯÏàËÙÖÒÚà-ÒÞÈÚĞÞɯ

ÛėÜÚáÊáÖÞàÊÏȭɯ4ËÖÞÖËÕÐÖÕÖɯÙĞÞÕÐÌŊȮɯŊÌɯÚÛýŊÌÕÐÌɯÚàÕÛÈáàɯÊÌÙÈÔidowej 3 i ELOVL4 

ÚëɯáÔÕÐÌÑÚáÖÕÌɯÞɯÕÈÚÒĞÙÒÜɯáÈÑýÛàÔɯėÜÚáÊáàÊÖÞÖɯÐɯÞɯÚÛàÔÜÓÖÞÈÕàÊÏɯÐÕÛÌÙÍÌÙÖÕÌÔɯ

gamma (IFN-ϖ )  keratynocytach [20]. Acylceramid   ÖËÎÙàÞÈɯÐÚÛÖÛÕëɯÙÖÓýɯÞɯÛÞÖÙáÌÕÐÜɯ

ÉÈÙÐÌÙàɯÕÈÚÒĞÙÒÖÞÌÑȭɯ.×ÐÚàÞÈÕÖɯÖÉÕÐŊÖÕÌɯ×ÖáÐÖÔàɯÕÐÌÒÛĞÙàÊÏɯÙÖËáÈÑĞÞɯ"$1ÚȮɯÞɯ

tym zestryfikowanych omega -ÔÌÛÈÉÖÓÐÛĞÞɯ ÏàËÙÖÒÚàÈÊàÓÖÚÍÐÕÎÖáàÕàȮɯ ÒÛĞÙÈɯ ÑÌÚÛɯ

reprezentatywnym acylceramidem, ×ÙáàɯėÈÎÖËÕÐÌÑɯËàÚÍÜÕÒÊÑÐɯÉÈÙÐÌÙàɯÚÒĞÙnej [21]. 

6àÒÈáÈÕÖȮɯÐŊɯáÈÚÛÖÚÖÞÈÕÐÌɯÒÙÌÔÜɯÐɤÓÜÉɯ×ÙÌ×ÈÙÈÛÜɯáÈÞÐÌÙÈÑëÊÌÎÖɯ"$1ÚɯáÈ×ÌÞÕÐėÖɯ

áÕÈÊáëÊë ×Ö×ÙÈÞýɯ ÒÖÕËàÊÑÐɯ ÚÒĞÙàɯ Üɯ ×ÈÊÑÌÕÛĞÞɯ áɯ ėÜÚáÊáàÊëȭɯPreparaty 

ÕÈÞÐÓŊÈÑëÊÌɤÕÈ×ÙÈÞÐÈÑëÊÌɯ ÉÈÙÐÌÙýɯ ÖÊÏÙÖÕÕëɯ Ðɯ ĭÙÖËÒÐɯ ÒÌÙÈÛÖÓÐÛàÊáÕÌɯ Úëɯ ÒÓÐÕÐÊáÕÐÌɯ

uznawane za cenne farmÈÊÌÜÛàÒÐɯËÖɯÓÌÊáÌÕÐÈɯÔÐÌÑÚÊÖÞÌÎÖɯėÜÚáÊáàÊàȭɯStosowanie 

×ÙÖËÜÒÛĞÞɯáÈÞÐÌÙÈÑëÊàÊÏɯ"$1ÚɯÞàÒÈáÜÑÌɯÒÖÙáàÚÛÕÌɯËáÐÈėÈÕÐÌɯÕÈɯ×Ö×ÙÈÞýɯÍÜÕÒÊÑÐɯ

ÉÈÙÐÌÙàɯ ÕÈÚÒĞÙÒÖÞÌÑȮɯ áÔÕÐÌÑÚáÈÑëÊɯ×ÙáÌáÕÈÚÒĞÙÒÖÞë ÜÛÙÈÛýɯ ÞÖËàɯ ȹTEWL) i 
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ÜÛÙáàÔÜÑëÊɯÕÈÞÐÓŊÌÕÐÌɯÞÈÙÚÛÞàɯÙÖÎÖÞÌÑɯÕÈÚÒĞÙÒÈɯȹÚÛÙÈÛum corneum, SC) [22]. Wg 

ÕÐÌÒÛĞÙàÊÏɯ ËÈÕàÊÏɯ ȻƖ3, 24ȼɯ áÈÚÈËÕÐÊáÈɯ áÔÐÈÕÈɯ ÉÜËÖÞàɯ "$1Úɯ Þɯ ėÜÚáÊáàÊàɯ ÑÌÚÛɯ

áÞÐëáÈÕÈɯáÌɯáÕÈÊáÕàÔɯÚ×ÈËÒÐÌÔɯÖËÚÌÛÒÈɯ"$1ÚɯáÈÞÐÌÙÈÑëÊàÊÏɯÍÐÛÖÚÍÐÕÎÖáàÕýɯȹƗɯÐɯƚ(Ⱥɯ

Þɯ×ÖÙĞÞÕÈÕÐÜɯËÖɯÕÖÙÔÈÓÕÌÑɯÞÈÙÚÛÞàɯÙÖÎÖÞÌÑɯÕÈÚÒĞÙÒÈɯáɯÙĞÞÕÖÊáÌÚÕàÔɯÞáÙÖÚÛÌÔɯ

nÐÌÒÛĞÙàÊÏɯ"$1ÚɯáÈÞÐÌÙÈÑëÊàÊÏɯÚÍÐÕÎÖáàÕýɯȹƖ(ȮɯƖ((ɯÐɯƙ(ȺɯȻƖ3,24]. Poziom Cer [NP] i 

ÚÛÖÚÜÕÌÒɯ"ÌÙɯȻ-/ȼɤȻ-2ȼɯÚëɯÞàŊÚáÌɯÞɯ2"ɯÞɯėÜÚáÊáàÊàɯÞɯ×ÖÙĞÞÕÈÕÐÜɯËÖɯÒÌÙÈÛàÕÖÊàÛĞÞɯ

ȹ*"ÚȺɯÞɯÕÖÙÔÈÓÕÌÑɯÓÜËáÒÐÌÑɯÚÒĞÙáÌɯȻƖ5].  

Poziomy ceramidu lignocerynowego (C24:0) i ceramidu p almitooleinowego 

ȹ"ƕƚȯƕȺɯ Þɯ ÚÜÙÖÞÐÊàɯ Úëɯ ÜÑÌÔÕÐÌɯ ÚÒÖÙÌÓÖÞÈÕÌɯ áÌɯ ÚÛÖ×ÕÐÌÔɯ ÕÈÚÐÓÌÕÐÈɯ ėÜÚáÊáàÊàɯ

ÞàÙÈŊÖÕàÔɯÞÚÒÈňÕÐÒÐÌÔɯ/ 2( (ang. Psoriasis Area and Severity Index), Üɯ×ÈÊÑÌÕÛĞÞɯ

áɯÕÈËÞÈÎëȭɯ"ƖƘȯƔɯÑÌÚÛɯÒÓÜÊáÖÞàÔɯÊáàÕÕÐÒÐÌÔɯÞɯÜÛÙáàÔÈÕÐÜɯ×ÙÈÞÐËėÖÞÌÑɯÉÈÙÐÌÙàɯ

ÕÈÚÒĞÙÒÖÞÌÑɯȻƕƚȼȭɯ"ÌÙÈÔÐËɯ"ƖƘȯƔɯÏÈÔÜÑÌɯÚÛÈÕɯáÈ×ÈÓÕàɯÐɯÙÖáÞĞÑɯÐÕÚÜÓÐÕÖÖ×ÖÙÕÖĭÊÐɯÐɯ

ÜÛÙáàÔÜÑÌɯ×ÙÈÞÐËėÖÞëɯÏÖÔÌÖÚÛÈáýɯÞëÛÙÖÉàȭɯ"ÌÙÈÔÐËɯÕÌÙÞÖÕÖÞàɯȹ"ƖƘȯƕȺɯËÖËÈÛÕÐÖɯ

koreluje z / 2(ɯÜɯÖÚĞÉɯáɯ×ÙÈÞÐËėÖÞëɯÔÈÚëɯÊÐÈėÈȭɯ"ƖƘȯƕɯÑÌÚÛɯÔÈÙÒÌÙÌÔɯÚÛÈÕÜɯáÈ×ÈÓÕÌÎÖɯ

ÐɯÔÈɯÞÈÙÛÖĭîɯ×ÙÖÎÕÖÚÛàÊáÕëɯÞɯ×ÙáÌÞÐËàÞÈÕÐÜɯ×ÙáÌÉÐÌÎÜɯėÜÚáÊáàÊàȭɯ(ÚÛÕÐÌÑÌɯáÈÓÌŊÕÖĭîɯ

ÔÐýËáàɯÐÓÖĭÊÐëɯ"ƖƘȯƕɯÈɯÉÐÈėÒÐÌÔɯ"-ÙÌÈÒÛàÞÕàÔɯȹ"1/ȺɯÞÌɯÒÙÞÐɯ×ÈÊÑÌÕÛĞÞɯáɯėÜÚáÊáàÊëɯɯ

Ðɯ×ÙÈÞÐËėÖÞëɯÔÈÚëɯÊÐÈėÈȭɯ9ɯÒÖÓÌÐɯÜÑÌÔÕëɯÒÖÙÌÓÈÊÑýɯÖÉÚÌÙÞÖÞÈÕÖɯÔÐýËáàɯ"ƖƘȯƔɯÈɯ"1/ɯ

ÜɯÖÛàėàÊÏɯ×ÈÊÑÌÕÛĞÞɯáɯėÜÚáÊàÊëȻƕƚȼȭ 

2ÍÐÕÎÖÓÐ×ÐËàɯ Þɯ ÚÜÙÖÞÐÊàɯ ȹÎėĞÞÕÐÌɯCERsȺɯ ÔÖÎëɯÉàîɯ ÔÈÙÒÌÙÈÔÐɯáÈÉÜÙáÌĘɯ

sercowo-ÕÈÊáàÕÐÖÞàÊÏɯ Ðɯ ÊÏÖÙĞÉɯ ÔÌÛÈÉÖÓÐÊáÕàÊÏȭɯWysokie poziomy C24 i C26i 

deoksy-C24 ceramiËÜɯáÖÚÛÈėàɯ×ÖÞÐëáÈÕÌɯáɯÕÌÜÙÖ×ÈÛÐëɯÊÜÒÙáàÊÖÞëȭɯ/ÖËÞàŊÚáÖÕÌɯ

poziomy CERs C18:1 i C18:0 w surowicy áÖÚÛÈėàɯÙĞÞÕÐÌŊɯÖ×ÐÚÈÕÌɯÑÈÒÖɯÐÚÛÖÛÕÌɯÔÈÙÒÌÙàɯ

×ÖÞÈŊÕàÊÏɯ ÕÐÌ×ÖŊëËÈÕàÊÏɯáËÈÙáÌĘɯ sercowo-naczyniowych ÞĭÙĞË pozornie 

zdrowych ÖÚĞÉ. 6ɯÚáÊáÌÎĞÓÕÖĭÊÐɯpoziom CER C18:1 jest ×ÖËÞàŊÚáÖÕàɯÞɯ×Ùáà×ÈËÒÜɯ

ÔÈÙÛÞÐÊàɯ×ÖɯáÈÉÐÌÎÈÊÏɯÈÕÎÐÖÎÙÈÍÐÐɯÞÐÌĘÊÖÞÌÑ [10]. Wysoki poziom CER C24:1 i 

sfingomielin y w osoczu ÚëɯÚÐÓÕÐÌɯ×ÖÞÐëáÈÕÌɯáÌɯĭÔÐÌÙÛÌÓÕÖĭÊÐëɯáɯ×ÙáàÊáàÕɯÚÌÙÊÖÞÖ-

naczyniowych  [10]ȭɯ/ÖËÞàŊÚáÖÕÌɯÐÓÖĭÊÐɯCERs "ƖƖȯƔɯÐɯ"ƖƘȯƔɯÞɯÖÚÖÊáÜɯÔÖÎëɯÉàîɯ

czynnikiem predykcyjnym  mniejszej popraw y ×ÈÔÐýÊÐɯÞÌÙÉÈÓÕÌÑɯÞɯÖË×ÖÞÐÌËáÐɯÕÈɯ
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îÞÐÊáÌÕÐÈɯ Üɯ ×ÈÊÑÌÕÛĞÞɯ áɯ ÊÏÖÙÖÉëɯÕÐÌËÖÒÙÞÐÌÕÕëɯ ÚÌÙÊÈɯ(CAD) Üɯ ÒÛĞÙàÊÏɯ Ûe 

ÜÔÐÌÑýÛÕÖĭÊÐɯÚëɯÖÉÕÐŊÖÕÌɯȻƕƔȼȭɯ 6àÒÈáÈÕÖɯÙĞÞÕÐÌŊ, ÐŊɯáÞÐýÒÚáÖÕÌɯ×ÖáÐÖÔàɯCERs w 

sercu po epizodzie ÖÚÛÙÌÎÖɯ,(ɯÉàėàɯáÞÐëáÈÕÌɯáɯÞàŊÚáàÔÐɯÞÚÒÈňÕÐÒÈÔÐɯĭÔÐÌÙÊÐɯ

ÒÖÔĞÙÌÒɯÞɯÓÌÞÌÑɯÒÖÔÖÙáÌɯÐɯ×ÖÎÖÙÚáÌÕÐÌÔɯÍÜÕÒÊÑÐɯÚÌÙÊÈɯȻƖ6]. -ÈÓÌŊàɯáÈÜÞÈŊàîȮɯŊÌɯ

ÊÏÈÙÈÒÛÌÙàÚÛàÊáÕàÔɯÞÚÒÈňÕÐÒÐÌÔɯËÓÈɯÊÏÖÙĞÉɯÚÌÙÊÈɯÑÌÚÛɯÞÚÒÈňÕÐÒɯÙàáàÒÈɯÚÌÙcowego 1 

(CERT1), ÐÕÈÊáÌÑɯáÞÈÕàɯÛÌÚÛÌÔɯÊÌÙÈÔÐËĞÞȭɯ/ÖÚáÊáÌÎĞÓÕÌɯÊÌÙÈÔÐËàɯÐɯÖË×ÖÞÐÈËÈÑëÊÌɯ

ÐÔɯÚÛÖÚÜÕÒÐɯÞɯÖÚÖÊáÜɯÚëɯÖÉÐÌÊÜÑëÊàÔɯÔÈÙÒÌÙÌÔɯÙàáàÒÈɯÞàÚÛë×ÐÌÕÐÈ CAD  [27].  

4ɯ×ÈÊÑÌÕÛĞÞɯáɯÖÛàėÖĭÊÐëɯÐɯÊÏÖÙÖÉÈÔÐɯÞÚ×ĞėÐÚÛÕÐÌÑëÊàÔÐȮɯÛÈÒÐÔÐɯÑÈÒɯÊÜÒÙáàÊÈɯ

typu 2 (T2DM), zaoÉÚÌÙÞÖÞÈÕÖɯ ×ÖËÞàŊÚáÖÕàɯ ×ÖáÐÖÔɯCERs w surowicy   w 

×ÖÙĞÞÕÈÕÐÜɯËÖɯáËÙÖÞàÊÏɯÖÚĞÉȭɯ/ÖɯÖ×ÌÙÈÊÑÐɯÉÈÙÐÈÛàÊáÕÌÑȮɯáÈÖÉÚÌÙÞÖÞÈÕÖɯÙĞÞÕÐÌŊɯ

ÖÉÕÐŊÖÕÌɯÚÛýŊÌÕÐÈɯ"ƕƘȯƔȮɯ"ƕƚȯƔȮɯ"ƖƔȯƔɯÐɯ"ƖƘȯƔɯÞɯÖÚÖÊáÜɯÛàÊÏɯ×ÈÊÑÌÕÛĞÞ [28]. W innych 

badaniach oÉÕÐŊÖÕÈɯÐÓÖĭî "ƖƘȯƔɯÉàėÈɯ×ÖÞÐëáÈÕÈɯáÌɯáÞÐýÒÚáÖÕëɯÞÙÈŊÓÐÞÖĭÊÐëɯÕÈɯ

ÐÕÚÜÓÐÕýɯÐɯÙÌËÜÒÊÑëɯÔÈÚàɯÊÐÈėÈȭɯZ kolei u  ÖÛàėàÊÏɯÔėÖËàÊÏɯËÖÙÖÚėàÊÏɯáÈÖÉÚÌÙÞÖÞÈÕÖɯ

ËÖËÈÛÕÐëɯÒÖÙÌÓÈÊÑý ÔÐýËáàɯϖ-glutamyloÛÙÈÕÚ×Ì×ÛàËÈáëɯÐɯ"ƖƘ:0. 2ÛýŊÌÕÐÈ C14:0, C16:0, 

C22:0 i C24:0 w surowicy  Éàėàɯ×ÖËÞàŊÚzone w stanach przedcukrzycowych i 

cukrzycowych , a poziomy tych CERs dodatnio  korelÖÞÈėà z ÞÐÌÓÒÖĭÊÐëɯÞÚÒÈňÕÐÒÈɯ

HOMA -IR (ang. Homeostatic Model Assessment for Insulin Resistance). 

/ÖËÚÜÔÖÞÜÑëÊȮɯÔÐÔÖɯÕÐÌÑÌËÕÖáÕÈÊáÕàÊÏɯÞàÕÐÒĞÞɯÉÈËÈĘȮɯÞÐÈËÖÔÖȮɯŊÌɯÞÈÏÈÕÐÈɯ

ÚÛýŊÌÕÐÈɯ"ƖƘȯƔɯ Ðɯ "ƕƘȯƔɯ ÔÈÑëɯ ÖÎÙÖÔÕàɯ Þ×ėàÞɯ ÕÈɯ ×ÖÞÚÛÈÞÈÕÐÌɯ áÈÉÜÙáÌĘɯ

ÔÌÛÈÉÖÓÐÊáÕàÊÏȮɯÞɯÛàÔɯÜɯ×ÈÊÑÌÕÛĞÞɯÊÐÌÙ×ÐëÊàÊÏɯÕÈɯėÜÚáÊáàÊýɯ [28]. Ceramidy C14:0 i 

"ƖƘȯƔɯ ÚëɯÙĞÞÕÐÌŊɯáÈÈÕÎÈŊÖÞÈÕÌɯ Þɯ ×ÈÛÖÎÌÕÌáýɯ ÊÏÖÙĞÉ ÞëÛÙÖÉàȭɯ /ÖáÐÖÔɯCERs 

(najsilniej C14:0) koreluje dodatnio áÌɯÚÛýŊÌÕÐÌÔɯÈÔÐÕÖÛÙÈÕÚÍÌÙÈáàɯÈÓÈÕÐÕÖÞÌÑɯȹ +3Ⱥ 

we krwi . C14:0 jest ÛÌŊɯ×ÖÞÚáÌÊÏÕÐÌɯ ÜÞÈŊÈÕàɯ áÈɯ ÕÖÞàɯ ÉÐÖÔÈÙÒÌÙɯÚÛėÜÚáÊáÌÕÐÈɯ

ÞëÛÙÖÉàȮɯÕÐÌáÈÓÌŊÕàɯÖËɯÖÛàėÖĭÊÐɯ[28]. 
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1ÖáËáÐÈėɯƘȭɯ.ÔĞÞÐÌÕÐÌɯ×ÙÈÊɯÚÒėÈËÈÑëÊàÊÏɯÚÐýɯÕÈɯÙÖá×ÙÈÞýɯËÖÒÛÖÙÚÒë 
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4.1 Publikacja I  

ɁThe Interplay between Bioactive Sphingolipids in the Psoriatic Skin and the Severity of the 

#ÐÚÌÈÚÌȭɂ 

 

4.1.1 Cel pracy 

 

.ÊÌÕÈɯ Ðɯ ×ÖÙĞÞÕÈÕÐÌɯ ÚÛýŊÌÕÐÈɯ ÞàÉÙÈÕàÊÏɯÉÐÖÈÒÛàÞÕàÊÏɯ ÚÍÐÕÎÖÓÐ×ÐËĞÞɯ Þɯ

áÔÐÌÕÐÖÕàÊÏɯ Ðɯ ÕÐÌáÔÐÌÕÐÖÕàÊÏɯ ÊÏÖÙÖÉÖÞÖɯ ÍÙÈÎÔÌÕÛÈÊÏɯ ÚÒĞÙàɯ ÖËɯ ×ÈÊÑÌÕÛĞÞɯ áɯ

ėÜÚáÊáàÊë oraz od ÖÚĞÉɯáËÙÖÞàÊÏȭɯ 

 

4.1ȭƖɯ,ÈÛÌÙÐÈėɯÐɯÔÌÛÖËà 

 

!ÈËÈÕÐÌÔɯÖÉÑýÛÖɯƕƙɯ×ÈÊÑÌÕÛĞÞɯȹƛɯÔýŊÊáàáÕɯÐɯƜɯÒÖÉÐÌÛȺɯáɯÈÒÛàÞÕëɯ×ÖÚÛÈÊÐëɯ

ėÜÚáÊáàÊàɯ ×ÓÈÊÒÖÞÈÛÌÑɯ ÏÖÚ×ÐÛÈÓÐáÖÞÈÕàÊÏɯ Þɯ *ÓÐÕÐÊÌɯ #ÌÙÔÈÛÖÓÖÎÐÐɯ Ðɯ 6ÌÕÌÙÖÓÖÎÐÐɯ

4ÕÐÞÌÙÚàÛÌÛÜɯ,ÌËàÊáÕÌÎÖɯÞɯ!ÐÈėàÔÚÛÖÒÜȮɯÞɯÞÐÌÒÜɯ(mediana) 51,0 lat (23,0 - 71,0 lat). 

#ÖɯÎÙÜ×àɯÒÖÕÛÙÖÓÕÌÑɯÞėëÊáÖÕÖɯƕƛɯÖÚĞÉȮɯÏÖÚ×ÐÛÈÓÐáÖÞÈÕàÊÏɯÞɯ(ɯ*ÓÐÕÐÊÌɯ"ÏÐÙÜÙÎÐÐɯ

.ÎĞÓÕÌÑɯ Ðɯ $ÕËÖÒÙàÕÖÓÖÎÐÊáÕÌÑȮɯ 4ÕÐÞÌÙÚàÛÌÛÜɯ ,ÌËàÊáÕÌÎÖɯ Þɯ !ÐÈėàÔÚÛÖÒÜɯ ȹƕƕɯ

ÔýŊÊáàáÕɯÐɯƚɯÒÖÉÐÌÛȺɯÞɯÞÐÌÒÜ (mediana) 42,0 lat (23,0 - 84ȮƔɯÓÈÛȺȭɯ-ÈÚÐÓÌÕÐÌɯėÜÚáÊáàÊàɯ

áÖÚÛÈėÖɯÖÚáÈÊÖÞÈÕÌɯáÈɯ×ÖÔÖÊë ÞÚÒÈňÕÐÒÈ PASI. 1ĞÞÕÐÌŊɯ×ÙáàɯÜŊàÊÐÜɯÚÒÈÓÐɯ/ 2(ɯ

ÖÊÌÕÐÓÐĭÔàɯ ÊÌÊÏàɯ ÒÓÐÕÐÊáÕÌɯ ÙÜÔÐÌĘȮɯ ÕÈÊÐÌÒɯ Ðɯ áėÜÚáÊáÈÕÐÌɯ Þɯ ÖÉÙýÉÐÌɯ áÔÐÈÕàɯ

ėÜÚáÊáàÊÖÞÌÑɯwybranej ËÖɯÉÐÖ×ÚÑÐȭɯ2àÚÛÌÔɯ×ÜÕÒÛÈÊÑÐɯÞÈÏÈėɯÚÐýɯÖËɯƔɯËÖɯƘȭɯ6ÚÒÈňÕÐÒɯ

ÔÈÚàɯÊÐÈėÈɯȹ!,(ȺɯÖÉÓÐÊáÖÕÖɯÕÈɯ×ÖËÚÛÈÞÐÌɯ×ÖËÈÕÌÑɯ×ÙáÌáɯ×ÈÊÑÌÕÛÈɯÔÈÚà ÊÐÈėÈɯÐɯÞáÙÖÚÛÜȭɯ

ÃÈËÌÕɯáɯ×ÈÊÑÌÕÛĞÞɯáɯÎÙÜ×àɯÉÈËÈÞÊáÌÑɯÓÜÉɯÒÖÕÛÙÖÓÕÌÑɯÕÐÌɯ×ÖËÓÌÎÈė ograniczeniom 

dietetycznym, nie ÚÛÖÚÖÞÈėɯÞɯÛÙÈÒÊÐÌɯÉÈËÈÕÐÈɯÒÞÈÚĞÞɯÖÔÌÎÈ-ƗȮɯÕÐÌɯ×ÙáàÑÔÖÞÈėɯ

ÓÌÒĞÞɯ ÔÖÎëÊàÊÏ Þ×ėàÞÈîɯ ÕÈɯ ÔÌÛÈÉÖÓÐáÔɯ ÓÐ×ÐËĞÞ. Z dokumentacji szpitalnej 

×ÈÊÑÌÕÛĞÞȮɯ áÌÉÙÈÕÖɯ ËÈÕÌɯ ËÖÛàÊáëÊÌɯ ÊÏÖÙĞÉɯ ÖÎĞÓÕÖÜÚÛÙÖÑÖÞàÊÏȯ ÕÈËÊÐĭÕÐÌÕÐÈɯ

ÛýÛÕÐÊáÌÎÖȮɯ ÊÏÖÙĞÉɯ ÞëÛÙÖÉàɯ ȹÕ×ȭɯ ÕÐÌÈÓÒÖÏÖÓÖÞÈɯ ÚÛėÜÚáÊáÌÕÐÖÞÈɯ ÊÏÖÙÖÉÈɯ ÞëÛÙÖÉàɯ

(NAFLD)), chorĞb serca, T2DM i wynik ĞÞ ÉÈËÈĘɯÓÈÉÖÙÈÛÖÙàÑÕàÊÏȭɯWszelkie badania 
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ÓÈÉÖÙÈÛÖÙàÑÕÌɯáÖÚÛÈėàɯáÓÌÊÖÕÌɯ×ÙáÌËɯÙÖá×ÖÊáýÊÐÌÔɯÓÌÊáÌÕÐÈȮ ÐɯÖÉÌÑÔÖÞÈėàɯÔÖÙÍÖÓÖÎÐýɯ

krwi obwodowej,  CRP, ÎÓÐÒÌÔÐýɯna czczo, ALTȮɯ ÊÏÖÓÌÚÛÌÙÖÓɯ ÊÈėÒÖÞÐÛy, TG. Po 

ÖËÞÐÙÖÞÈÕÐÜȮɯÚÜÙÖÞÐÊýɯ×ÙáÌÊÏÖÞàÞÈÕÖɯÞɯÛÌÔ×ÌÙÈÛÜÙáÌɯƜƔȘ" do czasu oznaczenia 

ÞàÉÙÈÕàÊÏɯÚÍÐÕÎÖÓÐ×ÐËĞÞȭɯ6àÒÖÕÈÕÖɯÉÐÖ×ÚÑÌɯÖɯÞÐÌÓÒÖĭÊÐɯƗɯÔÔɯáÈÙĞÞÕÖɯáÌɯÚÒĞÙàɯ

ÕÐÌáÈÑýÛÌÑɯÊÏÖÙÖÉÖÞÖȮɯÑÈÒɯÐɯáÔÐÌÕÐÖÕÌÑɯÊÏÖÙÖÉÖÞÖɯáɯÛÜėÖÞÐÈɯ×ÈÊÑÌÕÛĞÞɯáɯėÜÚáÊáàÊëɯ×Öɯ

áÕÐÌÊáÜÓÌÕÐÜɯÔÐÌÑÚÊÖÞàÔɯÊÏÓÖÙÒÐÌÔɯÌÛàÓÜȭɯ/ÙĞÉÒÐɯÖËɯáËÙÖÞàÊÏɯ×ÈÊÑÌÕÛĞÞɯ×ÖÉÙÈÕÌɯ

áÖÚÛÈėàɯáɯÉÙáÌÎÜɯÙÈÕàɯ×ÖËÊáÈÚɯ×ÙáÌ×ÙÖÞÈËáÈÕÐÈɯ×ÓÈÕÖÞÈÕÌÑɯÖ×ÌÙÈÊÑÐɯ×rzepukliny 

×ÈÊÏÞÐÕÖÞÌÑɯÞɯáÕÐÌÊáÜÓÌÕÐÜɯÖÎĞÓÕàÔȭ 

2ÍÐÕÎÖÓÐ×ÐËàɯ Þɯ ÛàÔɯ "$1Ȯɯ áÖÚÛÈėàɯ ÖáÕÈÊáÖÕÌɯ áÈɯ ×ÖÔÖÊëɯ ÞàÚÖÒÖÚ×ÙÈÞÕÌÑɯ

ÊÏÙÖÔÈÛÖÎÙÈÍÐÐɯÊÐÌÊáÖÞÌÑɯȹ'/+"ȺɯÞɯ9ÈÒėÈËáÐÌɯ%ÐáÑÖÓÖÎÐÐɯ4ÕÐÞÌÙÚàÛÌÛÜɯ,ÌËàÊáÕÌÎÖɯ

Þɯ!ÐÈėàÔÚÛÖÒÜȭɯ#ÞÈɯÔÌÛÈÉÖÓÐÛàɯÚÍÐÕÎÖÓÐ×ÐËĞÞɯÜÞÈÓÕÐÈÕÌɯáɯCER tj. wolna sfinganina 

ȹ2% Ⱥɯ Ðɯ 2%.Ȯɯ áÖÚÛÈėàɯ ×ÙáÌÒÚáÛÈėÊÖÕÌɯ Þɯ ÐÊÏɯ ×ÖÊÏÖËÕÌɯ ÈÓËÌÏàËÜɯ Ö-ftalowego i 

ÈÕÈÓÐáÖÞÈÕÌɯ×ÙáàɯÜŊàÊÐÜɯÚÛÈÕËÈÙËÖÞÌÎÖɯÚàÚÛÌÔÜɯ'/+"ɯÞà×ÖÚÈŊÖÕÌÎÖɯÞɯËÌÛÌÒÛÖÙɯ

ÍÓÜÖÙÌÚÊÌÕÊÑÐɯÐɯÒÖÓÜÔÕýɯáɯÖËÞÙĞÊÖÕëɯÍÈáëɯ"-ƕƜȭɯ2ÛýŊÌÕÐÌɯÖÚáÈÊÖÞÈÕàÊÏɯÚÍÐÕÎÖÓÐ×ÐËĞÞɯ

ÞàÙÈŊÖÕÌɯáÖÚÛÈėo w pikomolach na miligram  tkanki . 

 

4.1.3 Wyniki  

 

#ÖɯÉÈËÈÕÐÈɯÞėëÊáÖÕÖɯƕƙɯ×ÈÊÑÌÕÛĞÞɯȹƛɯÔýŊÊáàáÕɯÐɯƜɯÒÖÉÐÌÛȺɯáɯÈÒÛàÞÕëɯėÜÚáÊáàÊëɯ

×ÓÈÊÒÖÞÈÛëɯÖÙÈáɯƕƛɯáËÙÖÞàÊÏɯ×ÈÊÑÌÕÛĞÞɯȹƕƕɯÔýŊÊáàáÕɯÐɯƚɯÒÖÉÐÌÛ) ÚÛÈÕÖÞÐėÖɯÎÙÜ×ýɯ

ÒÖÕÛÙÖÓÕëȭɯ ¥ÙÌËÕÐɯ ÊáÈÚɯ ÛÙÞÈÕÐÈɯėÜÚáÊáàÊàɯ ÞàÕÖÚÐėɯ ƖƘɯ ÓÈÛÈȭɯ ,ÌËÐÈÕÈɯ ÔÈÚàɯ ÊÐÈėÈɯ

ÞàÕÖÚÐėÈɯƜƛȮƔɯȹƜƖȮƔ-ƝƘȮƔȺɯȹÒÎȺȭɯ¥ÙÌËÕÐɯÞáÙÖÚÛɯÞàÕÖÚÐėɯƕƛƘȮƔɯȹƕƚƖȮƔ-176,0) (cm). Mediana 

!,(ɯÞàÕÖÚÐėÈɯƖƜȮƛƘɯȹƖƛȮƛƖ-ƗƔȮƗƙȺȭɯ6ÐýÒÚáÖĭîɯ×ÈÊÑÌÕÛĞÞɯȹÕǻɯƜȺɯÔÐÈėÈɯÕÈËÞÈÎýɯȹƙƗȮƗƗǔȺȮɯ

×ÐýÊÐÜɯȹƗƗȮƗƗǔȺɯÊÐÌÙ×ÐÈėÖɯÕÈɯÖÛàėÖĭîȮ ÈɯËÞĞÊÏɯȹƕƗȮƗǔȺɯÔÐÈėÖɯ×ÙÈÞÐËėÖÞëɯÔÈÚýɯÊÐÈėÈȭɯ6ɯ

ÎÙÜ×ÐÌɯÉÈËÈÕÌÑȯɯƕɯȹƚȮƚƛǔȺɯ×ÈÊÑÌÕÛɯÔÐÈėɯėÈÎÖËÕëɯȹ/ 2(ǾƕƔȺɯ×ÖÚÛÈîɯėÜÚáÊáàÊàȮɯƕƔɯȹƚƚȮƚƛǔȺɯ

ÊÐÌÙ×ÐÈėÖɯÕÈɯÜÔÐÈÙÒÖÞÈÕëɯ×ÖÚÛÈîɯėÜÚáÊáàÊàɯȹ/ 2(ɯƕƔ-ƖƔȺȮɯÈɯƘɯȹƖƚȮƚƛǔȺɯÔÐÈėÖɯÊÐýŊÒëɯ

×ÖÚÛÈîɯ ėÜÚáÊáàÊà (PASI>20)ȭɯ 2ÛýŊÌÕÐÌɯ 2%.ɯ Þɯ áÔÐÌÕÐÖÕÌÑɯ ėÜÚáÊáàÊÖÞÖɯ ÚÒĞÙáÌɯ
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×ÈÊÑÌÕÛĞÞɯȹƕȮƛƖɯ×ÔÖÓɤÔÎȺɯÉàėÖɯÐÚÛÖÛÕÐÌɯÞàŊÚáÌɯȹ×ǾƔȮƔƙȺɯÞɯ×ÖÙĞÞÕÈÕÐÜɯáÈÙĞÞÕÖɯËÖɯ

ÚÒĞÙàɯÕÐÌáÔÐÌÕÐÖÕÌÑɯ×ÈÊÑÌÕÛĞÞɯáɯėÜÚáÊáàÊëɯȹƔȮƗƜɯ×ÔÖÓɤÔÎȺȮɯÑÈÒɯÐɯËÖɯÚÒĞÙàɯÖÚĞÉɯ

áËÙÖÞàÊÏɯȹƔȮƖƛɯ×ÔÖÓɤÔÎȺȭɯ/ÖËÖÉÕÐÌȮɯÚÛýŊÌÕÐÈɯCERs w zmienionej choÙÖÉÖÞÖɯÚÒĞÙáÌɯ

ȹƚƜȮƘɯ×ÔÖÓɤÔÎȺɯÉàėÖɯáÕÈÊáëÊÖɯÞàŊÚáÌɯȹ×ɯǾɯƔȮƔƙȺɯÕÐŊɯÞɯÚÒĞÙáÌɯÕÐÌáÔÐÌÕÐÖÕÌÑɯȹƕƚȮƔƜɯ

×ÔÖÓɤÔÎȺɯÐɯÚÒĞÙáÌɯÖÚĞÉɯáËÙÖÞàÊÏɯȹƚȮƙƜɯ×ÔÖÓɤÔÎȺȭɯ#ÖËÈÛÒÖÞÖȮɯÚÛýŊÌÕÐÌɯÐÕÕàÊÏɯ

×ÈÙÈÔÌÛÙĞÞɯÖÒÙÌĭÓÖÕàÊÏɯÞɯÛàÔɯÉÈËÈÕÐÜȮɯÛÈÒÐÊÏɯÑÈÒɯ2% Ȯɯ2ƕ/ɯÐɯÚÍÐÕÎÈÕÐÕÖ-1-fosforan 

(SFAƕ/ȺȮɯÉàėàɯáÕÈÊáëÊÖɯÞàŊÚáÌɯÞɯÚÒĞÙáÌɯáÔÐÌÕÐÖÕÌÑɯėÜÚáÊáàÊÖÞÖɯÞɯ×ÖÙĞÞÕÈÕÐÜɯáÌɯ

ÚÒĞÙëɯÖÚĞÉɯáËÙÖÞàÊÏɯÖÙÈáɯÞàÒÈáàÞÈėàɯÕÐÌáÕÈÊáÕàɯÞáÙÖÚÛɯÞɯÚÒĞÙáÌɯÕÐÌáÔÐÌÕÐÖÕÌÑɯÜɯ

×ÈÊÑÌÕÛĞÞɯáɯėÜÚáÊáàÊëȮɯÞɯÚÛÖÚÜÕÒÜɯËÖɯáËÙÖÞÌÑɯÚÒĞÙàɯÖÚĞÉɯÕÈÓÌŊëÊych do grupy 

kontrolnej. Co ciekawe, w sÒĞÙáÌɯÒÓÐÕÐÊáÕÐÌɯÕÐÌáÔÐÌÕÐÖÕÌÑɯ×ÈÊÑÌÕÛĞÞɯáɯėÜÚáÊáàÊëɯ

ÖÉÚÌÙÞÖÞÈÕÖɯÞàŊÚáÌɯÚÛýŊÌÕÐÌɯCERs i SFO  ÞɯÚÛÖÚÜÕÒÜɯËÖɯÚÒĞÙàɯÖÚĞÉɯáËÙÖÞàÊÏȭɯ

/ÖÕÈËÛÖȮɯáÈÖÉÚÌÙÞÖÞÈÕÖɯËÖËÈÛÕÐëɯÒÖÙÌÓÈÊÑýɯ/ÌÈÙÚÖÕÈɯÔÐýËáàɯÕÈÊÐÌÒÐÌÔɯÚÒĞÙàɯÈɯ2% Ȯɯ

ÈɯÛÈÒŊÌɯÔÐýËáàɯÕÈÊÐÌÒÐÌÔɯÈɯ2% ƕ/ɯȹÖË×ÖÞÐÌËÕÐÖɯ×ǻƔȮƔƗƙɯÐɯ×ǻƔȮƔƘƚȺȭɯ 

Zgoda Komisji Bioetycznej  

-ÈɯÞàÒÖÕÈÕÐÌɯÉÈËÈĘɯÜáàÚÒÈÕÖɯáÎÖËýɯ*ÖÔÐÚÑÐɯ!ÐÖÌÛàÊáÕÌÑɯ4ÕÐÞÌÙÚàÛÌÛÜɯ,ÌËàÊáÕÌÎÖɯ

w BiÈėàÔÚÛÖÒÜɯ ȹÜÊÏÞÈėÈɯ ÕÙɯ  /*ȭƔƔƖȭƙƔƔȭƖƔƖƕȺɯ Ðɯ ×ÙáÌ×ÙÖÞÈËáÖÕÖɯ Ñëɯ áÎÖËÕÐÌɯ áɯ

áÈėÖŊÌÕÐÈÔÐɯ#ÌÒÓÈÙÈÊÑÐɯ'ÌÓÚÐĘÚÒÐÌÑȭɯ6ÚáàÚÊàɯ×ÈÊÑÌÕÊÐɯÉàÓÐɯÞėëÊáÌÕÐɯËÖɯÉÈËÈÕÐÈɯ×Öɯ

ÞàÙÈŊÌÕÐÜɯĭÞÐÈËÖÔÌÑɯ×ÐÚÌÔÕÌÑɯáÎÖËàȭ 

Analiza statystyczna  

4áàÚÒÈÕÌɯËÈÕÌɯáÖÚÛÈėàɯ×ÙáÌÈÕÈÓÐáÖÞÈÕÌɯ×ÙáàɯÜŊàÊÐu pakietu statystycznego R (ver. 

ƘȭƖȭƖȺȭɯ-Èɯ×ÖÊáëÛÒÜɯÈÕÈÓÐáɯËÈÕÌɯÊÐëÎėÌɯáÖÚÛÈėàɯÚ×ÙÈÞËáÖÕÌɯ×ÖËɯÒëÛÌÔɯÕÖÙÔÈÓÕÖĭÊÐɯ

(test Shapiro-Wilka) i ÏÖÔÖÚÊÌËÈÚÛàÊáÕÖĭÊÐɯȹtest Flignera-Killeena). W oparciu o 

×ÖÞàŊÚáÌɯÛÌÚÛàȮɯ×ÖÙĞÞÕÈÕÐÈɯÔÐýËáàÎÙÜ×ÖÞÌɯáÖÚÛÈėàɯÞàÒÖÕÈÕÌɯ×Ùáà ÜŊàÊÐÜɯÔÌÛÖËɯ

×ÈÙÈÔÌÛÙàÊáÕàÊÏɯȹ -.5 ɯáɯ×ĞňÕÐÌÑÚáàÔɯÛÌÚÛÌÔɯÛ-Studenta) lub nieparametrycznych 

(Kruskal -6ÈÓÓÐÚȺȭɯ 4áàÚÒÈÕÌɯ ÞÈÙÛÖĭÊÐɯ ×ɯ áÖÚÛÈėàɯ ÚÒÖÙàÎÖÞÈÕÌɯ Öɯ ÞÐÌÓÖÒÙÖÛÕÌɯ

×ÖÙĞÞÕÈÕÐÈɯȹ×Ö×ÙÈÞÒÈɯ!ÌÕÑÈÔÐÕÐ-'ÖÊÏÉÌÙÎȺȭɯ2ÒÖÙàÎÖÞÈÕÌɯÞÈÙÛÖĭÊÐɯ×ɯÔÕÐÌÑÚáÌɯÕÐŊɯ

0,05 uznano za istotne statystycznie. 
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4.2 Publikacja II  

Ɂ"ÙÖÚÚÛÈÓÒɯÉÌÛÞÌÌÕɯ2ÌÙÜÔɯÈÕËɯ2ÒÐÕɯ2×ÏÐÕÎÖÓÐ×ÐËÚɯÐÕɯ/ÚÖÙÐÈÚÐÚɂ 

 

4.2.1 Cel pracy 

 

6ɯ ÛàÔɯ ÉÈËÈÕÐÜɯ ×ÖËÑýÛÖɯ ×ÙĞÉýɯ ×ÖÞÐëáÈÕÐÈɯ ÔÌÛÈÉÖÓÐáÔÜɯ ÚÍÐÕÎÖÓÐ×ÐËĞÞɯ Þɯ

ÚÒĞÙáÌɯ ×ÈÊÑÌÕÛĞÞɯÊÐÌÙ×ÐëÊàÊÏɯ ÕÈɯ ėÜÚáÊáàÊý áɯ ÖÎĞÓÕÖÜÚÛÙÖÑÖÞàÔÐɯ áÈÉÜÙáÌÕÐÈÔÐɯ

ÔÌÛÈÉÖÓÐáÔÜɯÓÐ×ÐËĞÞȭɯ6ɯÛàÔɯÊÌÓÜɯ×ÖÙĞÞÕÈÕÖɯÚÛýŊÌÕÐÈɯÞàÉÙÈÕàÊÏɯÉÐÖÈÒÛàÞÕàÊÏɯ

ÚÍÐÕÎÖÓÐ×ÐËĞÞɯÞɯÚÒĞÙáÌɯzmienionej i niezmienionej chorobowo , z ich odpowiednikami 

w  surowic y ×ÈÊÑÌÕÛĞÞɯáɯėÜÚáÊáàÊëȭɯ6ɯÖÊÌÕÐÌɯÜÞáÎÓýËÕÐÖÕÖɯËÖËÈÛÒÖÞÖɯáÞÐëáÌÒɯ

ÉÈËÈÕàÊÏɯÔÌÛÈÉÖÓÐÛĞÞɯáɯ×ÈÙÈÔÌÛÙÈÔÐɯ ÒÓÐÕÐÊáÕàÔÐɯÐɯÓÈÉÖÙÈÛÖÙàÑÕàÔÐɯ×ÈÊÑÌÕÛĞÞ z 

grupy badanej.  

 

4ȭƖȭƖɯ,ÈÛÌÙÐÈėɯÐɯmetody  

 

!ÈËÈÕÐÌÔɯÖÉÑýÛÖɯËÞÜËáÐÌÚÛÜɯ×ÈÊÑÌÕÛĞÞɯȹƕƗɯÔýŊÊáàáÕɯÐɯƛɯÒÖÉÐÌÛȺɯáɯÈÒÛàÞÕëɯ

ėÜÚáÊáàÊëɯ×ÓÈÊÒÖÞÈÛëȮɯáÌɯĭÙÌËÕÐëɯÞÐÌÒÜɯƙƗȮƖɯÓÈÛɯÐɯ28 áËÙÖÞàÊÏɯÖÚĞÉɯáɯÎÙÜ×àɯÒÖÕÛÙÖÓÕÌÑ, 

áÌɯĭÙÌËÕÐëɯÞÐÌÒÜɯƘƙȮƚ ȹƜɯÔýŊÊáàáÕɯÐɯƖƔɯÒÖÉÐÌÛȺȭɯ-ÈÚÐÓÌÕÐÌɯėÜÚáÊáàÊàɯÖÊÌÕÐÖÕÖɯáÈɯ

×ÖÔÖÊëɯÞÚÒÈňÕÐÒÈɯ/ 2(ȭɯ!,(ɯÖÉÓÐÊáÖÕÖɯÕÈɯ×ÖËÚÛÈÞÐÌɯ×ÖËÈÕÌÑɯ×ÙáÌáɯ×ÈÊÑÌÕÛĞÞɯÔÈÚàɯ

ÊÐÈėÈɯÐɯÞáÙÖÚÛÜ. ÃÈËÌÕɯáɯ×ÈÊÑÌÕÛĞÞɯáɯÎÙÜ×àɯÉÈËÈÞÊáÌÑȮɯÈÕÐɯÖÚĞÉɯáɯÎÙÜ×àɯÒÖÕÛÙÖÓÕÌÑɯÕÐÌɯ

×ÖËÓÌÎÈėɯ ÖÎÙÈÕÐÊáÌÕÐÖÔɯ ËÐÌÛÌÛàÊánym, nie ÚÛÖÚÖÞÈėɯÞɯ ÛÙÈÒÊÐÌɯ ÉÈËÈÕÐÈɯ ÒÞÈÚĞÞɯ

omega-ƗȮɯ ÕÐÌɯ ×ÙáàÑÔÖÞÈėɯ ÓÌÒĞÞɯ ÔÖÎëÊàÊÏɯáÈÉÜÙáÈîɯÔÌÛÈÉÖÓÐáÔɯ ÓÐ×ÐËĞÞȭɯ 9ɯ

ËÖÒÜÔÌÕÛÈÊÑÐɯ Úá×ÐÛÈÓÕÌÑɯ ×ÈÊÑÌÕÛĞÞȮɯ áÌÉÙÈÕÖɯ ËÈÕÌɯ ËÖÛàÊáëÊÌɯ ÊÏÖÙĞÉɯ

ÖÎĞÓÕÖÜÚÛÙÖÑÖÞàÊÏȯɯÕÈËÊÐĭÕÐÌÕÐÈɯÛýÛÕÐÊáÌÎÖȮɯÊÏÖÙĞÉɯÞëÛÙÖÉàɯȹÕ×ȭɯ- %+#ȺȮɯÊÏÖÙĞb 

serca, T2DM ÐɯÞàÕÐÒÐɯÉÈËÈĘɯÓÈÉÖÙÈÛÖÙàÑÕàÊÏȭɯ!ÈËÈÕÐÈɯÓÈÉÖÙÈÛÖÙàÑÕÌɯáÖÚÛÈėàɯÞàÒÖÕÈÕÌɯ

×ÙáÌËɯÙÖá×ÖÊáýÊÐÌÔɯÓÌÊáÌÕÐÈɯȹÔÖÙÍÖÓÖÎÐÈɯÒÙÞÐɯÖÉÞÖËÖÞÌÑȮɯCRP, glikemia na czczo, 
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ALTȮɯÊÏÖÓÌÚÛÌÙÖÓɯÊÈėÒÖÞÐÛàȮɯTG). 6ÚáàÚÊàɯ×ÈÊÑÌÕÊÐɯáɯėÜÚáÊáàÊëɯoraz osoby z grupy 

kontrolnej ÞàÙÈáÐÓÐɯ×ÐÚÌÔÕëɯĭÞÐÈËÖÔëɯáÎÖËýɯ×ÙáÌËɯÞėëÊáÌÕÐÌÔɯËÖɯÉÈËÈÕÐÈȭɯ/ÙĞÉÒÐɯ

ÒÙÞÐɯÖÉÞÖËÖÞÌÑɯÒÙÞÐɯÖÉÞÖËÖÞÌÑɯ×ÖÉÙÈÕÖɯ×ÙáÌËɯÙÖá×ÖÊáýÊÐÌÔɯÓÌÊáÌÕÐÈɯÕÈɯÊáÊáÖȭɯPo 

ÖËÞÐÙÖÞÈÕÐÜɯÚÜÙÖÞÐÊýɯ×ÙáÌÊÏÖÞàÞÈÕÖɯÞɯÛÌÔ×ÌÙÈÛÜÙáÌɯ-80ȘC do czasu oznaczenia 

ÞàÉÙÈÕàÊÏɯÚÍÐÕÎÖÓÐ×ÐËĞÞȭɯ#ÖËÈÛÒÖÞÖɯ×ÖÉÙÈÕÖɯÉÐÖ×ÚÑÌɯÚÒĞÙàɯÖɯÞÐÌÓÒÖĭÊÐɯƗɯÔÔɯ

áÈÙĞÞÕÖɯ áÌɯ ÚÒĞÙàɯ ÕÐÌáÈÑýÛÌÑɯ ÊÏÖÙÖÉÖÞÖȮɯ ÑÈÒɯ Ðɯ áÔÐÌÕÐÖÕÌÑɯ ÊÏÖÙÖÉÖÞÖɯ áɯ ÛÜėÖÞÐÈɯ

×ÈÊÑÌÕÛĞÞɯáɯėÜÚáÊáàÊëɯ×ÖɯáÕÐÌÊáÜÓÌÕÐÜɯÔÐÌÑÚÊÖÞàÔɯÊÏÓÖÙÒÐÌÔɯÌÛàÓÜȭɯ!ÐÖ×ÚÑÌɯƗ-mm 

ÚÒĞÙà ÖËɯáËÙÖÞàÊÏɯ×ÈÊÑÌÕÛĞÞɯ×ÖÉÙÈÕÖɯáɯÉÙáÌÎÜɯÙÈÕàɯ×ÖËÊáÈÚɯ×ÓÈÕÖÞÈÕÌÑɯÖ×ÌÙÈÊÑÐɯ

przepukliny pachwinowej wykonywanej ÞɯáÕÐÌÊáÜÓÌÕÐÜɯÖÎĞÓÕàÔȭ 

Wybrane sfingolipidy ( CERs, SFA, SFO, S1PȮɯ2% ƕ/ȺɯáÖÚÛÈėàɯÖáÕÈÊáÖÕÌɯáÈɯ×ÖÔÖÊëɯ

'/+"ɯÞɯ9ÈÒėÈËáÐÌɯ%ÐáÑÖÓÖÎÐÐɯ4ÕÐÞÌÙÚàÛÌÛÜɯ,ÌËàÊáÕÌÎÖɯÞɯ!ÐÈėàÔÚÛÖÒÜȭɯ2ÛýŊÌÕÐÈɯ

ÉÈËÈÕàÊÏɯÚÍÐÕÎÖÓÐ×ÐËĞÞɯÞàÙÈŊÖÕÌɯáÖÚÛÈėàɯw pikomolach  na miligram tkanki oraz w 

pikomolach na mililitr surowicy . Przeprowadzono analogiczne oznaczenia jak w 

poprzedniej pracy .  

 

4.2.3 Wyniki  

 

¥ÙÌËÕÐɯÊáÈÚɯÛÙÞÈÕÐÈɯėÜÚáÊáàÊàɯÞàÕÖÚÐėɯƕƜȮƗƗɯÓÈÛȮɯÈɯĭÙÌËÕÐÈɯÔÈÚÈɯÊÐÈėÈɯƜƛȮƖɯÒÎȮɯ×Ùáàɯ

ĭÙÌËÕÐÔɯÞáÙÖĭÊÐÌɯƕƛƕȮƗɯÊÔɯÐɯÔÌËÐÈÕÐÌɯ!,(ɯƖƝȮƝȭɯ#áÐÌÞÐýÊÐÜɯ×ÈÊÑÌÕÛĞÞɯáɯėÜÚáÊáàÊëɯ

ÔÐÈėÖɯÕÈËÞÈÎýɯȹƘƙǔȺȮɯƚɯÖÚĞÉɯȹƗƔǔȺɯÊÐÌÙ×ÐÈėÖɯÕÈɯÖÛàėÖĭîȮɯÈɯƙɯȹƖƙǔȺɯ×ÈÊÑÌÕÛĞÞɯÔÐÈėÖɯ

×ÙÈÞÐËėÖÞëɯ ÔÈÚýɯ ÊÐÈėÈȭɯ 6ɯ ÎÙÜ×ÐÌɯ ÉÈËÈÕÌÑȮɯ ƕɯ ȹƙǔȺɯ ×ÈÊÑÌÕÛɯ ÔÐÈėɯ ėÈÎÖËÕëɯ ×ÖÚÛÈîɯ

ėÜÚáÊáàÊàɯȹ/ 2(ɯǾɯƕƔȺȮɯƕƗɯȹƚƙǔȺɯÖÚĞÉɯÔÐÈėÖɯ×ÖÚÛÈîɯÜÔÐÈÙÒÖÞÈÕëɯȹ/ 2(ɯƕƔ-20), a 6 (30%) 

ÊÐÌÙ×ÐÈėÖɯ ÕÈɯ ÊÐýŊÒëɯ ×ÖÚÛÈîɯ ėÜÚáÊáàÊàɯ ȹ/ 2(ǿƖƔȺȭɯ /ÈÊÑÌÕÊÐɯ áɯ ÎÙÜ×àɯ ÉÈËÈÕÌÑɯ ÔÐÌÓÐ 

sÛÈÛàÚÛàÊáÕÐÌɯÞàŊÚáÌɯÞÈÙÛÖĭÊÐɯȹ×ǾƔȮƔƙȺɯ!,(ȮɯÔÈÚàɯÊÐÈėÈȮɯ3&Ȯ "1/ɯÞɯ×ÖÙĞÞÕÈÕÐÜɯáɯ

ÎÙÜ×ëɯÒÖÕÛÙÖÓÕëȭɯ6àÒÈáÈÕÖɯÚÛÈÛàÚÛàÊáÕÐÌɯɯÞàŊÚáÌɯ (p<0,05) ÚÛýŊÌÕÐÌɯ CERs, S1P, 

2% ƕ/Ȯɯ2% ɯÐɯ2%.ɯÞɯáÔÐÌÕÐÖÕÌÑɯÊÏÖÙÖÉÖÞÖɯÚÒĞÙáÌɯÞɯ×ÖÙĞÞÕÈÕÐÜɯËÖɯÚÒĞÙàɯÉÌáɯáÔÐÈÕɯ

ÜɯÖÚĞÉɯÊÏÖÙàÊÏɯÕÈɯėÜÚáÊáàÊýȮɯÑÈÒɯÐɯÞɯstosunku do ÚÒĞÙy ÖÚĞÉɯáËÙÖÞàÊÏȭɯ/ÖÕÈËÛÖɯ
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ÞàÒÈáÈÕÖɯÚÛÈÛàÚÛàÊáÕÐÌɯÐÚÛÖÛÕÌɯÙĞŊÕÐÊÌɯȹ×ǾƔȮƔƙȺɯÔÐýËáàɯáÞÐýÒÚáÖÕàÔÐɯÚÛýŊÌÕÐÈÔÐ 

CERs i SFO w ÚÒĞÙáÌɯÕÐÌámienionej ÊÏÖÙÖÉÖÞÖɯÜɯÖÚĞÉɯáɯėÜÚáÊáàÊëɯÞɯ×ÖÙĞÞÕÈÕÐÜɯáÌɯ

ÚÒĞÙëɯÖÚĞÉɯáËÙÖÞàÊÏȭɯ2ÛÞÐÌÙËáÖÕÖɯÐÚÛÖÛÕÐÌɯÞàŊÚáÌɯÚÛýŊÌÕÐÌɯ2ƕ/Ȯɯ2% , SFO i SFA1P w 

ÚÜÙÖÞÐÊàɯ×ÈÊÑÌÕÛĞÞɯáɯėÜÚáÊáàÊëɯÞɯ×ÖÙĞÞÕÈÕÐÜɯËÖɯÚÜÙÖÞÐÊàɯÖÚĞÉɯáËÙÖÞàÊÏȭɯW 

×ÖÙĞÞÕÈÕÐÜɯËÖɯÖÚĞÉɯáËÙÖÞàÊÏȮɯÚÛýŊÌÕÐÌɯ"$1ɯÉàėÖɯÞàŊÚáÌɯÜɯ×ÈÊÑÌÕÛĞÞɯáɯėÜÚáÊáàÊëȮ 

ÑÌËÕÈÒɯ ÙĞŊÕÐÊÈɯ ÛÈɯ ÕÐÌɯ ÉàėÈ istotna statystycznie. Dodatkowo wykazano ujemne 

ÒÖÙÌÓÈÊÑÌɯ /ÌÈÙÚÖÕÈɯ ÔÐýËáàɯ ÚÛýŊÌÕÐÌÔɯ ÉÈËÈÕàÊÏɯ áÞÐëáÒĞÞɯ Þɯ ÚÒĞÙáÌɯ ÕÐÌɯ áÈÑýÛÌÑɯ

chorobowo a ÚÛýŊÌÕÐÌÔɯ ÈÕÈÓÖÎÐÊáÕàÊÏɯ ÔÌÛÈÉÖÓÐÛĞÞɯ Þ surowicy paÊÑÌÕÛĞÞɯ áɯ

ėÜÚáÊáàÊëȯɯ2%.ɍÛɯÝÚȭɯ2%.ɍÚɯȹ×ɯǾɯƔȮƔƖƛȺȮɯ"$1ɍÛɯÝÚȭɯ2% ɍÚɯȹ×ɯǾɯƔȮƔƘƔȺȮɯ"$1ɍÛɯÝÚȭɯ2%.ɍÚɯ

ȹ×ɯǾɯƔȮƔƘƘȺɯÐɯ2%.ɍÛɯÝÚȭɯ2% ɍÚɯȹ×ɯǾɯƔȮƔƘƜȺȭɯ#ÖËÈÛÕÐëɯÒÖÙÌÓÈÊÑýɯ/ÌÈÙÚÖÕÈɯÖÉÚÌÙÞÖÞÈÕÖɯáɯ

ÒÖÓÌÐɯÔÐýËáàɯ"$1ɍÛɯÐɯ"$1ɍÚɯȹ×ɯǾɯƔȮƔƖƚȺȮɯ2% ɍÛɯÐɯ"$1ɍÚɯȹ×ɯǾɯƔȮƔƔƚȺȮɯÖÙÈáɯ2%.ɍt i CER_s 

ȹ×ɯǾɯƔȮƔƗƝȺɯȹÎËáÐÌɯÛɯÖáÕÈÊáÈɯÛÒÈÕÒýɯÉÈËÈÕëɯɬ ÚÒĞÙýȮɯÈɯÚ- ÚÜÙÖÞÐÊýȺȭɯ 

 

Zgoda Komisji Bioetycznej  

-ÈɯÞàÒÖÕÈÕÐÌɯÉÈËÈĘɯÜáàÚÒÈÕÖɯáÎÖËýɯ*ÖÔÐÚÑÐɯ!ÐÖÌÛàÊáÕÌÑɯ4ÕÐÞÌÙÚàÛÌÛÜɯ,ÌËàÊáÕÌÎÖɯ

Þɯ !ÐÈėàÔÚÛÖÒÜɯ ȹÜÊÏÞÈėÈɯ ÕÙɯ  /*ȭƔƔƖȭƙƔƔȭƖƔƖƕȺɯ Ðɯ×ÙáÌ×ÙÖÞÈËáÖÕÖɯ Ñëɯ áÎÖËÕÐÌɯ áɯ

áÈėÖŊÌÕÐÈÔÐɯ#ÌÒÓÈÙÈÊÑÐɯ'ÌÓÚÐĘÚÒÐÌÑȭɯ6ÚáàÚÊàɯ×ÈÊÑÌÕÊÐɯÉàÓÐɯÞėëÊáÌÕÐɯËÖɯÉÈËÈÕÐÈɯ×Öɯ

ÞàÙÈŊÌÕÐÜɯĭÞÐÈËÖÔÌÑɯ×ÐÚÌÔÕÌÑɯáÎÖËàȭ 

 

Analiza statystyczna  

4áàÚÒÈÕÌɯËÈÕÌɯáÖÚÛÈėàɯ×ÙáÌÈÕÈÓÐáÖÞÈÕÌɯ×ÙáàɯÜŊàÊÐÜɯ×ÈÒÐÌÛÜɯÚÛÈÛàÚÛàÊáÕÌÎÖɯ1ɯȹÝÌÙȭɯ

4.2.2). -Èɯ×ÖÊáëÛÒÜɯÈÕÈÓÐáɯËÈÕÌɯÊÐëÎėÌɯáÖÚÛÈėàɯÚ×ÙÈÞËáÖÕÌɯ×ÖËɯÒëÛÌÔɯÕÖÙÔÈÓÕÖĭÊÐɯ

(test Shapiro-6ÐÓÒÈȺɯÐɯÏÖÔÖÚÊÌËÈÚÛàÊáÕÖĭÊÐɯȹÛÌÚÛɯ%ÓÐÎÕÌÙÈ-Killeena). W oparciu o 

×ÖÞàŊÚáÌɯÛÌÚÛàȮɯ×ÖÙĞÞÕÈÕÐÈɯÔÐýËáàÎÙÜ×ÖÞÌɯáÖÚÛÈėàɯÞàÒÖÕÈÕÌɯ×ÙáàɯÜŊàÊÐÜɯÔÌÛÖËɯ

×ÈÙÈÔÌÛÙàÊáÕàÊÏɯȹ -.5 ɯáɯ×ĞňÕÐÌÑÚáàÔɯÛÌÚÛÌÔɯÛ-Studenta) lub nieparametrycznych 

(Kruskal -6ÈÓÓÐÚȺȭɯ 4áàÚÒÈÕÌɯ ÞÈÙÛÖĭÊÐɯ ×ɯ áÖÚÛÈėàɯ ÚÒÖÙàÎÖÞÈÕÌɯ Öɯ ÞÐÌÓÖÒÙÖÛÕÌɯ
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×ÖÙĞÞÕÈÕÐÈɯȹ×Ö×ÙÈÞÒÈɯ!ÌÕÑÈÔÐÕÐ-'ÖÊÏÉÌÙÎȺȭɯ2ÒÖÙàÎÖÞÈÕÌɯÞÈÙÛÖĭÊÐɯ×ɯÔÕÐÌÑÚáÌɯÕÐŊɯ

0,05 uznano za istotne statystycznie.  
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4.3. Publikacja III  

Ɂ3ÏÌɯ1ÖÓÌɯÖÍɯ2×ÏÐÕÎÖÓÐ×ÐËÚɯÐÕɯÛÏÌɯ/ÈÛÏÖÎÌÕÌÚÐÚɯÖÍɯ/ÚÖÙÐÈÚÐÚɂ 

 3ÙáÌÊÐÈɯ ×ÜÉÓÐÒÈÊÑÈɯ ÔÈɯ ÊÏÈÙÈÒÛÌÙɯ ×ÙÈÊàɯ ×ÙáÌÎÓëËÖÞÌÑɯ ×ÖËÚÜÔÖÞÜÑëÊÌÑɯ

ËÖÛàÊÏÊáÈÚÖÞëɯÞÐÌËáýɯÕÈɯÛÌÔÈÛɯÙÖÓÐɯÚÍÐÕÎÖÓÐ×ÐËĞÞɯÞɯ×ÈÛÖÎÌÕÌáÐÌɯėÜÚáÊáàÊàȭɯ6àÕÐÒÐɯ

ÞÐÌÓÜɯ ÉÈËÈĘɯÞÚÒÈáÜÑëȮɯ ŊÌɯ Üɯ ×ÈÊÑÌÕÛĞÞɯ áɯ ėÜÚáÊáàÊëɯ áÈÉÜÙáÖÕàɯ ÔÌÛÈÉÖÓÐáÔɯ

ÚÍÐÕÎÖÓÐ×ÐËĞÞȮɯÔÖŊÌɯÉàîɯÊáàÕÕÐÒÐÌÔɯėëÊáëÊàÔɯ×ÈÛÖÎÌÕÌáýɯÙÖáÞÖÑÜɯėÜÚáÊáàÊàɯáɯÑÌÑɯ

ÊÏÖÙÖÉÈÔÐɯ ÞÚ×ĞėÐÚÛÕÐÌÑëÊàÔÐɯ Õ×ȭɯ áÌÚ×ÖėÌÔɯ ÔÌÛÈÉÖÓÐÊáÕàÔȮɯ ÊÏÖÙÖÉÈÔÐɯ ÚÌÙÊÖÞÖ-

ÕÈÊáàÕÐÖÞàÔÐɯÖÙÈáɯÊÏÖÙÖÉÈÔÐɯÞëÛÙÖÉàȭɯ6ɯÊÌÓÜɯÓepszego zrozumienia znaczenia roli 

ÚÍÐÕÎÖÓÐ×ÐËĞÞɯ Þɯ ×ÈÛÖÎÌÕÌáÐÌɯ ėÜÚáÊáàÊà ËÖÒėÈËÕÐÌɯ ×ÙáÌÈÕÈÓÐáÖÞÈÕÖɯ ËÖÚÛý×ÕÌɯ

×ÐĭÔÐÌÕÕÐÊÛÞÖɯÕÈɯÛÌÔÈÛɯÔÌÛÈÉÖÓÐáÔÜɯÚÍÐÕÎÖÓÐ×ÐËĞÞɯÞɯ×ÙáÌÉÐÌÎÜɯÛÌÑɯÊÏÖÙÖÉàȭɯɯ 

6ɯÚÒĞÙáÌɯáÈÑýÛÌÑɯėÜÚáÊáàÊÖÞo, zaburzony jest metabolizm ÚÍÐÕÎÖÓÐ×ÐËĞÞȮɯÞ tym 

S1P ÖÙÈáɯ "$1ȭɯ 6ɯ ėÜÚáÊáàÊàɯ ×ÖÞÚáÌÊÏÕàÔɯ áÑÈÞÐÚÒÐÌÔɯ ÑÌÚÛɯáÞÐýÒÚáÖÕÈɯ

×ÙáÌáÕÈÚÒĞÙÒÖÞÈɯ ÜÛÙÈÛÈɯ ÞÖËàɯ(TEWL) Ðɯ ÏÐ×ÌÙ×ÙÖÓÐÍÌÙÈÊÑÈɯ ÕÈÚÒĞÙÒÈɯ ÊÖɯ ÑÌÚÛɯ

Ú×ÖÞÖËÖÞÈÕÌɯÕÐŊÚáàÔɯ×ÖáÐÖÔÌÔɯÊÌÙÈÔÐËĞÞɯȹCERs) Ðɯ×ÖËÞàŊÚáÖÕàÔɯ×ÖáÐÖÔÌÔɯ

2ƕ/ɯÞɯÚÒĞÙáÌɯÖÉÑýÛÌÑɯėÜÚáÊáàÊë [11].  

4ɯ×ÈÊÑÌÕÛĞÞɯáɯÕÈËÞÈÎëȮɯÚÛýŊÌÕÐÈ "ƖƘȯƔɯÐɯ"ƕƚȯƕɯÉàėà ujemnie skorelowane z 

ÕÈÚÐÓÌÕÐÌÔɯ ėÜÚáÊáàÊàɯ ÔÐÌÙáÖÕàÔɯ ÞÚÒÈňÕÐÒÐÌÔɯ / 2(ȭɯWzrost poziomu C24:0 

×ÙáàÊáàÕÐÈɯÚÐýɯËÖ zmniejszenia nasilenia stanu zapalnego i rozwoju ÐÕÚÜÓÐÕÖÖ×ÖÙÕÖĭÊÐɯ

oraz utrzymani a ×ÙÈÞÐËėÖÞÌÑɯÏÖÔÌÖÚÛÈáàɯÞëÛÙÖÉàȭ (ÓÖĭî C24:1 dodatnio  koreluje z 

PASIȮɯÜɯÖÚĞÉɯÊÏÖÙàÊÏɯÕÈɯėÜÚáÊáàÊýɯáɯ×ÙÈÞÐËėÖÞë masë ÊÐÈėÈȭɯ"ƖƘȯƕɯÑÌÚÛɯÔÈÙÒÌÙÌÔɯ

ÚÛÈÕÜɯáÈ×ÈÓÕÌÎÖɯÐɯÔÈɯÞÈÙÛÖĭîɯ×ÙÖÎÕÖÚÛàÊáÕëɯÞɯ×ÙáÌÞÐËàÞÈÕÐÜɯ×ÙáÌÉÐÌÎÜɯėÜÚáÊáàÊàȭɯ

4ɯ ×ÈÊÑÌÕÛĞÞɯ áɯ ÖÛàėÖĭÊÐëɯ Ðɯ ÊÏÖÙÖÉÈÔÐɯ ÞÚ×ĞėÐÚÛÕÐÌÑëÊàÔÐȮɯ ÛÈÒÐÔÐɯ ÑÈÒɯ 3Ɩ#,Ȯɯ

áÈÖÉÚÌÙÞÖÞÈÕÖɯ ×ÖËÞàŊÚáÖÕàɯ ×ÖáÐÖÔɯ "$1Úɯ Þɯsurowicy w ×ÖÙĞÞÕÈÕÐÜɯ ËÖɯ

áËÙÖÞàÊÏɯ×ÈÊÑÌÕÛĞÞ [28]. 

/ÖËÞàŊÚáÖÕàɯpoziom CERs w surowicy ×ÈÊÑÌÕÛĞÞɯáɯ ėÜÚáÊáàÊëɯ ÔÖŊÌɯ

ÞÚÒÈáàÞÈîɯÕÈɯÙÖáÞÐÑÈÑëÊÌɯÚÐýɯÚÊÏÖÙáÌÕÐÈɯÞëÛÙÖÉàȭɯ6ɯÊÏÖÙÖÉÈÊÏɯÞëÛÙÖÉàɯÐÓÖĭîɯCERs 

dodatnio  koreluje dodatnio ÉÌá×ÖĭÙÌËÕÐÖɯáÌɯÚÛýŊÌÕÐÌÔɯ +3 [28]ȭɯ6ɯáÞÐëáÒÜ z tym, 
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ÞàÚÖÒÐɯ×ÖáÐÖÔɯ"ƕƘȯƔɯÐɯ"ƖƘȯƔɯÖÉÚÌÙÞÖÞÈÕàɯÜɯ×ÈÊÑÌÕÛĞÞɯÊÐÌÙ×ÐëÊàÊÏɯÕÈɯėÜÚáÊáàÊýɯ

moŊÌɯÉàîɯáÞÐëáÈÕàɯÙĞÞÕÐÌŊɯá ÊÏÖÙÖÉÈÔÐɯÞëÛÙÖÉàȭ 

W chorobach sercowo-ÕÈÊáàÕÐÖÞàÊÏɯáÞÐýÒÚáÖÕàɯ×ÖáÐÖÔɯ"$1ÚɯÖËÕÖÛÖÞÈÕàɯ

ÉàėɯÞɯÛÒÈÕÒÈÊÏɯÔÐýĭÕÐÈɯÚÌÙÊÖÞÌÎÖ po epizodzie ostrego MI  ÖÙÈáɯáÞÐëáÈÕàɯÉàėɯáɯ

ÞàŊÚáàÔÐɯÞÚÒÈňÕÐÒÈÔÐɯĭÔÐÌÙÊÐɯÒÖÔĞÙÌÒɯÔÐýĭÕÐÈɯÚÌÙÊÖÞÌÎÖɯÞɯÓÌÞÌÑɯÒÖÔÖrze i 

pogorszeniem funkcji  tego organuȭɯ/ÖÕÈËÛÖȮɯÜÞÈŊÈɯÚÐýɯŊÌɯÕÈËÌÒÚ×ÙÌÚÑÈɯÊÌÙÈÔÐËÈáàɯ

kwasowejȮɯɯÞɯÛÒÈÕÊÌɯÔÐýĭÕÐÈɯÚÌÙÊÖÞÌÎÖȮɯÔÖŊÌɯáÈ×ÌÞÕÐÈîɯÒÈÙËÐÖ×ÙÖÛÌÒÊÑýɯ×ÖɯáÈÞÈÓÌɯ

ÔÐýĭÕÐÈɯÚÌÙÊÖÞÌÎÖȭɯ-ÈÛÖÔÐÈÚÛɯ×ÖËÞàŊÚáÖÕàɯ×ÖáÐÖÔɯ2ƕ/ɯwe krwi ÞÚÒÈáàÞÈėɯÕÈɯ

ryzyko ÞàÚÛë×ÐÌÕÐÈɯÉÙÈËàÒÈÙËÐÐȭ  

1ÌÈÚÜÔÜÑëÊȮɯ Ö×ÙĞÊáɯ ÞÐÌÓÜɯ ×ÜÉÓÐÒÈÊÑÐɯ ×ÖÛÞÐÌÙËáÈÑëÊàÊÏɯ áÕÈÊáÌÕÐÌɯ ÙĞŊÕàÊÏɯ

ÙÖËáÈÑĞÞɯÚÍÐÕÎÖÓÐ×ÐËĞÞɯÞɯÙÖáÞÖÑÜɯÐɯ×ÙáÌÉÐÌÎÜɯėÜÚáÊáàÊàȮɯ×ÖÑÈÞÐÈÑëɯÚÐýɯÙĞÞÕÐÌŊɯliczne 

ËÖÕÐÌÚÐÌÕÐÈȮɯŊÌɯáÈÉÜÙáÖÕàɯÔÌÛÈÉÖÓÐáÔɯÛàÊÏɯáÞÐëáÒĞÞɯÔÖŊÌɯÞ×ėàÞÈîɯÕÈɯÙÖáÞĞÑɯoraz 

×ÙáÌÉÐÌÎɯ ÐÕÕàÊÏɯ ÚÊÏÖÙáÌĘɯ ÖÎĞÓÕÖÜÚÛÙÖÑÖÞàÊÏɯ ÛÈÒÐÊÏɯ ÑÈÒ: ÖÛàėÖĭî, T2DM, 

ÐÕÚÜÓÐÕÖÖ×ÖÙÕÖĭî, choroby ÞëÛÙÖÉàȮɯÊáàɯÊÏÖÙoby  sercowo-naczyniow e. Pomimo tego, 

ÐŊɯ ÔÌÛÈÉÖÓÐáÔɯ ÚÍÐÕÎÖÓÐ×ÐËĞÞɯ Þɯ ÙĞŊÕàÊÏɯ ÚÊÏÖÙáÌÕÐÈÊÏɯ áÖÚÛÈėɯ ÚáÌÙÖÒÖɯ áÉÈËÈÕàȮɯ

×ÖÛÙáÌÉÕÌɯÚëɯËÈÓÚáÌɯÉÈËÈÕia w celu ÖÊÌÕàɯáÈÓÌŊÕÖĭÊÐɯÞÚ×ĞėÞàÚÛý×ÖÞÈÕÐÈɯÊÏÖÙĞÉɯ

metabolicznych i zapalnych.  
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4.4 Wnioski.  

ƕȭɯ/ÈÊÑÌÕÊÐɯáɯėÜÚáÊáàÊëɯ×ÖÚ×ÖÓÐÛëɯÔÈÑëɯodmienny profil sfingolipid owy  ÞɯÚÒĞÙáÌɯ

zmienionej (ÞàŊÚáÌɯÚÛýŊÌÕÐÌɯCERs, S1P, SFO, SFA, SFA1P) Þɯ×ÖÙĞÞÕÈÕÐÜɯËÖɯÚÒĞÙàɯ

niezmienionej chorobowo oraz do ÚÒĞÙàɯÖÚĞÉɯáËÙÖÞàÊÏȭ 

Ɩȭɯ6ɯÚÒĞÙáÌɯÕÐÌáÔÐÌÕÐÖÕÌÑ chorobowo Üɯ×ÈÊÑÌÕÛĞÞɯáɯėÜÚáÊáàÊëɯÚÛÞÐÌÙËáÖÕÖɯÞàŊÚáÌɯ

ÚÛýŊÌÕÐÈɯÚÍÐÕÎÖÓÐ×ÐËĞÞɯ ȹCERs, SFO) w ×ÖÙĞÞÕÈÕÐÜɯ ËÖɯ ÚÒĞÙàɯ ÖÚĞÉɯ áËÙÖÞàÊÏȭɯ

Wskazuje to, ÕÈɯÞàÚÛý×ÖÞÈÕÐÌɯáÈÉÜÙáÌĘɯÐɯÕÐÌ×ÙÈÞÐËėÖÞÖĭÊÐɯÔÌÛÈÉÖÓÐáÔÜɯÓÐ×ÐËĞÞɯ

nawet w  ÒÓÐÕÐÊáÕÐÌɯ×ÖáÖÙÕÐÌɯÕÐÌáÔÐÌÕÐÖÕÌÑɯÚÒĞÙáÌȭ    

Ɨȭɯ9ÈÖÉÚÌÙÞÖÞÈÕÌɯÒÖÙÌÓÈÊÑÌɯÔÐýËáàɯÞàÉÙÈÕàÔÐɯÉÐÖÈÒÛàÞÕàÔÐɯÚÍÐÕÎÖÓÐ×ÐËÈÔÐɯÞɯ

ÚÒĞÙáÌɯ áÔÐÌÕÐÖÕÌÑ ÊÏÖÙÖÉÖÞÖɯ Èɯ ×ÖáÐÖÔÌÔɯ ÛàÊÏɯ ÚÈÔàÊÏɯ áÞÐëáÒĞÞɯ Þɯ ÚÜÙÖÞÐÊàɯ

×ÈÊÑÌÕÛĞÞɯáɯėÜÚáÊáàÊëȮɯÔÖÎëɯÞÚÒÈáàÞÈîɯÕÈɯÞ×ėàÞɯáÈÉÜÙáÌĘ ÔÌÛÈÉÖÓÐáÔÜɯÓÐ×ÐËĞÞɯ

ÚÒĞÙàɯÕÈɯáÔÐÈÕàɯÖÎĞÓÕÖÜÚÛÙÖÑÖÞÌȭ 

Ƙȭɯ-ÐÌ×ÙÈÞÐËėÖÞàɯÔÌÛÈÉÖÓÐáÔɯÚÍÐÕÎÖÓÐ×ÐËĞÞɯÜɯ×ÈÊÑÌÕÛĞÞɯáɯėÜÚáÊáàÊëȮɯÔÖŊÌɯÞ×ėàÞÈîɯ

ÕÈɯÞàÚÛý×ÖÞÈÕÐÌɯÐɯ×ÙáÌÉÐÌÎɯÚÊÏÖÙáÌĘɯÞÚ×ĞėÐÚÛÕÐÌÑëÊàÊÏɯáɯėÜÚáÊáàÊëɯÕ×ȭɯÖÛàėÖĭÊÐȮɯ

áÌÚ×ÖėÜɯÔÌÛÈÉÖÓÐÊáÕÌÎÖȮɯÚÊÏÖÙáÌĘɯÞëÛÙÖÉàɯÖÙÈáɯÊÏÖÙĞÉɯÚÌÙÊÖÞÖ-naczyniowych.  
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1ÖáËáÐÈėɯƙȭɯ/ÜÉÓÐÒÈÊÑÌɯÚÛÈÕÖÞÐëÊÌɯÙÖá×ÙÈÞýɯËÖÒÛÖÙÚÒë 
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