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PROGRAM SYMPOZJUM 
 

 

 
CZWARTEK 

 
16.00-18.30 Rejestracja uczestników 

 
18.30- 19.10 Wykład dr hab. Ewa Stępień 

MikroRNA - nowy marker diagnostyczny czy cel terapii w leczeniu 
powikƱaƵ niedokrwienia miťǏnia sercowego. 
 

19.10-… Spotkanie przy lampce wina 
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PIĄTEK 

 
8.30 – 10.40 

 
Sesja I – Śródbłonek, zastawki, naczynia cz.I 

Przewodniczący sesji: Dr hab. Urszula Mackiewicz 
 

8.30-9.00 Extracellular Nucleotide Catabolism on the Surface of Human Aortic Valves and its 
Changes in Pathology B Kutryb-½ŀƧŊŎ, P WŀōƱƻƵǎƪŀ, P Àǳƪƻǿǎƪŀ, M Toczek, R Lango, J 
Rogowski, MH Yacoub, EM {ƱƻƳƛƵǎƪŀ, RT {ƳƻƭŜƵǎƪƛ 

9.00-9.20 Von Willebrand factor – endothelial biomarker detected by quantitative LC-
MS/MS measurements W {ǳǊŀƧΣ a hƭƪƻǿƛŎȊΣ ! YƻǿŀƭǎƪŀΣ ! ½ŀƪǊȊŜǿǎƪŀΣ Y YǳǏΣ { 
Chlopicki, M Walczak 

9.20-9.40 Metoda przyżyciowej oceny działania związków wpływających na funkcję 
śródbłonka i płytek krwi w czasie rzeczywistym, za pomocą mikroskopii 
konfokalnej. Oferta dla przemysłu i laboratoriów naukowych. K Kramkowski, A 
Leszczynska, K Przyborowski, U Rykaczewska, S Chlopicki, W Buczko. 

9.40-10.00 Anti-platelet effect of nitrite in vivo dependents on xanthine oxidoreductase 
(XOR). K Kramkowski, A Leszczynska, K Przyborowski, T Kaminski, U Rykaczewska, B 
Sitek, B Proniewski,

 
A Chmura-Skirlinska, RT Smolenski, W Buczko, S Chlopicki. 

10.00-10.20 Sezonowe zmiany ekspresji homologów Nox1, Nox2, Nox4 i Nox5 oksydazy 
NADPH w sercu świnki morskiej A Gajos, A .ŜǊťǎŜǿƛŎȊ 

10.20–10.40 What is the source of anticontractile factor released by the pedicle of human 
internal thoracic artery? K Kociszewska, M Malinowski, P Czekaj, MA Deja 

 
10.40-11.10 

 
Przerwa kawowa 
 

11.10-13.50 Sesja II – Śródbłonek, zastawki, naczynia cz.II 
Przewodniczący sesji: Prof. Maciej Kurpisz 

 
11.10-11.30 Modyfikacja właściwości skrzepu fibrynowego przez antagonistów witaminy K u 

pacjentów z migotaniem przedsionków: związek z czynnikami krzepnięcia i 
generacją trombiny a ½ŊōŎȊȅƪΣ W aŀƧŜǿǎƪƛΣ D YŀǊƪƻǿǎƪƛΣ ! Undas 

11.30-11.50 Ocena wpływu IL-4 na ekspresję mRNA receptorów wysokiego (FcεRI) i niskiego 
(Fc RʁII) powinowactwa dla przeciwciał IgE na pierwotnych aortalnych komórkach 
śródbłonka naczyniowego P Gorzelak-tŀōƛǏΣ Y ²ƻƧŘŀƴΣ 9 _ǳŎȊŀƪΣ Y !ƴǘƻǎƛƪΣ a 
.ƻǊƻǿƛŜŎΣ a /ƘŀƱǳōƛƵǎƪƛΣ a Broncel 

11.50-12.10 Wpływ lipopolisacharydu E. coli na integralność ludzkiego śródbłonka 
naczyniowego i profil cytokinowy komórek dendrytycznych w odpowiedzi na 
czynniki miażdzycogenne: apolipoproteinę B100 i 7-ketocholesterol a /ƘŀƱǳōƛƵǎƪƛΣ 
K Wojdan, E _ǳŎȊŀƪΣ ! Gajewski, K Rudnicka, M Borowiec, M Chmiela, M Broncel  

12.10-12.30 Effects of pulmonary hypertension on heart contractility: gender dependence K 
Sztormowska Achranowicz,  L YƻŎƛŏ,  Z Jankowski  

12.30-12.50 Modyfikacja zależnej od kanałów potasowych odpowiedzi rozkurczowej naczyń 
krezkowych izolowanych od szczurów z nadciśnieniem wtórnym (DOCA-salt).  M 
Kloza, O KarpƛƵǎƪŀΣ a .ŀǊŀƴƻǿǎƪŀ-YǳŎȊƪƻΣ . aŀƭƛƴƻǿǎƪŀΣ 9 IŀǊŀǎƛƳΣ 9 DǊȊťŘŀΣ I 
YƻȊƱƻǿǎƪŀ 

12.50-13.10 Czy LY393558, jednoczesny antagonista receptorów 5-HT1B i inhibitor transportera 
serotoniny SERT, może być stosowany w leczeniu tętniczego nadciśnieniu 
płucnego? h YŀǊǇƛƵǎƪŀΣ a .ŀǊŀƴƻǿǎƪŀ-YǳŎȊƪƻΣ a YƭƻȊŀΣ a YƻȊƱƻǿǎƪƛΣ a DǀǘƘŜǊǘΣ . 
Malinowska, H YƻȊƱƻǿǎƪŀ 

13.10-13.30 Effect of oxidized LDL CD39 and CD73 in human aortic valve endothelial cells E 
Kaniewska, M Mielcarek, A Sielicka, I Pelikant-aŀƱŜŎƪŀΣ ! /ƘŜǎǘŜǊ, M H Yacoub, RT. 
{ƳƻƭŜƵǎƪƛ 
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13.30-13.50 Ocena funkcji komórek śródbłonka naczyniowego u pacjentów otyłych przed i po 
umiarkowanej restrykcji kalorycznej Y YƻǊȅōŀƭǎƪŀΣ W _ǳŎȊŀƪΣ 9 {ǿƻǊŀ-Cwynar, A 
YŀƴƛƪƻǿǎƪŀΣ b /ȊŜǇǳƭƛǎΣ 5 YŀƴƛƪƻǿǎƪŀΣ a DǊȊȅƳƛǎƱŀǿǎƪƛΣ W ²ƛǘƻǿǎƪƛ 

 
14.00-15.00 

 

Obiad 
 

15.00-15.40 Wykład dr Michał Mielcarek 
Cardiac dȅǎŦǳƴŎǘƛƻƴ Lƴ IǳƴǘƛƴƎǘƻƴΩǎ disease 

 
15.40–17.20 

 

Sesja III – Niewydolność i choroba niedokrwienna cz.I 
Przewodniczący sesji: Prof. Marek Deja 

 

15.40-16.00 Eksperymenty In vitro modelu oryginalnej protezy zastawki aortalnej. P Siondalski, 
K Dawidowska, M Ditrich, L WilczyƵski 

16.00-16.20 Inhibition of AMP Deaminase is Cardioprotective in Acute Oxygen Deprivation in 
ApoE

-/-
/LDLR

-/-
AMPD

-/- 
CRE

+ 
triple knock- out mice M Zabielska, B Kutyb- Zajac, EM 

Slominska, RT Smolenski 

16.20-16.40 Spontaneous physical activity inhibits progression of heart failure in Tgαq*44 mice 
at early as well as at advanced stage of disease U Tyrankiewicz, T Skórka, M 
WŀōƱƻƵǎƪŀ, A Osiak, Y WŀǎƛƵǎƪƛ, A Osip, M Wojewoda, W! ÀƻƱŊŘȋΣ { Chlopicki

 
 

16.40-17.00 Cechy sercowych mezenchymalnych komórek zrębu CD105+CD34- i ich wpływ na 
strukturę pozawałowego serca myszy { aŀǘǳǎȊŎȊŀƪΣ W /ȊŀǇƭŀΣ 9 ²ƛǏƴƛŜǿǎƪŀΣ a 
Jarosz-.ƛŜƧΣ w {ƳƻƭŀǊŎȊȅƪΣ ¢ /ƛŎƘƻƵΣ W |ƭƛǿƪŀΣ a Garbacz, T WŀȋǿƛŜŎΣ Y YƻȊƛŜƱΣ a 
Zembala, M Zembala, S Szala 

17.00-17.20 Wpływ inhibitora rozkładu anandamidu URB597 na wybrane parametry 
izolowanego serca i lewego przedsionka szczurów z nadciśnieniem DOCA–salt. J 
Weresa, A tťŘȊƛƵǎƪŀ-Betiuk, M Toczek, B Malinowska 

 
17.20-17.50 

 

Przerwa kawowa 
 

 
17.50–19.20 

 

Sesja IV – Niewydolność i choroba niedokrwienna cz.II 
Przewodniczący sesji: Dr hab. Ryszard T. Smoleński 

 

17.50-18.10 Polihedrocyty w skrzeplinach z tętnic wieńcowych od pacjentów w ostrej fazie 
zawału serca  a ½ŊōŎȊȅƪΣ a {ŀŘƻǿǎƪƛΣ W ½ŀƭŜǿǎƪƛΣ ! Undas 

18.10-18.30 Therapeutic potential of cardiac stromal stem cells (CStC) isolated from failing 
human heart in a mice model of chronic myocardial ischemia. M Garbacz, A Sliwka, 
T Jazwiec, K YƻȊƛŜƱ, M Jarosz-Biej, J Czapla, { aŀǘǳǎȊŎȊŀƪΣ 9 ²ƛǏƴƛŜǿǎƪŀΣ ¢ /ƛŎƘƻƵΣ w 
Smolarczyk, P Wilczek, M Zembala, S Szala, M Zembala jr. 

18.30-18.50 Heme oxygenase-1 deficiency is associated with increased post-myocardial 
infarction monocyte mobilization and impaired heart function ! WŀȋǿŀΣ a 
Tomczyk, K Bukowska-Strakova, K Szade, A Józkowicz, J Dulak 

18.50-19.10 Effect of graded ischemia on cardiac metabolism and function of AMP deaminase 
3 knock-out mice. M Toczek, P Àǳƪƻǿǎƪŀ, E {ƱƻƳƛƵǎƪŀ

 
, RT {ƳƻƭŜƵǎƪƛ 

19.10-19.30 The comparison of tissue saturation during vascular occlusion test under 
sevoflurane and propofol anaesthesia in various phases of heart surgery with 
cardiopulmonary bypass. A Biedrzycka, R Lango 

19.30-19.50 Masitinib has neuroprotective effect  in rats with post- ischemic stroke I Kocic, P 
Kowianski, I Rusiecka, G Lietzau, C Mansfield, A Moussy, O Hermine,  P Dubreuil 
 

20.00 - … Kolacja 
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SOBOTA 

 
9.00-9.30 Wykład dr hab. Tomasz Śledziński 

The importance of fatty acid pattern and synthesis In cardiovascular 
disease 

 
9.30-11.10 

 
Sesja V – Lipidy i aspekty dietetyczne 

Przewodniczący sesji: Prof. Andrzej Beręsewicz 

 
9.30-9.50 Rola ośrodkowej interakcji między układem apelinergicznym i 

wazopresynergicznym w regulacji czynności układu sercowo-naczyniowego O 
.ƻǊƻǿƛƪΣ Y YƻƭŀǎȊȅƵǎƪŀΣ Y /ȊŀǊȊŀǎǘŀΣ ! Cudnoch-WťŘǊȊŜƧŜǿǎƪŀ 

9.50-10.10 Hemodynamic effects of acute and chronic administration of hydrogen sulfide in 
rats with fructose-induced metabolic syndrome. a {ƛƪƻǊŀΣ Y YƻƭŀǎȊȅƵǎƪŀΣ ! 
5ǊŀǇŀƱŀΣ W {ƪǊȊȅǇŜŎƪƛΣ a Ufnal 

10.10-10.30 A link between the loss of ecto-5’-nucleotidase activity and aortic valve 
dysfunction in mice t ÀǳƪƻǿǎƪŀΣ L wȅōŀƪƻǿǎƪŀΣ . YǳǘǊȅō-½ŀƧŊŎΣ ! WŀǎȊǘŀƭΣ a ¢ƻŎȊŜƪΣ 
t wƻƳŀǎȊƪƻΣ ¢ .ƻǊƪƻǿǎƪƛΣ { /ƘƱƻǇƛŎƪƛΣ w¢ {ƳƻƭŜƵǎƪƛΣ 9a {ƱƻƳƛƵǎƪŀ 

10.30-10.50 Effect of pravastatin on lipid profile and area of atherosclerotic lesions in 
ApoE/LDLR

-/-
 double knockout mice fed control and low carbohydrate, high protein 

diet.  A Manterys, M Franczyk-ÀŀǊƽǿΣ L /ȊȅȍȅƵǎƪŀ-/ƛŎƘƻƵΣ ! 5ǊŀƘǳƴΣ 9 aŀǏƭŀƪΣ S 
/ƘƱƻǇƛŎƪƛΣ w. Kostogrys 

10.50-11.10 The effect of oxidized cholesterol on barier functions and IL-10 mRNA expression 
In human intestinal epithelium co-cultured with dendritic cells In the transwell 
system

 
M Chalubinski, K Wojdan, P Gorzelak, M Borowiec , M Broncel 

 
11.10-11.40 

 
Przerwa kawowa 

 
11.40-13.20 Sesja VI – Symulacje i zaawansowane techniki obliczeniowe 

Przewodniczący sesji: Dr hab. Tomasz Wierzba 

 
11.40-12.00 Visualization of short-term heart period variability with network tools D Makowiec 

12.00-12.20 Komputerowa analiza obrazów SEM skrzepów fibrynowych z użyciem metody 
macierzy współwystąpień (GLCM). W {ƛǳŘǳǘΣ W ¢ŀǊŀǎƛǳƪΣ a ½ŊōŎȊȅƪΣ ! Undas 

12.20-12.40 Fraktalne skalowanie drzewa naczyniowego może stanowić substrat dla 
pierwotnego nadciśnienia tętniczego T Buchner, T Sobiech 

12.40-13.00 Estimation of growth of human adipose derived stem cells (hADSC) on bio-
scaffolds - measurement of the activity of ecto-5'-nucleotidase. A Sielicka, E 
Kaniewska, I Pelikant-Malecka, EM. Slominska, RT. Smolenski 

13.00-13.20 Przewidywanie odpowiedzi sercowej na próbę symulowanego nurkowania w 
oparciu o spoczynkową częstość akcji serca wyznaczaną w sposób wielomodalny. 
TH WierzbaΣ Y aŀƭƛƴƻǿǎƪƛΣ { ½ŀƧŊŎȊƪƻǿǎƪƛΣ a {ƳƻƭƛƵǎƪŀ 

 
13.30-14.30 

 
Obiad 

 
14.30-… Zakończenie sympozjum 
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MikroRNA - nowy marker diagnostyczny czy cel terapii w leczeniu powikłań 
niedokrwienia mięśnia sercowego 

 
9ǿŀ {ǘťǇƛŜƵ 

 
½ŀƪƱŀŘ CƛȊȅƪƛ aŜŘȅŎȊƴŜƧΣ Lƴǎǘȅǘǳǘ CƛȊȅƪƛ ƛƳΦ aŀǊƛŀƴŀ {ƳƻƭǳŎƘƻǿǎƪƛŜƎƻΣ ¦ƴƛǿŜǊǎȅǘŜǘ WŀƎƛŜƭƭƻƵǎƪƛΣ YǊŀƪƽǿΣ tƻƭǎƪŀ 
 

 

¦ǇƱȅƴťƱȅ ǇǊŀǿƛŜ ŘǿƛŜ ŘŜƪŀŘȅ ƻŘ ŎȊŀǎǳ ƪƛŜŘȅ !ƴŘǊŜǿ CƛǊŜ ƛ /ǊŀƛƎ aŜƭƭƻ ƻǇǳōƭƛƪƻǿŀƭƛ 

ŘƻƴƛŜǎƛŜƴƛŜΣ ȍŜ ŘǿǳƴƛŎƛƻǿŜ ƪǊƽǘƪƛŜ ŦǊŀƎƳŜƴǘȅ  wb! όŘǎwb!ύ ƳƻƎŊ ǇƻǿƻŘƻǿŀŏ  έǿȅŎƛǎȊŜƴƛŜέ 

genów, specyficzne Řƭŀ ŘŀƴȅŎƘ ǎŜƪǿŜƴŎƧƛ wb! όмффуύΦ 9ŦŜƪǘ ǘŜƴ ƴŀȊǿŀƴƻ ƛƴǘŜǊŦŜǊŜƴŎƧŊ wb! 

(RNAi) i uhonorowano odkrywców Nagroda Nobla w dziedzinie medycyny w 2004 roku. 

5ƻǇƛŜǊƻ ƪƻƭŜƧƴŜ ŘƻǏǿƛŀŘŎȊŜƴƛŀ ŘƻƪǳƳŜƴǘŀƧŊŎŜΣ ȍŜ ŜŦŜƪǘ ǘŜƴ ƧŜǎǘ ƪƻƴǎŜǊǿŀǘȅǿƴȅƳ 

ewolucyjnie i uniwersalnym meŎƘŀƴƛȊƳŜƳ ǇǊƻǘŜƪŎȅƧƴȅƳ ƛ ǊŜƎǳƭǳƧŊŎȅƳ ƳŜǘŀōƻƭƛȊƳ 

komórkowy na poziomie transkrypcji genowej. Intensywne poszukiwania specyficznych, jak 

ǎŀŘȊƻƴƻ ǿƽǿŎȊŀǎΣ ǎŜƪǿŜƴŎƧƛ wb! ƻŘǇƻǿƛŜŘȊƛŀƴȅŎƘ Ȋŀ ǊŜƎǳƭŀŎƧť ƎŜƴƽǿ ǇƻƪŀȊŀƱȅΣ ȍŜ ƧŜŘƴȅƳ 

Ȋ ǿŀȍƴƛŜƧǎȊȅŎƘ ŜƭŜƳŜƴǘƽǿ ǘŜƎƻ ǇǊƻŎŜǎǳ ǎŊ ƪǊƽǘƪƛŜ ǎŊ ŦǊŀƎƳŜƴǘȅ wb! ƻ ŘƱǳƎƻǏŎƛ ƻƪΦ ƻŘ мф Řƻ 

но ƴǘ ǇƻǿǎǘŀƧŊŎŜ ȊŀȊǿȅŎȊŀƧ  ǿǎƪǳǘŜƪ ŎƛťŎƛŀ Řǎwb! ƭǳō ǎƘwb! ǇǊȊŜȊ ŜƴȊȅƳ ŜƴŘƻƴǳƪƭŜŀȊť 

5ƛŎŜǊΦ /ȊŊǎǘŜŎȊƪƛ ǘŜ ƴŀȊǿŀƴƻ Ƴƛwb!Σ ǿȅƻŘǊťōƴƛƻƴƻ ƧŜ ǎȅǎǘŜƳŀǘȅŎȊƴƛŜ Ȋ ŎŀƱŜƧ ƎǊǳǇȅ ƛƴƴȅŎƘΣ 

ƴƛŜƪƻŘǳƧŊŎȅŎƘ wb! ƛ ǊƻȊǇƻŎȊťǘƻ ǇƻǎȊǳƪƛǿŀƴƛŀ ƴŀŘ ƛŎƘ ǊƻƭŊ ǿ ŦƛȊƧƻƭƻƎƛŎȊƴŊ ƛ ǇƻǘŜƴŎƧŀƭƴȅƳ 

zastosowaniem w medycynie, jako biomarkera lub potencjalnego leku. W kardiologii 

rozpoznano szereg miRNA istotnych dla rozwoju komórek serca (miR-1, -133a, -133b, -208, -

199, -499), uszkodzenia i ǊŜƎŜƴŜǊŀŎƧƛ ǏǊƽŘōƱƻƴƪŀ όƳƛw-15, -16, -126, -34) lub zmian 

ȊǿƛŊȊŀƴȅŎƘ Ȋ ƴƛŜŘƻǘƭŜƴƛŜƴƛŜƳ ǎŜǊŎŀ όƳƛwb! -1,-21,-133a,-пноύΦ bŀƭŜȍȅ ȊǿǊƽŏ ǳǿŀƎťΣ ȍŜ 

ƳƛƪǊƻwb! ƛǎǘƻǘƴŜ Ȋ Ǉǳƴƪǘǳ ǿƛŘȊŜƴƛŀ ŘƛŀƎƴƻǎǘȅƪƛ ƪŀǊŘƛƻƭƻƎƛŎȊƴŜƧ ǇƻƧŀǿƛŀƧŊ ǎƛť ǿ ƪǊŊȍŜƴƛǳ 

obwodowym stosunkowo szybƪƻ όƳƛƴǳǘȅύ ƛ ǳǘǊȊȅƳǳƧŊ ǎƛť Ȋ ǇŜǿƴŊ ŎƘŀǊŀƪǘŜǊȅǎǘȅŎȊƴŊ Řƭŀ 

ǎƛŜōƛŜ ŘȅƴŀƳƛƪŊΦ  

tǊȊȅƪƱŀŘŜƳ Ȋŀǎǘƻǎƻǿŀƴƛŀ ƛƴǘŜǊŦŜǊŜƴŎƧƛ wb! ǿ ŎƘƻǊƻōŀŎƘ ǳƪƱŀŘǳ ƪǊŊȍŜƴƛŀ ƧŜǎǘ ƭŜŎȊŜƴƛŜ 

ƘƛǇŜǊŎƘƻƭŜǎǘŜǊƻƭŜƳƛƛΦ {ǘǊŀǘŜƎƛŀ ǘŜǊŀǇŜǳǘȅŎȊƴŀ ǇƻƭŜƎŀ ƴŀ ȊŀƘŀƳƻǿŀƴƛǳ ŜƪǎǇǊŜǎƧƛ ōƛŀƱƪŀ 

PCSK9 które ǿƛŊȍŊŎ ǎƛť Ȋ ǊŜŎŜǇǘƻǊŜƳ ƪƻƳƽǊƪƻǿȅƳ [5[ ǇƻǿƻŘǳƧŜ ƧŜƎƻ ŘŜƎǊŀŘŀŎƧť 

ǎƪƛŜǊƻǿǳƧŊŎ ǊŜŎŜǇǘƻǊ Řƻ ƭƛȊƻǎƻƳƽǿ ƛ ȊƳƴƛŜƧǎȊŀƧŊŎ ǿȅŎƘǿȅǘ [5[ Ȋ ƪǊǿƛΦ LƴƴȅƳ ǇǊȊȅƪƱŀŘŜƳ 

jest wykorzystanie antysensownego inhibitora dla miR-нлу ǿ ƭŜŎȊŜƴƛǳ ƴƛŜǿȅŘƻƭƴƻǏŎƛ ǎŜǊŎŀ ƛ 

ƛƴƴȅŎƘ ǇƻǿƛƪƱŀƵ ƳŜǘŀōƻƭƛŎȊƴȅŎƘ ǿ ŎǳƪǊȊȅŎȅΦ aƛƳƻΣ ȍŜ ƴƛŜ ȊƴŀƴŜ ǎŊ ǇǊȊȅƪƱŀŘȅ ȊŀǎǘƻǎƻǿŀƵ 

ƪƭƛƴƛŎȊƴȅŎƘ ǿ ƭŜŎȊŜƴƛǳ ǇƻǿƛƪƱŀƵ ȊǿƛŊȊŀƴȅŎƘ Ȋ ƴƛŜŘƻǘƭŜƴƛŜƴƛŜƳ ǎŜǊŎŀΣ ǘƻ Ƴƛw-126 i rodzina 

miR-15 (-мсŀΣ мсōύ ƳƻƎŊ ƻƪŀȊŀŏ ƴƛŜǎƪǳǘŜŎȊƴȅƳ ŎŜƭŜƳ ǿ ƻŎƘǊƻƴƛŜ ǇǊȊŜŘ ǎƪǳǘƪŀƳƛ 

niedokrwienia. 
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Extracellular Nucleotide Catabolism on the Surface of Human Aortic Valves 
and its Changes in Pathology 

 

Barbara Kutryb-½ŀƧŊŎ1Σ tŀǘǊȅŎƧŀ WŀōƱƻƵǎƪŀ1Σ tŀǳƭƛƴŀ Àǳƪƻǿǎƪŀ1, Marta Toczek1,  
Romuald Lango2, Jan Rogowski3, Magdi H. Yacoub4Σ 9ǿŀ aΦ {ƱƻƳƛƵǎƪŀ1,  

wȅǎȊŀǊŘ ¢Φ {ƳƻƭŜƵǎƪƛ1 
 

1
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2
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3
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3
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Enzymes of extracellular nucleotide metabolism participate in regulatory functions, 

such as immunomodulation, thromboregulation, bone remodeling or cell proliferation by 

controlling extracellular nucleotide metabolite concentrations. In valves, disturbances of 

these processes may lead to calcification. This study aimed to investigate the changes in 

extracellular nucleotide metabolism in pathology of human aortic valves. 

Stenotic aortic valves were obtained from patients after aortic valve replacement 

(n=101) and non-stenotic valves were obtained after heart transplantation or Bentall 

procedure (n=19). Valves were analyzed for ecto-nucleoside triphosphate 

diphosphohydrolase (eNTPD), ecto-рΩ-nucleotidase (e5NT) and ecto-adenosine deaminase 

(eADA) activities by exposing specific area of fibrosa or ventricularis side to medium with 

nucleotide substrates and tracing conversions by high performance liquid chromatography. 

Valvular Ca2+, Mg2+ and PO4
3- deposits were estimated colorimetrically. Obtained results 

were correlated with echocardiography and laboratory clinical data. 

On the fibrosa of stenotic aortic valve, activities of eNTPD, e5NT and eADA were 

1.80±0.09, 1.23±0.07, 0.95±0.08 nmol/min/cm2 (mean±SEM), respectively. Whereas, in the 

non-stenotic valves these activities were higher: 2.52±0.29 (eNTPD) and 1.95±0.21 (e5NT) or 

lower: 0.54±0.08 nmol/min/cm2 (eADA). No differences between stenotic and non-stenotic 

valves were observed on the ventricular side. Negative correlations were found between 

activity of ecto-nucleotidases, valvular deposits, severe stenosis echocardiography 

parameters and plasma low density lipoproteins as well as between eADA activity and high 

density lipoproteins. Positive correlations were demonstrated between ecto-nucleotidases 

and prothrombin time, between eADA activity and blood pressure and valvular PO4
3-. 

These results demonstrated that extracellular nucleotide breakdown in the valve is 

adversely modified in aortic stenosis. Diminished activities of eNTPD and e5NT with increase 

in eADA activity may affect extracellular nucleotide concentrations in the way that favors 

valve inflammation and calcification.  

¢Ƙƛǎ ǊŜǎŜŀǊŎƘ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ǿƛǘƘƛƴ ǘƘŜ ǇǊƻƧŜŎǘ αbǳŎƭŜƻǘƛŘŜǎ ƛƴ ǇŀǘƘƻƭogy, diagnosis and therapy of heart 
ŘƛǎŜŀǎŜέ ǘƘŀǘ ƛǎ Ŏƻ-financed by European Union within European Regional Development Fund of Innovative 
Economy Programme and Programme TEAM of Foundation for Polish Science 
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Von Willebrand Factor -  endothelial biomarker detected  
by quantitative LC-MS/MS measurements 
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Introduction: Von Willebrand Factor (vWF) is a large multimeric plasma protein that contains 

many domains which demonstrate their own significant function in human body. vWF plays 

crucial roles in platelet adhesion and aggregation which are classified as the initial steps in 

thrombus formation. Von Willebrand Factor is produced constitutively in endothelial cells, 

megakaryocytes and subendothelial tissues and is released upon endothelial damage, resulting 

in the significant elevation of its endogenous concentration in plasma. Accordingly, the vWF 

may be used successfully as a biomarker of endothelial dysfunction that is associated with pro-

thrombotic phenotype. 

The aim of this research was to develop a new nanoLC-MS/MS method for simultaneous 

detection and quantification of selected fragments of vWF factor in biological samples using its 

specific for mice and humans peptide fragments. The results of quantification of vWF 

concentration may be important in clinical diagnoses of endothelial dysfunction. 

Materials and methods: In this research characteristic amino acid sequences of the investigated 

protein fragments were identified using high-resolution mass spectrometer Orbitrap XL 

Discovery (Thermo Scientific) and separated on nano liquid chromatography Ultimate 3000 

(Dionex) coupled with tandem mass spectrometry QTRAP 5500 (AB SCIEX). 

In order to pre-verify new quantitative method the experiment was performed using plasma 

obtained from C57BL/6J and db/db mice as a control and studied group, respectively. Protein 

mixtures of each samples were subjected to trypsin digestion, purification and densification 

using micro extraction according to previously elaborated protocol for sample preparation. 

Subsequently, obtained peptide fragments of vWF were analyzed using MRM mode in nanoLC-

MS/MS configuration. 

Results and Conclusions: After preliminary analyses demonstrated that based on the detection 

of specific and carefully selected fragments it is possible to monitor vWF activity in plasma. 

CǳǊǘƘŜǊ ǎǘǳŘƛŜǎ ǿƛǘƘ ǉǳŀƴǘƛǘŀǘƛǾŜ Ƴŀǎǎ ǎǇŜŎǘǊƻƳŜǘǊȅ ŦƻǊ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ Ǿ²CΩǎ 

concentrations in mice with endothelial dysfunction are ongoing.  

 
Acknowledgments: This study was supported by the European Union from the resources of the European Regional 
Development Fund under the Innovative Economy Programme (grant coordinated by JCET-UJ, No POIG.01.01.02-00-
069/09) 

mailto:*joanna.suraj@jcet.eu
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Metoda przyżyciowej oceny działania związków wpływających na funkcję 
śródbłonka i płytek krwi w czasie rzeczywistym, za pomocą mikroskopii 

konfokalnej. Oferta dla przemysłu i laboratoriów naukowych. 
 

K. Kramkowski1, A. Leszczynska2, K. Przyborowski3, U. Rykaczewska1, S. Chlopicki3,4,  
W. Buczko1. 
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aŜǘƻŘŀ ƻǇŀǊǘŀ ƧŜǎǘ ƴŀ ǇǊȊȅȍȅŎƛƻǿŜƧ ƳƛƪǊƻǎƪƻǇƛƛ ƪƻƴŦƻƪŀƭƴŜƧ ǿ ŎȊŀǎƛŜ ǊȊŜŎȊȅǿƛǎǘȅƳΦ tƻ ǊŀȊ 

ǇƛŜǊǿǎȊȅ ǿ ǘŀƪƛŎƘ ǿŀǊǳƴƪŀŎƘ ƳƻȍƭƛǿŜ ǎŊΥ hŎŜƴŀ ŀƪǘȅǿƴƻǏŎƛ ǇƻǎȊŎȊŜƎƽƭƴȅŎƘ ŜƭŜƳŜƴǘƽǿ 

ǇǊƻŎŜǎǳ ȊŀƪǊȊŜǇƻǿŜƎƻ όǏǊƽŘōƱƻƴŜƪΣ ǇƱȅǘƪƛ ƪǊǿƛΣ ƴƛŜƪǘƽǊŜ ōƛŀƱƪŀ ƻǎƻŎȊŀύ ƻǊŀȊ ƭŜǳƪƻŎȅǘƽǿ ǿ 

czasie rzeczywistym. - Fizjologia, - Patologia. Szybki skrining in vivo leków o potencjalnym 

ŘȊƛŀƱŀƴƛǳ  ǇǊȊŜŎƛǿȊŀƪǊȊŜǇƻǿȅƳ ƛ ǏǊƽŘōƱƻƴƪƻǿȅƳΥ - α5ǊǳƎ ŘŜǾŜƭƻǇŜƳŜƴǘέ, -  Farmakologia. 

²ȅƪǊȅǿŀƴƛŜ ƳŜŎƘŀƴƛȊƳƽǿ ŘȊƛŀƱŀƴƛŀ ƭŜƪƽǿ ƴŀ ǇƱȅǘƪƛ ƪǊǿƛ ƛκƭǳō ǏǊƽŘōƱƻƴŜƪΦ 9ŦŜƪǘȅ ŘȊƛŀƱŀƴƛŀ 

ƴŀǘȅŎƘƳƛŀǎǘƻǿŜƎƻ ƛ ƻŘƭŜƎƱŜƎƻΦ - Farmakologia.  

5ƻŘŀǘƪƻǿƻ ƛǎǘƴƛŜƧŜ ƳƻȍƭƛǿƻǏŏ modyfikacji metody w kierunkach:  

1) ½ǿƛťƪǎȊŜƴƛŀ ǊƻȊŘȊƛŜƭŎȊƻǏŎƛ ƛ ŀƴŀƭƛȊ ōƛƻŎƘŜƳƛŎȊƴȅŎƘΣ  

2) hōǎŜǊǿŀŎƧƛ ƴŀǊȊŊŘƻǿȅŎƘ όƻƪƻΣ ƳƽȊƎΣ ǿŊǘǊƻōŀύ,  

3) hōǎŜǊǿŀŎƧƛκŜƪǎǇŜǊȅƳŜƴǘƽǿ ŘƱǳƎƻǘǊǿŀƱȅŎƘΣ ȊŀƪƱŀŘŀƧŊŎȅŎƘ ǿȅōǳŘȊŜƴƛŜ ȊǿƛŜǊȊťŎƛŀ,  

4) Analiz  4D,  

5) /Ȋȅƴƴƛƪŀ ƛƴƛŎƧǳƧŊŎŜƎƻ ȊŀƪǊȊŜǇƛŎť,  

6) aƛƪǊƻŘȅǎŜƪŎƧƛ ǇǊȊȅȍȅŎƛƻǿŜƧ.   

tƻƴŀŘǘƻ ƻŦŜǊǳƧŜ ǎƛť ǿŜǊȅŦƛƪŀŎƧť pozyskanych wyników innymi metodami badania zakrzepicy 

u myszy lub szczurów:  

1) aŜǘƻŘŀ ȊŀƪǊȊŜǇƛŎȅ ǘťǘƴƛŎȊŜƧ ǎǘȅƳǳƭƻǿŀƴŜƧ ǇǊŊŘŜƳ ǳ ƳȅǎȊȅ,  

2) aŜǘƻŘŀ ȊŀƪǊȊŜǇƛŎȅ ǘťǘƴƛŎȊŜƧ ǎǘȅƳǳƭƻǿŀƴŜƧ ǇǊŊŘŜƳ ǳ ǎȊŎȊǳǊƽǿ  

3) aŜǘƻŘŀ ȊŀƪǊȊŜǇƛŎȅ ȍȅƭƴŜƧ ǎǘȅƳǳƭƻǿŀƴŜƧ ǎǘŀȊŊ ǳ ǎȊŎȊǳǊƽǿ  
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Anti-platelet effect of nitrite in vivo dependents on xanthine oxidoreductase 
(XOR). 
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For decades nitrites (NO2
-) and nitrates (NO3

-) were thought to be the stable end products of 

nitric oxide (NO) produced by NO synthases (NOS). However, it is evident now that, nitrite is 

reduced back to bioactive NO along an oxygen and physiological pH gradient by a variety of 

mechanisms, including enzymatic reduction by deoxyhemoglobin or xanthine oxidoreductase 

(XOR). Recently, it was demonstrated that nitrite induced vasodilation in hypertensive rats is 

mediated by XOR-dependent reduction of nitrite to nitric oxide (NO) (Gosh, Hypertension 2013). 

The aim of this study was to analyze the role of XOX in anti-platelet and antithrombotic activities 

of nitrite in rats with renovascular hypertension, induced by partial ligation on left renal artery. 

Arterial thrombosis was induced electrically in carotid artery and nitrite effects on thrombus 

weight, ex vivo platelet activity, fibrynolysis and coagulation parameters, as well as 

nitrosylhemoglobin (NOHb) and nitrite/nitrate plasma concentration were assessed in presence 

and absence of XOX inhibitors. Sodium nitrite (NaNO2) was administered  twice a day for 3 days 

(p.o.) in a dose of 0.17 mmol/kg, and allopurinol (ALLO) and febuxostate (FEB) (p.o.) in doses of 

100 mg/kg and 5 mg/kg, respectively, 30 minutes before nitrite administration (n=13-19). Nitrite 

decreased Thrombus Weight (TW) (0.48±0.03 mg vs. VEH 0.88±0.08 mg; p<0.001), but FEB only 

partially reversed this effect (TW=0.63±0.06 mg; p<0.05 vs nitrites), while ALLO was without the 

effect (TW=0.43±0.02 mg). On the other hand, in nitrite-ǘǊŜŀǘŜŘ ŀƴƛƳŀƭǎΣ ŎƻƭƭŀƎŜƴ όр ˃Ǝ/ml)-

induced whole blood platelet aggregation ex vivo (70.5±7.1% vs VEH 100±4.5%; p<0.05) as well 

as stirring -induced TXB2 release were substantially reduced while FEB and ALLO fully reversed 

these effects.  NOHb, nitrite/nitrate concentration in plasma increased profoundly in nitrite-

treated rats to micromolar range of concentrations. In in vitro assay antiplatelet effects of nitrite 

(10-1000 uM) was fully reversed by FEB not only in normoxic but also in hypoxic conditions. In 

addition, nitrite treatment decreased PAI-1 concentration (0.47±0.13 ng/ml vs VEH  0.62±0.04 

ng/ml; p<0.05) and FEB or ALLO reversed this effect (0.66±0.52 ng/ml and 0.69±0.05 ng/ml). In 

contrast, PT, APTT, TT, fibrinogen level, QUICK,  t-t! ƭŜǾŜƭΣ ʰ2-antiplasmin activity  remained 

unchanged after nitrite treatment. Interestingly, fibrinogen generation was blunted in nitrite-

treated animals and neither FEB nor ALLO reversed this effects. In summary, nitrite reduction to 

NO by XOR , but not by deoxyhemoglobin, plays a major role in antiplatelet effect of nitrite in 

vivo in rats. However, antithrombotic effect of nitrite also involves XOR-independent 

mechanisms of NO generation affecting coagulation.  
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Sezonowe zmiany ekspresji homologów Nox1, Nox2, Nox4 i Nox5 oksydazy 
NADPH w sercu świnki morskiej 
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bŀŎȊȅƴƛƻǿȅ ǎǘǊŜǎ ƻƪǎȅŘŀŎȅƧƴȅ όb{hύ ƛ ŘȅǎŦǳƴƪŎƧŀ ǏǊƽŘōƱƻƴƪƻǿŀ ǎŊ ŎŜƴǘǊŀƭƴȅƳ ŜƭŜƳŜƴǘŜƳ 

patomechanizmu choroby sercowo-naczyniowej i takich stanów jak po-reperfuzyjny odczyn 

ȊŀǇŀƭƴȅ ƛ αno-reflow phenomenonέΦ ½ŀ b{h ƻŘǇƻǿƛŜŘȊƛŀƭƴŀ ƧŜǎǘ ƴŀŘǇǊƻŘǳƪŎƧŀ ŀƴƛƻƴƻǊƻŘƴƛƪŀ 

ponadtlenkowego (O2
-ύ ǇǊȊŜȊ ǊƽȍƴŜ ǳƪƱŀŘȅ ŜƴȊȅƳŀǘȅŎȊƴŜΣ ǿ ǘȅƳ ǇǊȊŜȊ ƻƪǎȅŘŀȊť b!5tI 

όbƻȄύΦ ² ǳƪƱŀŘȊƛŜ ƪǊŊȍŜƴƛŀ ǳ ƭǳŘȊƛ ƻōŜŎƴŜ ǎŊ ŎȊǘŜǊȅ ƘƻƳƻƭƻƎƛ bƻȄ όbƻȄмΣ bƻȄнΣ bƻȄпΣ bƻȄрύΦ 

¦ ƎǊȅȊƻƴƛ ǿȅǎǘťǇǳƧŊ ƧŜŘȅƴƛŜ bƻȄмΣ bƻȄн ƛ bƻȄпΦ wƻƭŀ ǇƻǎȊŎȊŜƎƽƭƴȅŎƘ bƻȄ ǿ ƳŜŎƘŀƴƛȊƳƛŜ 

b{h ƧŜǎǘ ǎƱŀōƻ ǇƻȊƴŀƴŀΦ hǎǘŀǘƴƛƻ ǇƻƧŀǿƛƱȅ ǎƛť ŘŀƴŜΣ ȍŜΣ ǇŀǊŀŘƻƪǎŀƭƴƛŜΣ bƻȄп Ƴŀ ƻchronne 

ŘȊƛŀƱŀƴƛŜ ƴŀ ǏǊƽŘōƱƻƴŜƪ ƴŀŎȊȅƴƛƻǿȅ όSchröder et al. Circ Res 2012;110:1217-25). 

²ȅƪŀȊŀƭƛǏƳȅ ƻǎǘŀǘƴƛƻ όKonior et al. JMCC 2011;50:686-94ύΣ ȍŜ ǿ ǎŜǊŎǳ Ǐǿƛƴƪƛ ƳƻǊǎƪƛŜƧ 

ǎŜȊƻƴƻǿƛ ƭŜǘƴƛŜƳǳ ǘƻǿŀǊȊȅǎȊȅ ȊǿƛťƪǎȊƻƴŀ ǇǊƻŘǳƪŎƧŀ O2
- ƛ ŀƪǘȅǿƴƻǏŏ bƻȄ ƻǊŀȊ ŘȅǎŦǳƴƪŎja 

ǏǊƽŘōƱƻƴƪƻǿŀΦ ² ƻōŜŎƴȅƳ ōŀŘŀƴƛǳ ŀƴŀƭƛȊǳƧŜƳȅ ǎŜȊƻƴƻǿŜ ȊƳƛŀƴȅ ŜƪǎǇǊŜǎƧƛ ƘƻƳƻƭƻƎƽǿ 

bƻȄ ǿ ƛȊƻƭƻǿŀƴȅƳ ǎŜǊŎǳ Ǐǿƛƴƪƛ ƳƻǊǎƪƛŜƧΦ aƛŜǊȊȅƭƛǏƳȅ ǎŜǊŎƻǿŊ ǇǊƻŘǳƪŎƧť h2
- (metoda z 

ŎȅǘƻŎƘǊƻƳŜƳ Ŏύ ƛ ŦǳƴƪŎƧť ǏǊƽŘōƱƻƴƪŀ όǘŜǎǘ Ȋ ŀŎŜǘȅƭƻŎƘƻƭƛƴŊύ ƻǊŀȊ ǿ ƘƻƳƻƎŜƴŀǘŀŎƘ ǎŜǊŎ 

aktyǿƴƻǏŏ ŜƴȊȅƳŀǘȅŎȊƴŊ bƻȄ όǎǇŜƪǘǊƻŦƻǘƻƳŜǘǊƛŀύ ƛ ŜƪǎǇǊŜǎƧť ōƛŀƱŜƪ bƻȄ ό²ŜǎǘŜǊƴ ōƭƻǘύΦ 

9ƪǎǇŜǊȅƳŜƴǘȅ ȊƻǎǘŀƱȅ ǿȅƪƻƴŀƴŜ ǿ ƻƪǊŜǎƛŜ ŎȊŜǊǿƛŜŎ-ƭƛǇƛŜŎ Ǿǎ ǇŀȋŘȊƛŜǊƴƛƪ-ƪǿƛŜŎƛŜƵΦ  

{ǘǿƛŜǊŘȊƛƭƛǏƳȅ ŜƪǎǇǊŜǎƧť bƻȄр ǿ ǎŜǊŎŀŎƘ Ǐǿƛƴƪƛ ƳƻǊǎƪƛŜƧ ǇƻŘƻōƴƛŜ Ƨŀƪ ǿ ǎŜǊŎǳ ŎȊƱƻǿƛŜƪŀ 

(pozytywna kontrola) i brak takiej ekspresji w sercu szczura (negatywna kontrola). 

{ŜǊŎŀ ōŀŘŀƴŜ ǿ ǎŜȊƻƴƛŜ ƭŜǘƴƛƳ ǿ ǇƻǊƽǿƴŀƴƛǳ Řƻ ǎŜȊƻƴǳ ƧŜǎƛŜƵ-ȊƛƳŀ ŎƘŀǊŀƪǘŜǊȅȊƻǿŀƱȅ ǎƛťΥ 

(i) ~2,5-krotnym wzrostem produkcji O2
-; (ii) ~2,5-ƪǊƻǘƴȅƳ ǿȊǊƻǎǘŜƳ ŀƪǘȅǿƴƻǏŎƛ 

enzymatȅŎȊƴŜƧ bƻȄΤ όƛƛƛύ Ϥул҈ ǳǇƻǏƭŜŘȊŜƴƛŜƳ ǊŜŀƪǘȅǿƴƻǏŎƛ ƴŀŎȊȅƵ ǿƛŜƵŎƻǿȅŎƘ ƴŀ 

ŀŎŜǘȅƭƻŎƘƻƭƛƴťΤ όƛǾύ ǿȊǊƻǎǘŜƳ ŜƪǎǇǊŜǎƧƛ bƻȄн ƛ bƻȄрΤ όǾύ ǎǇŀŘƪƛŜƳ ŜƪǎǇǊŜǎƧƛ bƻȄпΤ όǾƛύ 

ƴƛŜȊƳƛŜƴƛƻƴŊ ŜƪǎǇǊŜǎƧŊ bƻȄмΦ  

²ƴƛƻǎƪƛΤ όƛύ tƻŘƻōƴƛŜ Ƨŀƪ ǳ ŎȊƱƻǿƛŜƪŀ ƛ ǿ ǇǊȊŜŎƛǿƛŜƵǎǘǿƛŜ Řƻ ǎȊŎȊǳǊŀ ƛ ƳȅǎȊȅΣ ǳ Ǐǿƛƴƪƛ 

ƳƻǊǎƪƛŜƧ ƻōŜŎƴȅ ƧŜǎǘ bƻȄрΦ 5ŀƴŜ ƭƛǘŜǊŀǘǳǊƻǿŜ ǎǳƎŜǊǳƧŊ ōƭƛȍǎȊŜ ƎŜƴŜǘȅŎȊƴŜ ǇƻƪǊŜǿƛŜƵǎǘǿƻ 

Ǐǿƛƴƪƛ ƳƻǊǎƪƛŜƧ ƛ ŎȊƱƻǿƛŜƪŀ ƴƛȍ ƳȅǎȊȅκǎȊŎȊǳǊŀ ƛ ŎȊƱƻǿƛŜƪŀΦ 9ǊƎƻΣ b{h ǳ Ǐǿƛƴƪƛ ƳƻǊǎƪƛŜƧ ƧŜǎǘ 

ǇǊŀǿŘƻǇƻŘƻōƴƛŜ ƭŜǇǎȊȅƳ ƳƻŘŜƭŜƳ b{h ǳ ŎȊƱƻǿƛŜƪŀΦ 

(ii) Letniemu NSO towarzyszy wzrost ekspersji Nox2 i Nox5 i spadek ekspersji Nox4. W 

sezonie jesienno/ziomowym spadkowi ekspresjii Nox2/Nox5 towarzyszy wzrost ekspresji 

bƻȄпΦ {ǳƎŜǊǳƧŜ ǘƻΣ ȍŜ bƻȄнκbƻȄр ƻǊŀȊ bƻȄп ǿȊŀƧŜƳƴƛŜ ǊŜƎǳƭǳƧŊ ǎǿƻƧŊ ŜƪǎǇǊŜǎƧťΦ aŜŎƘŀƴƛȊƳ 

i znaczenƛŜ ŎȊȅƴƴƻǏŎƛƻǿŜ ǘŜƧ ǊŜƎǳƭŀŎƧƛ ǿȅƳŀƎŀ ŘŀƭǎȊȅŎƘ ōŀŘŀƵΦ 
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What is the source of anticontractile factor released by the pedicle of human 
internal thoracic artery? 

 

Karolina Kociszewska1,*, Marcin Malinowski1, Piotr Czekaj2, Marek A. Deja1 

1
Department of Cardiac Surgery, Medical University of Silesia, Katowice, Poland 

2
Department of Cytophysiology; 

Chair of Histology and Embryology, Medical University of Silesia, Katowice, Poland 
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INTRODUCTION: Perivascular tissue (PVT) surrounding human internal thoracic artery (ITA) 

releases an unidentified anticontractile factor supposedly released by adipose tissue - 

adipocyte-derived relaxing factor (ADRF). To look for ADRF source we examined the dilatory 

response of human ITA to PVT aliquots in relation to PVT histological composition.  

METHODS: We studied isolated ITA segments from 20 patients subjected to coronary artery 

surgery. The vessels were skeletonized in-vitro. ITA rings and PVT were incubated in separate 

isolated organ baths. Skeletonized ITA segments were precontracted with 10-5.5M 

phenylephrine. The 5ml PVT aliquots were next transferred to the ITA tissue bath resulting in 

its relaxation. 

Every PVT specimen was evaluated morphometrically using Image Pro Plus software. 

The ITA relaxation to PVT aliquots was correlated to histological composition of PVT. 

RESULTS: Phenylephrine elicited 40.6±23.1mN contraction of ITA. Addition of PVT aliquots to 

the skeletonized ITA induced 44.6±33.6% relaxation. Mean PVT weight was 778.3±346.6mg. 

The PVT composition was: 34.6±22.4% adipose tissue, 49.6±22.2% skeletal muscle, 

16.0±8.4% connective tissue. This translated into 276.3±220.8mg of adipose tissue, 

371.6±193.6mg of muscular tissue and 132.3±106.5mg of connective tissue. Neither PVT 

mass (r=0.2, p=0.9) nor adipose tissue (r= -0.2, p=0.3), muscular tissue (r= 0.3, p=0.2) or 

connective tissue (r= -0.2, p=0.8) content correlated with ITA relaxation response to PVT 

aliquots.  

CONCLUSIONS: Adipose tissue of the pedicled ITA graft is an unlikely source of ADRF. The 

exact source of ADRF, as well as its chemical nature, should be further investigated so that 

we could have the possibility to modulate ADRF function, especially in the state of the 

disease. 
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Modyfikacja właściwości skrzepu fibrynowego przez antagonistów  
witaminy K u pacjentów z migotaniem przedsionków:  
związek z czynnikami krzepnięcia i generacją trombiny 

 
aƛŎƘŀƱ ½ŊōŎȊȅƪ1,2*, Jacek Majewski1,2, Grzegorz Karkowski1,2, Anetta Undas1,2 

1
Instytut Kardiologii, Uniwersytet WŀƎƛŜƭƭƻƵǎƪƛ - Collegium Medicum, Polska 

2
YǊŀƪƻǿǎƪƛ {ȊǇƛǘŀƭ {ǇŜŎƧŀƭƛǎǘȅŎȊƴȅ ƛƳΦ Wŀƴŀ tŀǿƱŀ LLΣ tƻƭǎƪŀ
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aƛƎƻǘŀƴƛŜ ǇǊȊŜŘǎƛƻƴƪƽǿ ό!Cύ Ƴŀ ȊǿƛŊȊŜƪ Ȋ ǿȅǎƻƪƛƳ ǊȅȊȅƪƛŜƳ ǿȅǎǘŊǇƛŜƴƛŀ ƛƴŎȅŘŜƴǘƽǿ 

zakrzepowo-zatorowych. Stosowanie antagonistów witaminy K (VKA) skutecznie to ryzyko 

ƻōƴƛȍŀ ƛ ǇƻǇǊŀǿƛŀ ȊŀǊŀȊŜƳ ŎȊȅƴƴƻǏŏ ƛ ǎǘǊǳƪǘǳǊť ŦƛōǊȅƴȅΦ 5ƻ ǘŜƧ ǇƻǊȅ ƴƛŜ ȊƛŘŜƴǘȅŦƛƪƻǿŀƴƻ 

jeŘƴŀƪ ŎȊȅƴƴƛƪƽǿ ǿǇƱȅǿŀƧŊŎȅŎƘ ƴŀ ǿƱŀǏŎƛǿƻǏŎƛ ŦƛōǊȅƴȅ ǳ ŎƘƻǊȅŎƘ ƴŀ !C ǊƻȊǇƻŎȊȅƴŀƧŊŎȅŎƘ 

leczenia VKA.  

.ŀŘŀƴƻ пл ƪƻƭŜƧƴȅŎƘ ǇŀŎƧŜƴǘƽǿ Ȋ !C όну ƳťȍŎȊȅȊƴΣ ǿƛŜƪ ƻŘ пр Řƻ уо ƭŀǘΣ ǎƪŀƭŀ CHA2DS2-VASc 

оΣлҕмΣрΤ ǎƪŀƭŀ I!{.[95 нҕмύ ǊƻȊǇƻŎȊȅƴŀƧŊŎȅŎƘ ǘŜǊŀǇƛť ǿŀǊŦŀǊȅƴŊ ƭǳō acenokumarolem. 

hŎŜƴƛƻƴƻ ǇǊȊŜǇǳǎȊŎȊŀƭƴƻǏŏ ǎƪǊȊŜǇǳ ŦƛōǊȅƴƻǿŜƎƻ όYǎύ ƛ ŎȊŀǎ ƭƛȊȅ ǎƪǊȊŜǇǳ ƳŜǘƻŘŊ 

ǘǳǊōƛŘȅƳŜǘǊȅŎȊƴŊ ό/[¢ύ ƻǊŀȊ ǿ ŎȊŀǎƛŜ ǊȊŜŎȊȅǿƛǎǘȅƳ Ȋ ǳȍȅŎƛŜƳ ƳƛƪǊƻǎƪƻǇǳ ƪƻƴŦƻƪŀƭƴŜƎƻΦ 

.ŀŘŀƴƻ ǘŀƪȍŜ ŀƪǘȅǿƴƻǏŏ ŎȊȅƴƴƛƪƽǿ ƪǊȊŜǇƴƛťŎƛŀ όCύ ƛ ōƛŀƱƪŀ / όt/ύ ƻǊŀȊ ƎŜƴŜǊŀŎƧť ǘǊƻƳōƛƴȅ 

ƳŜǘƻŘŊ ƪŀƭƛōǊƻǿŀƴŜƎƻ ŀǳǘƻƳŀǘȅŎȊƴŜƎƻ ǘǊƻƳōƻƎǊŀƳǳ ό/!¢ύ ǿ оΣ рΣ тΣ ну ƛ рсҕм Řƴƛǳ ƻŘ 

ǇƻŘŀƴƛŀ ŀŎŜƴƻƪǳƳŀǊƻƭǳ όƴҐнмύ ƭǳō ǿŀǊŦŀǊȅƴȅ όƴҐмфύ ǿ ŘŀǿŎŜ ǿȅƧǏŎƛƻǿŜƧ ƻŘǇƻǿƛŜŘƴƛƻ п  

i 5mg.  

tŀŎƧŜƴǘƽǿ Ȋ !C ŎƘŀǊŀƪǘŜǊȅȊƻǿŀƱ ƻ мс҈ ǿȅȍǎȊȅ Yǎ ƛ ƻ мр҈ ƪǊƽǘǎȊȅ /[¢ Ƨǳȍ ǿ о Řƴƛǳ ƭŜŎȊŜƴƛŀ 

±Y! ǿ ǇƻǊƽǿƴŀƴƛǳ Řƻ Řƴƛŀ ǇǊȊŜŘ ǿƱŊŎȊŜƴƛŜƳ ǘŜǊŀǇƛƛ όǇғлΣллм Řƭŀ ƻōȅŘǿǳύΦ !ƴŀƭƛȊȅ ǇǊȊȅ 

ǳȍȅŎƛǳ ƳƛƪǊƻǎƪƻǇǳ ƪƻƴŦƻƪŀƭƴŜƎƻ ǇƻǘǿƛŜǊŘȊƛƱȅ ǿȊǊƻǎǘ ǇƻǊƻǿŀǘƻǏŎƛ ǎƪǊȊŜǇǳ ƛ ǎƪǊƽŎŜƴƛŜ ŎȊŀǎǳ 

ƭƛȊȅ ǿ ǘǊŀƪŎƛŜ ŀƴǘȅƪƻŀƎǳƭŀŎƧƛΦ YǎΣ ŀƭŜ ƴƛŜ /[¢Σ ƪƻǊŜƭƻǿŀƱ ŘƻŘŀǘƴƛƻ Ȋ  ǿŀǊǘƻǏŎƛŀƳƛ Lbw ƻǊŀȊ 

ǇŀǊŀƳŜǘǊŀƳƛ /!¢ ƻŘ р Řƴƛŀ ƭŜŎȊŜƴƛŀΦ bƛŜ ȊŀƻōǎŜǊǿƻǿŀƴƻ ȊŀƭŜȍƴƻǏŎƛ ǇƻƳƛťŘȊȅ ǿŀǊǘƻǏŎƛŊ 

skali CHA2DS2-VASc i HAS-BLED oraz Ks ani CLT ǇǊȊȅ ǿŀǊǘƻǏŎƛŀŎƘ INR w zakresie 

terapeutycznym.  

W dniu 28 i 56, ale nie w trakcie rozpoczynania antykoagulacji, stwierdzono korelacje Ks z FII, 

C±LLΣ CL· ƛ C· ƻǊŀȊ t/Σ ǇƻŘŎȊŀǎ ƎŘȅ /[¢ ƪƻǊŜƭƻǿŀƱ Ȋ CLLΣ C±LL ƛ C· w 56 dniu leczenia.  

tƻǊƻǿŀǘƻǏŏ ƻǎƻŎȊƻǿŜƎƻ ǎƪǊȊŜǇǳ ŦƛōǊȅƴƻǿŜƎƻ ƻǊŀȊ ǎǇǊŀǿƴƻǏŏ ƧŜƎƻ ƭƛȊȅ ȊǿƛťƪǎȊŀ ǎƛť  

ǳ ǇŀŎƧŜƴǘƽǿ Ȋ !C Ƨǳȍ ǿ ǇƛŜǊǿǎȊȅŎƘ ŘƴƛŀŎƘ ƭŜŎȊŜƴƛŀ ±Y!Φ /Ȋȅƴƴƛƪƛ ŘŜǘŜǊƳƛƴǳƧŊŎŜ ǘŜ 

ǿƱŀǏŎƛǿƻǏŎƛ ǿȅƻŘǊťōƴƛƻƴƻ ŘƻǇƛŜǊƻ ǿ ǎǘŀōƛƭƴŜƧ ŦŀȊƛŜ ŀƴǘȅƪƻŀƎǳƭŀŎƧƛ  Ȋŀ ǇƻƳƻŎŊ ±Y! ōŜȊ 

ȊǿƛŊȊƪǳ Ȋ ŎȊȅƴƴƛƪŀƳƛ ŘŜƳƻƎǊŀŦƛŎȊƴȅƳƛ ŀƴƛ ƪƭƛƴƛŎȊƴȅƳƛ ǿ ǘȅƳ Ȋ ǊȅȊȅƪƛŜƳ ȊŀǘƻǊƻǿƻǏŎƛ 

obwodowej ani krwawienia. 

  



 

25 

 

  



  XIX Sympozjum Sekcji Kardiologii Eksperymentalnej PTK 

 

26 

 

Ocena wpływu IL-4 na ekspresję mRNA receptorów wysokiego (FcεRI) i 
niskiego (Fc RʁII) powinowactwa dla przeciwciał IgE na pierwotnych 

aortalnych komórkach śródbłonka naczyniowego 
 

Paulina Gorzelak-tŀōƛǏ1*, Katarzyna Wojdan1Σ 9Ƴƛƭƛŀ _ǳŎȊŀƪ1, Karolina Antosik2,3, 
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WprowadzenieΦ ²ȅǎƻƪƛ ǇƻȊƛƻƳ ǇǊȊŜŎƛǿŎƛŀƱ LƎ9 ǿ ǎǳǊƻǿƛŎȅ ǇŀŎƧŜƴǘƽǿ Ȋ ƴƛŜǎǘŀōƛƭƴŊ ŘƱŀǿƛŎŀ 

ǇƛŜǊǎƛƻǿŊ ǿ ǇƻǊƽǿƴŀƴƛǳ Ȋ ƻǎƻōŀƳƛ ȊŘǊƻǿȅƳƛ ƻǊŀȊ ƻōŜŎƴƻǏŏ LƎ9 ƛ ƧŜƎƻ ǊŜŎŜǇǘƻǊŀ CŎRʁ w 

ƭǳŘȊƪƛŎƘ ōƭŀǎȊƪŀŎƘ ƳƛŀȍŘȍȅŎƻǿȅŎƘ ǿǎƪŀȊǳƧŊ ƴŀ ǇƻǘŜƴŎƧŀƭƴȅ ǳŘȊƛŀƱ LƎ9 ǿ ǇŀǘƻƎŜƴŜȊƛŜ 

ƳƛŀȍŘȍȅŎȅΦ  

CelΦ DƱƽǿƴȅƳ ŎŜƭŜƳ ōŀŘŀƴƛŀ ōȅƱŀ ǿȅƪŀȊŀƴƛŜ ƻōŜŎƴƻǏŎƛ Ƴwb! Fc Rʁ na pierwotnych ludzkich 

ŀƻǊǘŀƭƴȅŎƘ ƪƻƳƽǊƪŀŎƘ ǏǊƽŘōƱƻƴƪŀ ƴŀŎȊȅƴƛƻǿŜƎƻ όI!9/ύΦ 5ƻŘŀǘƪƻǿȅƳ ŎŜƭŜƳ ǇǊŀŎȅ ōȅƱŀ 

ŀƴŀƭƛȊŀ ǿǇƱȅǿǳ L[-пΣ Ŏȅǘƻƪƛƴȅ ǇǊƻŘǳƪƻǿŀƴŜƧ ǇǊȊŜȊ ƭƛƳŦƻŎȅǘȅ ¢Ƙн ƛ ƻŘǇƻǿƛŜŘȊƛŀƭƴŜƧ Ȋŀ ǎȅƴǘŜȊť 

ǇǊȊŜŎƛǿŎƛŀƱ LƎ9Σ ƴŀ ŜƪǎǇǊŜǎƧť Ƴwb! Řƭŀ ǊŜŎŜǇǘƻǊƽǿ CŎRʁI i Fc wʁLL ǿ ƪƻƳƽǊƪŀŎƘ ǏǊƽŘōƱƻƴƪŀ 

naczyniowego in vitro. 

MateriałΦ hōŜŎƴƻǏŏ Ƴwb! Řƭŀ CŎwʁ ǿ ƪƻƳƽǊƪŀŎƘ I!9/ ǿȅƪŀȊŀƴƻ Ȋŀ ǇƻƳƻŎŊ 

sekwencjonowania transkryptu mRNA Fc wʁΦ ² ŎŜƭǳ ȊǿƛťƪǎȊŜƴƛŀ ŜƪǎǇǊŜǎƧƛ Ƴwb! Řƭŀ CŎRʁ 

komórki HAEC indukowano IL-п ǿ ǎǘťȍŜƴƛŀŎƘ мΣ мл ƛ млл ƴƎκƳƭ ǇǊȊŜȊ пу ƎƻŘȊƛƴΦ hŎŜƴť 

ekspresji mRNA dla Fc RʁI i Fc wʁLL ǿȅƪƻƴŀƴƻ ƳŜǘƻŘŊ ǊŜŀƭ-ǘƛƳŜ t/w Ȋ ǳȍȅŎƛŜƳ ƻŘǇƻǿƛŜŘƴƛŎƘ 

ǇǊƛƳŜǊƽǿΦ hŎŜƴȅ ƳƻǊŦƻƭƻƎƛƛ ƪƻƳƽǊŜƪ I!9/ ƻǊŀȊ ƛŎƘ ƛƴǘŜƎǊŀƭƴƻǏŎƛ Řƻƪƻƴŀƴƻ ǿ ƳƛƪǊƻǎƪƻǇƛƛ 

ǏǿƛŜǘƭƴŜƧ ƛ ǿ ǎȅǎǘŜƳƛŜ wŜŀƭ-time Cell Electric Impedance Sensing (RTCA-DP). 

Wyniki: YƻƳƽǊƪƛ I!9/ ǿȅƪŀȊȅǿŀƱȅ ŜƪǎǇǊŜǎƧť Ƴwb! Řƭŀ ǊŜŎŜǇǘƻǊƽǿ Fc RʁI i Fc RʁII. Ekspresja 

mRNA dla receptora Fc RʁI w komórkach HAEC indukowanych IL-п ǿ ǎǘťȍŜƴƛŀŎƘ м ƛ мл ƴƎκƳƭ 

ōȅƱŀ ƻŘǇƻǿƛŜŘƴƛƻ мΦуҕлΣмс όǇҐлΦлллсύ ƛ мΦуҕлΣоуόǇҐлΦлоύ ǿƛťƪǎȊŀ ǿ ǇƻǊƽǿƴŀƴƛǳ Ȋ ƪƻƴǘǊƻƭŊ 

ƴƛŜǎǘȅƳǳƭƻǿŀƴŊΦ Podobnie ekspresja mRNA dla receptora Fc RʁII w komórkach HAEC 

indukowanych IL-п ǿ ǎǘťȍŜƴƛŀŎƘ м ƛ мл ƴƎκƳƭ ōȅƱŀ ƻŘǇƻǿƛŜŘƴƛƻ нΣсмҕлΣтм όǇҐлΦлоύΣ 

лΣулҕлΣмл όǇҐлΦмнύ ǿƛťƪǎȊŀ ǿ ǇƻǊƽǿƴŀƴƛǳ Ȋ ƪƻƴǘǊƻƭŊ ƴƛŜǎǘȅƳǳƭƻǿŀƴŊΦ hōǊŀȊȅ Ȋ ƳƛƪǊƻǎƪƻǇǳ 

ǏǿƛŜǘƭƴŜƎƻ ǿȅƪŀȊŀƱȅΣ ȍŜ L[-4 w najwiťƪǎȊȅƳ ǎǘťȍŜƴƛǳ ǇƻǿƻŘƻǿŀƱŀ ȊƳƴƛŜƧǎȊŜƴƛŜ ƛƴǘŜƎǊŀƭƴƻǏŎƛ 

ƳƻƴƻǿŀǊǎǘǿȅ I!9/Σ Ŏƻ ƻŘȊǿƛŜǊŎƛŜŘƭŀƱȅ ǿȅƴƛƪƛ ƻōǎŜǊǿŀŎƧƛ ŘƻƪƻƴŀƴȅŎƘ ǿ ǎȅǎǘŜƳƛŜ RTCA-DP.  

Wnioski: Ekspresja mRNA dla receptorów Fc RʁI i Fc RʁII ƴŀ ƪƻƳƽǊƪŀŎƘ ǏǊƽŘōƱƻƴƪŀ 

naczyniowego sugeruje istnienie potencjalnego mechanizmu jego odpowiedzi na antygeny 

ŘǊƻƎŊ LƎ9-ȊŀƭŜȍƴŊΦ L[-п ȊǿƛťƪǎȊŀƧŊŎ ŜƪǎǇǊŜǎƧť ǊŜŎŜǇǘƻǊƽǿ Fc RʁI i Fc RʁII ƴŀ ǏǊƽŘōƱƻƴƪǳ ƳƻȍŜ 

ƴŀǎƛƭŀŏ ƧŜƎƻ ǊŜŀƪǘȅǿƴƻǏŏ ƴŀ ŀƴǘȅƎŜƴȅ ƻōŜŎƴŜ ǿŜ ƪǊǿƛ. The effect of oxidized cholesterol on 

barrier functions and IL-10 mRNA expression in human intestinal epithelium co-cultured 

with dendritic cells in the transwell system. 
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Wpływ lipopolisacharydu E. coli na integralność ludzkiego śródbłonka 
naczyniowego i profil cytokinowy komórek dendrytycznych w odpowiedzi na 

czynniki miażdzycogenne: apolipoproteinę B100 i 7-ketocholesterol 
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WprowadzenieΦ hǘȅƱƻǏŎƛ ǘƻǿŀǊȊȅǎȊȅ ȊǿƛťƪǎȊƻƴŀ ǇǊȊŜǇǳǎȊŎȊŀƭƴƻǏŏ ƴŀōƱƻƴƪŀ ƧŜƭƛǘƻǿŜƎƻΣ ƪǘƽǊŀ 
prowadzi do przenikania lipopolisacharydu (LPS) E. coliΣ ǎƪƱŀŘƴƛƪŀ ƳƛƪǊƻŦƭƻǊȅ ƧŜƭƛǘŀ ƎǊǳōŜƎƻΣ Řƻ 
ƪǊǿƛƻƻōƛŜƎǳΦ aƛƳƻ ȊǿƛŊȊƪƽǿ ōŀƪǘŜǊƛƛ ƪƻƭƻƴƛȊǳƧŊŎȅŎƘ ǇǊȊŜǿƽŘ ǇƻƪŀǊƳƻǿȅ όP. gingivalis i H. 
pyloriύ Ȋ ǊƻȊǿƻƧŜƳ ƳƛŀȍŘȍȅŎȅΣ ǳŘȊƛŀƱ E. coli ǿ ƧŜƧ ǇŀǘƻƎŜƴŜȊƛŜ ƴƛŜ ȊƻǎǘŀƱ ŘƻǘȅŎƘŎȊŀǎ ƻǇƛǎŀƴȅΦ 
CelΦ /ŜƭŜƳ ōŀŘŀƴƛŀ ōȅƱŀ ƻŎŜƴŀ ǿǇƱȅǿǳ [t{ E. coli ƴŀ ƛƴǘŜƎǊŀƭƴƻǏŏ ǏǊƽŘōƱƻƴƪŀ ƴŀŎȊȅƴƛƻǿŜƎƻ ƛ 
ŜƪǎǇǊŜǎƧť interleukiny-10 (IL-млύΣ ƻŘǇƻǿƛŜŘȊƛŀƭƴŜƧ Ȋŀ ǘƻƭŜǊŀƴŎƧť ƛƳƳǳƴƻƭƻƎƛŎȊƴŊΣ ǿ ƪƻƳƽǊƪŀŎƘ 
ŘŜƴŘǊȅǘȅŎȊƴȅŎƘ ό5/ǎύ ǿ ƻōŜŎƴƻǏŎƛ ŎȊȅƴƴƛƪƽǿ ƳƛŀȍŘȊȅŎƻƎŜƴƴȅŎƘΥ ŀǇƻƭƛǇƻǇǊƻǘŜƛƴȅ .млл 
(apoB100) i 7-ketocholesterolu (7-kCH). 
MetodyΦ ²ǇƱȅǿ [t{ E. coli (1 g˃/ml), apoB100 (50 g˃/ml) i 7-kCH (10 Ǝ˃κƳƭύ ƴŀ ƛƴǘŜƎǊŀƭƴƻǏŏ 
HUVEC oceniano w systemie Real-time Cell Electric Impedance Sensing (RTCA-DP) na podstawie 
ǿŀǊǘƻǏŎƛ cell index όƴ/ƭύΦ tǊȊŜǇǳǎȊŎȊŀƭƴƻǏŏ I¦±9/ ƘƻŘƻǿŀƴȅŎƘ ǿ ǎȅǎǘŜƳƛŜ ǘǊŀƴǎǿŜƭƭ ƻŎŜƴƛŀƴƻ 
ƳŜǘƻŘŊ ǇŀǊŀŎŜƭƭǳƭŀǊ ŦƭǳȄΣ ŀ ŜƪǎǇǊŜǎƧť Ƴwb! ōƛŀƱŜƪ ǇƻƱŊŎȊŜƵ ǏŎƛǎƱȅŎƘ όƻƪƭǳŘȅƴŀ ƛ ½h-мύ ƳŜǘƻŘŊ 
real-time pcr. DCs wyprowadzane z monocytów krwi obwodowej prestymulowano LPS E. coli w 
ŎȊŀǎƛŜ ǊƽȍƴƛŎƻǿŀƴƛŀ ǇǊȊŜȊ пу ƎƻŘȊΦΣ ŀ ƴŀǎǘťǇƴƛŜ ƛƴŘǳƪƻǿŀƴƻ ŀǇƻ.млл ƛ т-kCH w celu oceny 
ekspresji mRNA IL-10. HUVEC hodowane w systemie transwell indukowano apoB100 i 7-kCH w 
ƻōŜŎƴƻǏŎƛ 5/ǎ ǇǊŜǎǘȅƳǳƭƻǿŀƴȅŎƘ [t{ E. coliΣ ǇƻȊƻǎǘŀƧŊŎȅŎƘ ǿ ōŜȊǇƻǏǊŜŘƴƛƳ ƪƻƴǘŀƪŎƛŜ Ȋ I¦±9/ 
w celu oceny ekspresji mRNA okludyny i IL-10. 
Wyniki. LPS E. coli ǎǇƻǿƻŘƻǿŀƱ ǎǇŀŘŜƪ ƴ/L I¦±9/ όлΦр4±0.01 vs. 0.84±0.01; p<0.001), wzrost 
ǇǊȊŜǇǳǎȊŎȊŀƭƴƻǏŎƛ όмосооҕммоп vs. 8437±636; p<0.01) oraz 30% spadek ekspresji mRNA 
ƻƪƭǳŘȅƴȅ όǇғлΦлрύ ǿ ǇƻǊƽǿƴŀƴƛǳ Ȋ ƴƛŜƛƴŘǳƪƻǿŀƴŊ ƪƻƴǘǊƻƭŊΦ т-ƪ/I ǎǇƻǿƻŘƻǿŀƱ ǎƛƭƴȅ ǎǇŀŘŜƪ ƴ/L 
w HUVEC (0.19±0.01 vs. 0.84±0.01; p<0.001), 2-krotny wzrost ekspresji mRNA okludyny i 20% 
spadek ekspresji mRNA ZO-м όǇғлΦлрύ ǿ ǇƻǊƽǿƴŀƴƛǳ Ȋ ƪƻƴǘǊƻƭŊΦ bŀǘƻƳƛŀǎǘ ƴ/L I¦±9/ 
ƛƴŘǳƪƻǿŀƴȅŎƘ ŀǇƻ.млл ōȅƱ ƴƛŜŎƻ ǿƛťƪǎȊȅ ƴƛȍ ǿ ƘƻŘƻǿƭƛ ǎǇƻƴǘŀƴƛŎȊƴŜƧ όлΦфоҕлΦлн vs. 0.84±0.01, 
ǇғлΦлрύΣ ŎȊŜƳǳ ǘƻǿŀǊȊȅǎȊȅƱ ǎǇŀŘŜƪ ǇǊȊŜǇǳǎȊŎȊŀƭƴƻǏŎƛ όсотлҕтус vs. 9583±978, p<0.05) bez 
ȊƳƛŀƴȅ ŜƪǎǇǊŜǎƧƛ ōƛŀƱŜƪ ǇƻƱŊŎȊŜƵ ǏŎƛǎƱȅŎƘΦ !Ǉƻ.млл ǎǇƻǿƻŘƻǿŀƱŀ рл҈ ǎǇŀŘŜƪ ŜƪǎǇǊŜǎƧƛ Ƴwb! 
IL-10 w DCs (p<0.01), a prestymulacja DCs LPS E. coli ǿȅǿƻƱŀƱŀ ǎƛƭƴȅ ǎǇŀŘŜƪ ŜƪǎǇǊŜǎƧƛ Ƴwb! L[-10 
Řƻ лΦллр ǿŀǊǘƻǏŎƛ hodowli spontanicznej (p<0.001). Ekspresja mRNA IL-10 w DCs 
prestymulowanych LPS E. coli ƛ ƴŀǎǘťǇƴƛŜ ƛƴŘǳƪƻǿŀƴȅŎƘ ŀǇƻ.млл ǿȅƴƛƻǎƱŀ лΦллнр ǿŀǊǘƻǏŎƛ 
ƘƻŘƻǿƭƛ ǎǇƻƴǘŀƴƛŎȊƴŜƧ όǇғлΦллмύΦ LƴŘǳƪŎƧŀ ǏǊƽŘōƱƻƴƪŀ ŀǇƻ.млл ǿ ƘƻŘƻǿƭƛ ƳƛŜǎȊŀƴŜƧ Ȋ 5/ǎ ǿ 
systemie transwell prestymulowanych LPS E. coli ǎǇƻǿƻŘƻǿŀƱŀ ǎǇŀŘŜƪ ŜƪǎǇǊŜǎƧƛ Ƴwb! ƻƪƭǳŘȅƴȅ 
ǿ ƪƻƳƽǊƪŀŎƘ ǏǊƽŘōƱƻƴƪŀΤ ƴƛŜ ǿǇƱȅƴťƱŀ ƴŀ ŜƪǎǇǊŜǎƧť Ƴwb! L[-10 w DCs. 
Wniosek. LPS E. coli ȊƳƴƛŜƧǎȊŀ ƛƴǘŜƎǊŀƭƴƻǏŏ ǏǊƽŘōƱƻƴƪŀ ƴŀŎȊȅƴƛƻǿŜƎƻ ƛ ŜƪǎǇǊŜǎƧť L[-10 w DCs 
indukowanych czynnikami ƳƛŀȍŘȍȅŎƻƎŜƴƴȅƳƛΣ Ŏƻ ƳƻȍŜ ǎǘŀƴƻǿƛŏ ƳŜŎƘŀƴƛȊƳ ǿǇƱȅǿǳ ƴŀ ǇǊƻŎŜǎȅ 
ƳƛŀȍŘȍȅŎƻǿŜ ȊŀŎƘƻŘȊŊŎŜ ǿ ǏŎƛŀƴƛŜ ƴŀŎȊȅƴƛŀ ƪǊǿƛƻƴƻǏƴŜƎƻΦ  
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Effects  of pulmonary hypertension on heart contractility: gender dependence 
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Aim of study There are several different types of pulmonary arterial hypertension (PAH), but 

significant reduction in myocardial contractility was reported in all of them.   However, a 

little is known about the mechanisms of changes in heart contractility in PAH. Therefore, the 

aim of this study was to compare the basic parameters of heart contractility of male and 

female rats with pulmonary hypertension using the rat model of monocrotaline-induced PAH 

and norepinephrine for stimulation of heart adrenergic receptors. 

Methods Wistar rats of both genders weighing between 200-250g and monocrotaline-model 

of pulmonary hypertension (PAH) have been used. Monocrotaline was applied i.p. at dose 

60mg/kg B.W. After three weeks from monocrotaline application, experimental animals 

were sacrificed and heart and lung isolated for further examination. We have measured: 

Fc=force of contraction; +dF/dt=velocity of contraction: -dF/dt= velocity of relaxation. 

Additionally,  heart weight and lung morphology have been evaluated. All animals were 

divided in 4 groups: MC-male control,  FC-female control, MPAH-male with PAH, IV-female 

with FPAH, Histological changes were used as confirmation of pulmonary hypertension. 

Results Body weight was significantly reduced in PAH only in male rats (81,14±10g   vs. 66±7, 

n=20, P<0,05), while heart weight/body weight ratio remained without changes in both 

gender ((male= 0,258% of B.W. and female control= 0257% of B.W.) and PAH groups ( 

male=0.38%, female= 0.375%).. Fc, +dF/dt and ςdF/dt have been significantly reduced in 

male rats with PAH, but especially +dF/dt (8.15 ° 1.26 mN/s vs. 3.2 ° 0.12 mN/s, n=7, 

P<0.01)., However, in female rats with PAH, only ςdF/dt (velocity of relaxation) was affected 

(3.74 ° 0.35 mN/s vs. 1.97 °0.35 mN/s, n=6, P<0.05).. Additionally, norepinephrine (NOR) 

induced similar effects on the contractility of right ventricle papillary muscles  in male and 

female rats and PAH caused significant reduction of NOR action in both genders including all 

parameters of contractility. 

Conclusions PAH significantly reduced heart contractility in rats, however, all measured 

parameters of heart contractility during development of PAH were affected only in male rats. 

In female, only velocity of relaxation was diminished.  
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Modyfikacja zależnej od kanałów potasowych odpowiedzi rozkurczowej 
naczyń krezkowych izolowanych od szczurów z nadciśnieniem wtórnym 

(DOCA-salt). 
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|ǊƽŘōƱƻƴƪƻǿȅ ŎȊȅƴƴƛƪ ƘƛǇŜǊǇƻƭŀǊȅȊǳƧŊŎȅ ό95ICύ ƻōƻƪ ǘƭŜƴƪǳ ŀȊƻǘǳ όbhύ ƛ 

ǇǊƻǎǘŀŎȅƪƭƛƴȅΣ ǊƻȊǎȊŜǊȊŀ ƴŀŎȊȅƴƛŀ ƪǊǿƛƻƴƻǏƴŜ ƻ ƳŀƱŜƧ ǏǊŜŘƴƛŎȅΦ Acetylocholina pobudza 

ƳŀƱŜ {YŎŀ ƛ ǏǊŜŘƴƛŜ LYŎŀ ƪŀƴŀƱȅ ǇƻǘŀǎƻǿŜ ȊŀƭŜȍƴŜ ƻŘ ǿŀǇƴƛŀΣ ǇǊƻǿŀŘȊŊŎ Řƻ ƘƛǇŜǊǇƻƭŀǊȅȊŀŎƧƛ 

ƳƛťǏƴƛ ƎƱŀŘƪƛŎƘ ƴŀŎȊȅƵΦ 

/ŜƭŜƳ ǇǊŀŎȅ ōȅƱŀ ƻŎŜƴŀ ǿǇƱȅǿǳ ǿǘƽǊƴŜƎƻ ƴŀŘŎƛǏƴƛŜƴƛŀ ό5h/!-ǎŀƭǘύ ƴŀ ȊŀƭŜȍƴŊ ƻŘ 

ƪŀƴŀƱƽǿ ǇƻǘŀǎƻǿȅŎƘ ƻŘǇƻǿƛŜŘȋ ǊƻȊƪǳǊŎȊƻǿŊ ƛȊƻƭƻǿŀƴȅŎƘ ƳŀƱȅŎƘ ǘťǘƴƛŎ ƪǊŜȊƪƻǿȅŎƘ 

όǘǊȊŜŎƛŜ ƻŘƎŀƱťȊƛŜƴƛŜ Dоύ ǎȊŎȊǳǊƽǿΦ  

{ȊŎȊǳǊȅ ǇƻŘŘŀƴƻ ƧŜŘƴƻǎǘǊƻƴƴŜƧ ƴŜŦǊŜƪǘƻƳƛƛΦ bŀŘŎƛǏƴƛŜƴƛŜ ƛƴŘǳƪƻǿŀƴƻ ǇƻŘŀƧŊŎ 

podskórnie octan deoksykortykosteronu (grupa DOCA; 25mg/kg) oraz do picia 1% NaCl. 

Kontrolne szczury otrzymȅǿŀƱȅ ǊƻȊǇǳǎȊŎȊŀƭƴƛƪ 5h/! όƎǊǳǇŀ ¦b·ύ ƻǊŀȊ ǿƻŘť Řƻ ǇƛŎƛŀΦ 9ŦŜƪǘ 

relaksacyjny acetylocholiny (0,001-30 µM) oceniano w aorcie oraz G3 kurczonych 

ŦŜƴȅƭŜŦǊȅƴŊ ƻŘǇƻǿƛŜŘƴƛƻ όлΣло ƭǳō лΣо ҡaύ ƛ όмл ҡaύΦ 5ȊƛŀƱŀƴƛŜ ǎŜƭŜƪǘȅǿƴȅŎƘ ƛƴƘƛōƛǘƻǊƽǿ 

SKca (UCL1684 0.1 µM) oraȊ LYŎŀ ό¢w!aоп мл ҡaύ ōŀŘŀƴƻ ǿ ƻōŜŎƴƻǏŎƛ ƛƴƘƛōƛǘƻǊƽǿ ǎȅƴǘŀȊȅ 

NO (L-NAME 100 µM) i cyklooksygenazy ς indometacyny (INDO 10 µM). 

bŀŘŎƛǏƴƛŜƴƛŜ 5h/! ƻǎƱŀōƛŀƱƻ ŘȊƛŀƱŀƴƛŜ ŀŎŜǘȅƭƻŎƘƻƭƛƴȅ ǿ ǘťǘƴƛŎȅ ƪǊŜȊƪƻǿŜƧ ό5h/!Υ 

pEC50=6.5±0.1, n=6; UNX: 8,1±0.1, n=4; p<0.001; Rmax=92.7±1.9%; 95.0±4.5%) i aorcie 

(DOCA: pEC50=6.7±0.1, n=11; UNX: 7,0±0.1, n=7; Rmax=62.9±6.7%; 99.6±1.6%; p<0.001). 

_ŊŎȊƴŜ ǇƻŘŀƴƛŜ [-b!a9 ƛ Lb5h ƻǎƱŀōƛƱƻ όDоύ ƛ ŎŀƱƪƻǿƛŎƛŜ ȊƴƻǎƛƱƻ όŀƻǊǘŀύ ǊŜƭŀƪǎŀŎƧť ǿ 

grupach UNX i DOCA. W G3 jednoczesne podanie UCL1684 ƛ ¢w!aоп ŎŀƱƪƻǿƛŎƛŜ 

ȊŀōƭƻƪƻǿŀƱƻ ǊƻȊƪǳǊŎȊ ǿ ¦b·Σ ŀ ǘŀƪȍŜ ȊƳƴƛŜƧǎȊȅƱƻ ƛŎƘ ǊŜƭŀƪǎŀŎƧť ǿ 5h/!Φ hǘǿƛŜǊŀƧŊŎȅ ǿκǿ 

ƪŀƴŀƱȅ ǇƻǘŀǎƻǿŜ b{олф όлΣм ς млл ҡaύ ύ ǇƻǿƻŘƻǿŀƱ Ғмлл҈ ǊƻȊƪǳǊŎȊ Dо ǿ ƻōȅŘǿǳ 

ƎǊǳǇŀŎƘΣ Ŏƻ ōȅƱƻ ƛǎǘƻǘƴƛŜ ƻǎƱŀōƛƻƴŜ ǇǊȊŜȊ ǳǎǳƴƛťŎƛŜ ǏǊƽŘōƱƻƴƪŀ ƻǊŀȊ ƱŊŎȊne podanie UCL1684 

ƛ ¢w!aоп ǿ ƻōŜŎƴƻǏŎƛ [-b!a9 ƛ Lb5hΦ 9ƪǎǇǊŜǎƧŀ ƪŀƴŀƱƽǿ LYŎŀ όŀƭŜ ƴƛŜ {YŎŀύ ōȅƱŀ ƛǎǘƻǘƴƛŜ 

ǿȅȍǎȊŀ ǿ ƎǊǳǇƛŜ 5h/! ǿ ǇƻǊƽǿƴŀƴƛǳ Ȋ ƎǊǳǇŊ ¦b·Φ     

bŀŘŎƛǏƴƛŜƴƛŜ ǘťǘƴƛŎȊŜ ǿ ƳƻŘŜƭǳ 5h/!-ǎŀƭǘ ǳ ǎȊŎȊǳǊƽǿ ƻǎƱŀōƛŀ ƻŘǇƻǿƛŜŘȋ 

ǊƻȊƪǳǊŎȊƻǿŊ ƴŀ ŀŎŜǘȅƭŎƘƻƭƛƴť ƛȊƻƭƻǿŀƴȅŎƘ ŀƻǊǘȅ ƛ DоΦ ½ŀƭŜȍƴŜ ƻŘ ƪŀƴŀƱƽǿ ǇƻǘŀǎƻǿȅŎƘ όLYŎŀ 

Ҕ {YŎŀύ ŘȊƛŀƱŀƴƛŜ ǊŜƭŀƪǎŀŎȅƧƴŜ 95IC ǎǘǿƛŜǊŘȊƻƴƻ ƧŜŘȅƴƛŜ ǿ ǘťǘƴƛŎȅ ƪǊŜȊƪƻǿŜƧΦ  
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Czy LY393558, jednoczesny antagonista receptorów 5-HT1B i inhibitor 
transportera serotoniny SERT, może być stosowany w leczeniu tętniczego 

nadciśnieniu płucnego? 
 

hƭƎŀ YŀǊǇƛƵǎƪŀ1,*, Marta Baranowska-Kuczko1,3, Monika Kloza1Σ aƛǊƻǎƱŀǿ YƻȊƱƻǿǎƪƛ2, 

Manfred Göthert1,4, Barbara Malinowska1Σ Iŀƴƴŀ YƻȊƱƻǿǎƪŀ1. 
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½ ǇŀǘƻƎŜƴŜȊŊ ǘťǘƴƛŎȊŜƎƻ ƴŀŘŎƛǏƴƛŜƴƛŀ ǇƱǳŎƴŜƎƻ όt!Iύ ȊǿƛŊȊŀƴŜ ƧŜǎǘ ȊǿƛťƪǎȊƻƴŜ 

wytwarzanie serotoniny (5-I¢ύΣ ƧŜƧ ƻŘŘȊƛŀƱȅǿŀƴƛŜ ƴŀ ǊŜŎŜǇǘƻǊȅ ǎŜǊƻǘƻƴƛƴƻǿŜ όр-HT2A, 5-HT1B), 

wȊƳƻȍƻƴŀ ŜƪǎǇǊŜǎƧŀ ƎŜƴǳ ǘǊŀƴǎǇƻǊǘŜǊŀ Řƭŀ ǎŜǊƻǘƻƴƛƴȅ ό{9w¢ύΣ ŘȊƛťƪƛ ƪǘƽǊŜƳǳ р-HT wnika do 

ǿƴťǘǊȊŀ ƪƻƳƽǊƪƛΦ ²ǎǇƽƱŘȊƛŀƱŀƴƛŜ ǊŜŎŜǇǘƻǊŀ р-HT1B ǿǊŀȊ Ȋ {9w¢ ƳƻŘǳƭǳƧŜ ǎƪǳǊŎȊ ƛ ǿǇƱȅǿŀ ƴŀ 

ǇǊƻƭƛŦŜǊŀŎƧť ƴŀŎȊȅƵ ǇƱǳŎƴȅŎƘΦ ²ȅƪŀȊŀƴƻΣ ȍŜ ƧŜŘƴƻŎȊŜǎƴŜ ȊŀƘŀƳƻǿŀƴƛŜ {9w¢ ƛ ǊŜŎŜǇtora 5-HT1B 

ǇǊƻǿŀŘȊƛ Řƻ ȊƴŀŎȊƴŜƎƻ ƻǎƱŀōƛŜƴƛŀ ƻŘǇƻǿƛŜŘȊƛ ǎƪǳǊŎȊƻǿŜƧ ƛƴŘǳƪƻǿŀƴŜƧ ǎŜǊƻǘƻƴƛƴŊ ǿ 

ƴŀŎȊȅƴƛƻǿȅƳ Ʊƻȍȅǎƪǳ ǇƱǳŎƴȅƳ ƎǊȅȊƻƴƛΦ /ŜƭŜƳ ǇǊŀŎȅ ōȅƱŀ ƻŎŜƴŀ ŘȊƛŀƱŀƴƛŀ LY393558 antagonisty 

receptora 5-HT1B  i inhibitora SERT ƴŀ ŎȊȅƴƴƻǏŏ ǎƪǳǊŎȊƻǿŊ ƛȊƻƭƻǿŀƴŜƧ ƭǳŘȊƪƛŜƧ ǘťǘƴƛŎȅ ǇƱǳŎƴŜƧΦ 

¢ƪŀƴƪƛ ȊƻǎǘŀƱȅ ǳȊȅǎƪŀƴŜ ƻŘ ǇŀŎƧŜƴǘƽǿ Ȋ ƴƛŜŘǊƻōƴƻƪƻƳƽǊƪƻǿȅƳ ǊŀƪƛŜƳ ǇƱǳŎŀ ǇƻŘŎȊŀǎ 

ƭƻōŜƪǘƻƳƛƛ ƭǳō ǇƴŜǳƳƻƴŜƪǘƻƳƛƛΦ CǊŀƎƳŜƴǘȅ ƴŀŎȊȅƵ ƪǊǿƛƻƴƻǏƴȅŎƘ ǇƻŘŘŀƴƻ ƪŊǇƛŜƭƛ ǘƪŀƴƪƻǿŜƧ ǿ 

ǇƱȅƴƛŜ ¢ȅǊƻŘŜΩŀΦ ½ŀǎǘƻǎƻǿŀƴƻ ǿȊǊŀǎǘŀƧŊŎŜ ǎǘťȍŜƴƛŀ όм ƴa- 100 M˃) agonistów receptorów 

serotoninowych: 5-HT1B/2A/2B όǎŜǊƻǘƻƴƛƴťΣ р-HT), 5-HT1B/1D (5-ƪŀǊōƻƪǎȅŀƳƛŘƻǘǊȅǇǘŀƳƛƴťΣ р-CT) i 

5-HT2A ( -hmethyl-5-ƘȅŘǊƻƪǎȅǘǊȅǇǘŀƳƛƴťΣ -hmethyl-5-I¢ύΦ ²ǎȊȅǎǘƪƛŜ ǿκǿ ȊǿƛŊȊƪƛ ƛƴŘǳƪƻǿŀƱȅ 

ȊŀƭŜȍƴŜ ƻŘ ǎǘťȍŜƴƛŀ ǊŜŀƪŎƧŜ ǎƪǳǊŎȊƻǿŜΣ ǿȅǊŀȍƻƴŜ Ƨŀƪƻ procent odpowiedzi KCl (60 mM); 

(odpowiednio: pEC50=6.20±0.06, Emax=94.2±4.1; pEC50=6.4±0.1, Emax=73.2±5.8; pEC50=5.9±0.1, 

Emax= 76.5±6.2, n=7-нуύΦ [¸офорру όлΦм ҡaύ ƻǎƱŀōƛƱ ǇƻǿȅȍǎȊŜ ŜŦŜƪǘȅ ǎƪǳǊŎȊƻǿŜ όƻŘǇƻǿƛŜŘƴƛƻΣ 

pA2Υ уΦнΤ тΦфΤ тΦтύΦ ² ƪŀȍŘŜƧ ōŀŘŀƴŜƧ ƎǊǳǇƛŜ ƛǎǘƻǘƴƛŜ ƻōƴƛȍȅƱ ǿŀǊǘƻǏŎƛ 9max (>40%) w odniesieniu 

do kontroli (Emax=49.3±6.0; Emax= 33.5±8.7; EmaxҐооΦрҕпΦуύΦ [¸офорру ȊƴŀŎȊƴƛŜ ōŀǊŘȊƛŜƧ ƻǎƱŀōƛƱ 

ŜŦŜƪǘ ǎƪǳǊŎȊƻǿȅ ǿȅǿƻƱŀƴȅ -hmethyl-5-HT (pEC50=5.13±0.2, Emax=33.5±4.8) w porównaniu do 

reakcji po podaniu antagonisty receptora 5-HT2A ketanseryny (0.01 µM) (pEC50=5.36±0.15, 

Emax=59.3±4.8). 

¦ȊȅǎƪŀƴŜ ǿȅƴƛƪƛ ǿǎƪŀȊǳƧŊ ƴŀ ǘƻΣ ȍŜ [¸офорру Ƨŀƪƻ ƧŜŘƴƻŎȊŜǎƴȅ ŀƴǘŀƎƻƴƛǎǘŀ ǊŜŎŜǇǘƻǊƽǿ 

5-HT1B ƛ ƛƴƘƛōƛǘƻǊ {9w¢Σ ǿ ȊƴŀŎȊƴȅƳ ǎǘƻǇƴƛǳ ƻǎƱŀōƛŀ ǎƪǳǊŎȊ ǘťǘƴƛŎ ǇƱǳŎƴȅŎƘ ǿȅǿƻƱŀƴȅ р-HT, ale 

ǘŀƪȍŜ р-CT oraz -hmethyl-5-I¢Φ 5ƻ ǘŜƧ ǇƻǊȅ ǳǿŀȍŀƴƻΣ ȍŜ ƳƻȍŜ ōȅŏ Ȋ ǇƻǿƻŘȊŜƴƛŜƳ ǎǘƻǎƻǿŀƴȅ ǿ 

ǘŜǊŀǇƛƛ t!IΦ WŜŘƴŀƪȍŜ ȊŜ ǿȊƎƭťŘǳ ƴŀ ǿȅƪŀȊŀƴƛŜ ƧŜƎƻ ǎƛƭƴŜƎƻ ŘȊƛŀƱŀƴƛŀ ƴŀ ǊŜŎŜǇǘƻry 5-HT2A, które 

ƴƛŜ ǎŊ ǎǇŜŎȅŦƛŎȊƴŜ Řƭŀ ƪǊŊȍŜƴƛŀ ǇƱǳŎƴŜƎƻΣ ƳƻȍŜ ǇǊƻǿŀŘȊƛŏ Řƻ ƘƛǇƻǘŜƴǎƧƛ ǎȅǎǘŜƳƻǿŜƧΦ bŀƭŜȍȅ 

ȊŀǘŜƳ ǊƻȊǿŀȍȅŏ ǳȍȅŎƛŜ [¸офорру ǿ ƭŜŎȊŜƴƛǳ t!IΦ 
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Effect of oxidized LDL CD39 and CD73 in human aortic valve endothelial cells 
 

Ewa Kaniewska1,2, aƛŎƘŀƱ aƛŜƭŎŀǊŜƪ3, Alicja Sielicka1, Iwona Pelikant-aŀƱŜŎƪŀ1, A. Chester2, 
M. H. Yacoub2, RyszarŘ ¢Φ {ƳƻƭŜƵǎƪƛ1 
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Extracellular nucleotides have major impact on thrombosis, inflammation and 

immune responses. During inflammation nucleotides, such as adenosine triphosphate (ATP) 

or adenosine diphosphate (ADP), are released by endothelium, erythrocytes and core organ 

cells into extracellular space and are involved in induction of inflammation. Ectonucleoside 

triphosphate diphosphohydrolase 1 (CD39) and ecto-5'-nucleotidase (CD73) convert 

extracellular nucleotides. CD39 converts sequentially ATP to ADP, and then to AMP, 

therefore CD73 converts AMP to adenosine. The balance between these two activities is 

crucial for regulation of inflammation. The influence of oxidized LDL (ox-LDL), as 

proinflammatory factor, on CD39 and CD73 in aortic valves was assessed.  

Nucleotide metabolism was characterised by incubation with AMP and ATP in 

cultured (with and without ox-LDL) human aortic valve endothelial (hAVECs), and followed 

by HPLC analysis. Level of protein and mRNA amount were measured by Western Blots and 

RT-PCR.  

No differences were observed for expression of protein and mRNA of CD39, while 

activity were decreased significantly (p<0.005. In contrast CD73 was more highly expressed 

in VECs incubate with ox-LDL. More over activity of the CD73 increased significantly 

(p<0.005). In conclusion, ox-LDL could play an important role in ectoenzyme expression and 

activity in hAVECs, which may contribute to the role of their degradation product adenosine 

against inflammation in valves.  

 

This research was conducted within the project αbǳŎƭŜƻǘƛŘŜǎ ƛƴ ǇŀǘƘƻƭƻƎȅΣ ŘƛŀƎƴƻǎƛǎ ŀƴŘ ǘƘŜǊŀǇȅ ƻŦ ƘŜŀǊǘ 
ŘƛǎŜŀǎŜέ ǘƘŀǘ ƛǎ Ŏƻ-financed by European Union within European Regional Development Fund of Innovative 
Economy Programme and Programme TEAM of Foundation for Polish Science 
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Ocena funkcji komórek śródbłonka naczyniowego u pacjentów otyłych przed i 
po umiarkowanej restrykcji kalorycznej 
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hǘȅƱƻǏŏ ǇǊŜŘŜǎǘȅƴǳƧŜ Řƻ ȊƳƛŀƴ ƴŀŎȊȅƴƛƻǿȅŎƘΣ ǇǊƻǿŀŘȊŊŎŊ Řƻ ŘȅǎŦǳƴƪŎƧƛ ǏǊƽŘōƱƻƴƪŀ 
ƴŀŎȊȅƴƛƻǿŜƎƻΦ !ŘƛǇƻƪƛƴȅ ǇǊƻŘǳƪƻǿŀƴŜ ǇǊȊŜȊ ǘƪŀƴƪť ǘƱǳǎȊŎȊƻǿŊ ǘǊȊŜǿƴŊΣ ǎŊ ǇǊȊȅŎȊȅƴŊ ŀƪǘȅǿŀŎƧƛ 
zapalnej endothelium, i zmiany ich fenotypu.  
Celem pracy ƧŜǎǘ ƻŎŜƴŀ ŦǳƴƪŎƧƛ ǏǊƽŘōƱƻƴƪŀ ƴŀŎȊȅƴƛƻǿŜƎƻ ǳ ǇŀŎƧŜƴǘƽǿ ƻǘȅƱȅŎƘ ǇǊȊŜŘ ƛ Ǉƻ 
umiarkowanej diecie.  
Metodyka 5ƻ ōŀŘŀƵ ǇǊȊȅǎǘŊǇƛƱƻ ру ǇŀŎƧŜƴǘƽǿ όǿƛŜƪΥ отΣпҕммΣр ƭŀǘΤ .aL офΣоҕммΣф ƪƎκƳ2). Z grupy 
ǿȅƪƭǳŎȊƻƴƻ ƻǎƻōȅ Ȋ ŎǳƪǊȊȅŎŊΣ ŎƛŊȍŊ ƻǊŀȊ Ȋ ŎƘƛǊǳǊƎƛŎȊƴȅƳ ƭŜŎȊŜƴƛŜƳ ƻǘȅƱƻǏŎƛΦ tƻŘŎȊŀǎ Ǉƻōȅǘǳ ǿ ƪƭƛƴƛŎŜ 
ǿȅƪƻƴŀƴƻΥ ǊǳǘȅƴƻǿŜ ōŀŘŀƴƛŀ ƪƭƛƴƛŎȊƴŜΣ ŀƴŀƭƛǘȅŎȊƴŜΣ ƻŎŜƴƛƻƴƻ ǎƪƱŀŘ ŎƛŀƱŀΣ ǇƻōǊŀƴƻ ǇǊƽōƪƛ ǎǳǊƻǿƛŎȅ 
ƻǊŀȊ ǳǎǘŀƭƻƴƻ ƛƴŘȅǿƛŘǳŀƭƴȅ ƧŀŘƱƻǎǇƛǎ όǎǘǊŀǘŀ олл-рлл ƪŎŀƭκŘȊƛŜƵ ǇǊȊŜȊ ƻƪǊŜǎ у ǘȅƎƻŘƴƛύΦ ² ǇǊƽōƪŀŎƘ 
ǎǳǊƻǿƛŎȅ ƻŎŜƴƛƻƴƻ ǎǘťȍŜƴƛŀ ǇŀǊŀƳŜǘǊƽǿ ŦǳƴƪŎƧƛ ǏǊƽŘōƱƻƴƪŀ ƻǊŀȊ ŀŘƛǇƻƪƛƴȅΦ ² ǿŀǊǳƴƪŀŎƘ ƘƻŘƻǿƭƛ in 
vitroΣ Ǉƻ ŜƪǎǇƻȊȅŎƧƛ ǏǊƽŘōƱƻƴƪŀ ƴŀ ƳŜŘƛǳƳ Ȋ ŘƻŘŀǘƪƛŜƳ нл҈ ǎǳǊƻǿƛŎȅ ǇŀŎƧŜƴǘƽǿ ǇǊȊŜŘ ƛ Ǉƻ ǊŜǎǘǊȅƪŎƧƛ 
ƪŀƭƻǊȅŎȊƴŜƧΣ ƻŎŜƴƛƻƴƻ ǇǊƻƭƛŦŜǊŀŎƧť ƻǊŀȊ ǳ ǇƛťŎƛǳ ǇŀŎƧŜƴǘƽǿΣ Ȋ ƴŀƧǿƛťƪǎȊȅƳ ǎǇŀŘƪƛŜƳ Ƴŀǎȅ ŎƛŀƱŀ 
όǏǊŜŘƴƛƻ уΣн ƪƎύΣ ȊōŀŘŀƴƻ ǇǊƻŦƛƭ ȊƳƛŀƴȅ ŜƪǎǇǊŜǎƧƛ ƎŜƴƽǿ ƳŜǘƻŘŊ ƳƛƪǊƻƳŀŎƛŜǊȊȅΦ Wyniki 
ǇǊȊŜŘǎǘŀǿƛƻƴŜ ǎŊ Ƨŀƪƻ ǏǊŜŘƴƛŀ ҕ{5 

PARAMETR 
RESTRYKCJA KALORYCZNA 

p 
PRZED PO 

BMI, kg/m2 39,3±11,9 37,6±12,3 0,0001 
¢ƪŀƴƪŀ ǘƱǳǎȊŎȊƻǿŀΣ ҈ 41,8±7,0 40,1±7,6 < 0,0001 

VEGF, pg/ml 117,3±90,4 116,6±94,3 0,07 
sICAM-1, ng/ml 114,1±22,0 108,2±20,5 0,0007 
sVCAM-1, ng/ml 577,9±189,4 492,7±200,3 0,002 

Selektyna E, ng/ml 19,6±10,0 13,8±7,6 < 0,0001 
vWF, ng/ml 882,8±274,6 882,0±317,7 0,8816 
TM, ng/ml 3,7±1,0 3,6±1,0 0,0764 

PAI-1, ng/ml 11,4±4,6 12,2±5,3 0,1141 
NO, µmol/l 6,0±3,6 7,8±6,4 0,1045 

Proliferacja, % kontroli 65±14 75±14 < 0,0001 
Profil ekspresji genów  brak zmian  

Leptyna, ng/ml 54,4±30,2 41,2±25,7 < 0,0001 
Adiponektyna, µg/ml 1,94±1,07 1,95±0,90 0,2580 

Il-6 HS, pg/ml 2,0±1,4 1,2±1,0 0.0001 
TNF-alfa HS, pg/ml 16,9±8,1 8,2±8,5 < 0,0001 

Wnioski ½ŀǎǘƻǎƻǿŀƴŀ ǊŜǎǘǊȅƪŎƧŀ ƪŀƭƻǊȅŎȊƴŀ ǎǇƻǿƻŘƻǿŀƱŀ ǇƻǇǊŀǿť ǇŀǊŀƳŜǘǊƽǿ 
antropometrycznych, ȊƳƴƛŜƧǎȊȅƱŀ ƻƎƽƭƴƻǳǎǘǊƻƧƻǿȅ ǎǘŀƴ ȊŀǇŀƭƴȅΣ ǇǊƻǿŀŘȊŊŎ Řƻ ȊƳƴƛŜƧǎȊŜƴƛŀ 
ŀƪǘȅǿŀŎƧƛ ȊŀǇŀƭƴŜƧ ƪƻƳƽǊŜƪ ǏǊƽŘōƱƻƴƪŀ ƻǊŀȊ ǇƻǇǊŀǿƛŀƧŊŎ ƛŎƘ ǇǊƻƭƛŦŜǊŀŎƧťΦ ÀŀŘŜƴ ƎŜƴ ǏǊƽŘōƱƻƴƪŀ ƴƛŜ 
ǿȅƪŀȊŀƱ ƴƻƳƛƴŀƭƴƛŜ ƛǎǘƻǘƴŜƧ ǊƽȍƴƛŎȅ ǿ ŜƪǎǇǊŜǎƧƛ Ǉƻ ǊŜǎǘǊȅƪŎƧƛ ŘƛŜǘŜǘȅŎȊƴŜƧΦ hŎŜƴŀ ƎŜƴƽǿ ǇƻǿƛŊȊŀƴȅŎƘ 
ǿ ǊƽȍƴŜ ǇǊȊŜƳƛŀƴȅ ƳŜǘŀōƻƭƛŎȊƴŜΣ ǳǿƛŘƻŎȊƴƛƱŀ ƴŀƧǿƛťƪǎȊŜ ǊƽȍƴƛŎŜ ŜƪǎǇǊŜǎƧƛ ǿ ƎǊǳǇƛŜ ƎŜƴƽǿ 
ȊŀŀƴƎŀȍƻǿŀƴȅŎƘ ǿ Ŏȅƪƭ ƪƻƳƽǊƪƻǿȅΦ  
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Cardiac remodelling and contractile dysfunction occur during both acute and chronic disease 

processes including the accumulation of insoluble aggregates of misfolded amyloid proteins 

that are typical features of AlzheimerΩs, ParkinsonΩs and HuntingtonΩs disease (HD). While HD 

has been described mainly as a neurological disease, multiple epidemiological studies have 

shown that HD patients exhibit a high incidence of cardiovascular events leading to heart 

failure, and that this is the second highest cause of death. Given that huntingtin is 

ubiquitously expressed, cardiomyocytes may be at risk of an HD-related dysfunction. In HD 

mouse models, it was shown that pre-symptomatic animals developed connexin-43 

relocation and a significant deregulation of hypertrophic markers and Bdnf transcripts. A 

pronounced functional changes were visualised by cardiac MRI revealing a contractile 

dysfunction, which might be a part of dilatated cardiomyopathy (DCM). This was 

accompanied by the re-expression of foetal genes, apoptotic cardiomyocyte loss and a 

moderate degree of interstitial fibrosis. In addition, chronic treatment with isoproterenol, a 

potent beta-adrenoreceptor agonist, did not change the overall gross morphology of the HD 

murine hearts. However, there was a partial response to the beta-adrenergenic stimulation 

by the further re-expression of foetal genes. To our surprise, we could identify neither 

mutant HTT aggregates in cardiac tissue nor a HD-specific transcriptional dysregulation, even 

at the end stage of disease. We postulate that the HD-related cardiomyopathy is caused by 

altered central autonomic pathways although the pathogenic effects of mutant HTT acting 

intrinsically in the heart may also be a contributing factor. There is limited number of studies 

performed in HD subjects to draw a proper conclusion about the heart dysfunction in 

humans. Therefore, there is a need for more pre-clinical and clinical studies that will unravel 

the mechanism of HD-related cardiac pathology.  
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Eksperymenty in vitro modelu oryginalnej protezy zastawki aortalnej 
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tǊƻǘŜȊȅ ȊŀǎǘŀǿŜƪ ǎŜǊŎŀ ǎŊ ǇǊȊŜŘƳƛƻǘŜƳ ƭƛŎȊƴȅŎƘ ōŀŘŀƵ ƛ ǇǊƽō ƻǇǊŀŎƻǿŀƴƛŀ ƴƻǿȅŎƘ ƳƻŘŜƭƛΣ 

ƪǘƽǊŜ ƴƛŜ ōťŘŊ ǇƻǎƛŀŘŀƱȅ ǿŀŘ ǿȅǎǘťǇǳƧŊŎȅŎƘ ǿŜ ǿŎȊŜǏƴƛŜƧǎȊȅŎƘ ǊƻȊǿƛŊȊŀƴƛŀŎƘΦ  

/ŜƭŜƳ ǇǊȊŜǇǊƻǿŀŘȊƻƴȅŎƘ ŜƪǎǇŜǊȅƳŜƴǘƽǿ ōȅƱƻ ǿȅƪŀȊŀƴƛŜ ŘƻōǊŜƧ ŦǳƴƪŎƧƛ modelu 

ƻǊȅƎƛƴŀƭƴŜƧ ǇǊƻǘŜȊȅ Ȋŀǎǘŀǿƪƛ ŀƻǊǘŀƭƴŜΣ ƪǘƽǊŜƧ ƪǎȊǘŀƱǘ ǇƛŜǊǿƻǘƴȅ ȊƻǎǘŀƱ ƻǇǊŀŎƻǿŀƴȅ ǿŎȊŜǏƴƛŜƧ 

ǇǊȊŜȊ ŀǳǘƻǊƽǿ ǘŜƧ ǇǊŀŎȅΦ tƻǊƽǿƴŀƴƻ ǘŀƪȍŜ ƧŜƧ ŘȊƛŀƱŀƴƛŜ Ȋ ǇǊŀŎŊ ƛƴƴȅŎƘ ǇǊƻǘŜȊ ŘƻǎǘťǇƴȅŎƘ ƴŀ 

rynku medycznym. 

.ŀŘŀƴƛŀ ǘǊȊŜŎƘ ǊƽȍƴȅŎƘ ǇǊƻǘŜȊ ǇǊȊŜǇǊƻǿŀŘȊƻƴƻ ƴŀ ǘŜǎǘŜǊȊŜ Řƻ ōŀŘŀƵ ȊŀǎǘŀǿŜƪ ǎŜǊŎŀΣ ƪǘƽǊȅ 

ǳƳƻȍƭƛǿƛŀ ŘƻƪƱŀŘƴŊ ǎȅƳǳƭŀŎƧť ǇǊȊŜǇƱȅǿǳ ƪǊǿƛ ǿ ǳƪƱŀŘȊƛŜ ƪǊŊȍŜƴƛŀ ŎȊƱƻǿƛŜƪŀΦ  

²ȅƪƻƴȅǿŀƴƻ ǇƻƳƛŀǊȅ ǿƛŜƭƪƻǏŎƛ ǇǊȊŜǇƱȅǿǳ ƛ ƪƻƴǘǊƻƭƛ ŎƛǏƴƛŜƴƛŀ ƻǊŀȊ ǿƛȊǳŀƭƛȊŀŎƧť ǇǊŀŎȅ Ȋŀ 

ǇƻƳƻŎŊ ǎȊȅōƪƛŜƧ ƪŀƳŜǊȅΦ  

Na podstawie przeprowadzonycƘ ōŀŘŀƵ Ƴƻȍƴŀ ǿƴƛƻǎƪƻǿŀŏΣ ȍŜ ōŀŘŀƴȅ  model protezy 

Ȋŀǎǘŀǿƪƛ ŀƻǊǘŀƭƴŜƧ ǿȅƪŀȊǳƧŜ ƳƻȍƭƛǿƻǏŏ Řƻǎǘƻǎƻǿŀƴƛŀ ǎƛť Řƻ ǇŜƱƴŜƎƻΣ ŦƛȊƧƻƭƻƎƛŎȊƴŜƎƻ 

ȊŀƪǊŜǎǳ ǇŀǊŀƳŜǘǊƽǿ ǇǊȊŜǇƱȅǿǳ ǿ  ōŀŘŀƴƛŀŎƘ in vitro. 
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Deprivation in ApoE-/-/LDLR-/-AMPD-/- CRE+ triple knock- out mice 
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Background: AMP deaminase (AMPD) activity may have impact on heart disease and 

highlights important therapeutic potential. The effect of AMPD inhibition was tested using 

hypoxia in ApoE-/-/LDLR-/- double knock-out mouse and in ApoE-/-/LDLR-/-AMPD-/- CRE+ triple 

knock-out mice. 

Methods: After series of cross breeding, genotyping of ApoE-/-/LDLR-/- and ApoE-/-LDLR-/-

AMPD-/- CRE+ indentified homozygous mice strains. Following anaesthesia six months male 

double knock-out and triple knock- out mice were exposed to hypoxic stress (7.5 minutes of 

7% oxygen in breathing air) followed by reoxygenation. ECG was monitored during hypoxia 

using the electrodes attached to the chest. After 24 hours blood was collected from the 

jugular vein and the heart was removed and prepared for enzymatic analysis. Troponin T in 

plasma was analysed with ELISA Kit. Activities of AMP-deaminase (AMPD), adenosine 

deaminase (ADA), and purine nucleoside phosphorylase (PNP) were measured by HPLC 

Results: Inhibition of AMPD in triple knock- out mice reduces ECG STU area changes for 95% 

and decreases troponin T content in mice serum (188,46±17.17 pg/ml in ApoE-/-/LDLR-/- and 

147.69±8.4 pg/ml in ApoE-/-/LDLR-/-AMPD-/- CRE+, n=5, p<0.001). Currently developed cardiac 

specific conditional knock-outs for AMPD3 indicated effective reduction of cardiac AMPD 

activity (to about 64%). 

Conclusion: This study shows that reduced AMPD activity has a beneficial effect on cardiac 

function in acute oxygen deprivation. It provides further clinical evidence for protective 

effect of reduced cardiac activity of AMPD in acute cardiac stress/ischemia The use of 

specific AMPD inhibitors may offer significant therapeutic potential. 

Acknowledgments: This study was supported by the European Union from the resources of the European Regional 
Development Fund under the Innovative Economy Programme (grant coordinated by JCET-UJ, No POIG.01.01.02-00-
069/09) 
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Spontaneous physical activity inhibits progression of heart failure in Tgαq*44 
mice at early as well as at advanced stage of disease 
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Purpose: The goal of the study was to assess the effect of spontaneous physical activity 

performed at the early and at the advanced stages of heart failure (HF) in a murine model of 

dilated cardiomyopathy (Tg qh*44 mice).  

Methods: Two groups of Tg qh*44 mice: at the early and advanced stage of HF (at the age of 

6 months or 10 months, respectively), were subjected to spontaneous physical activity in 

running wheels for 8 weeks. Cardiac function was measured immediately after this period by 

in vivo MRI (BioSpec® 9.4 T, Bruker, Germany) and assessed at rest and under dobutamine 

stimulation and compared to sedentary age-matched Tg qh*44 groups. 

Results: Both exercised groups reveal increased SV as compared to their sedentary 

counterparts without an effects on cardiac rhythm. Additionally, at the early stage of HF 

spontaneous running improved diastolic blood flow, inhibited atrial impairment (preserved 

LA EF), and ventricular volume enlargement (increased ESV and EDV), but also inhibited 

hiperdynamic state of cardiac rotation and unrotation all of the above observed in the 

course of HF deterioration in the sedentary group. At the advanced stage spontaneous 

physical training did not changed atrial nor ventricular enlargement, but improved global 

performance and contractility (preserved EF and preserved inotropic reserve) and inhibited 

cardiac hypertrophy.  

Conclusion: We demonstrated a positive effect of spontaneous physical activity on HF 

progression in Tg qh*44 mice confirming known beneficial effects of maintaining physical 

activity in HF. Interestingly, we noticed greater influence on inotropic reserve at the early 

stage and inhibition of hypertrophy at the advanced stage of pathology.  Lack of 

chronotropic reserve after training suggest profoundly reduced responsiveness to inotropic 

agents probably due to atrial impairment. Further studies are on the way to determine the 

additive effects of spontaneous physical activity and RAAS blockade.   
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Cechy sercowych mezenchymalnych komórek zrębu CD105+CD34- i ich wpływ 

na strukturę pozawałowego serca myszy 
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YƻȊƛŜƱ2, Marian Zembala2Σ aƛŎƘŀƱ ½ŜƳōŀƭŀ2Σ {ǘŀƴƛǎƱŀǿ {Ȋŀƭŀ1 

1
/ŜƴǘǊǳƳ .ŀŘŀƵ ¢ǊŀƴǎƭŀŎȅƧƴȅŎƘ ƛ .ƛƻƭƻƎƛƛ aƻƭŜƪǳƭŀǊƴŜƧ bƻǿƻǘǿƻǊƽǿ /ŜƴǘǊǳƳ hƴƪƻƭƻƎƛƛ ς Instytut im. M. 
{ƪƱƻŘƻǿǎƪƛŜƧ-/ǳǊƛŜ hŘŘȊƛŀƱ ǿ DƭƛǿƛŎŀŎƘΣ ²ȅōǊȊŜȍŜ !ǊƳƛƛ YǊŀƧƻǿŜƧ мр DƭƛǿƛŎŜ 

2
YŀǘŜŘǊŀ ƛ hŘŘȊƛŀƱ YƭƛƴƛŎȊƴȅ 

Kardiochirurgii i Transplantologƛƛ {¦a |ƭŊǎƪƛŜ /ŜƴǘǊǳƳ /ƘƻǊƽō {ŜǊŎŀΣ {ƪƱƻŘƻǿǎƪƛŜƧ-Curie 9 Zabrze 
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Wstęp i cel badań: ² ƻǎǘŀǘƴƛŎƘ ƭŀǘŀŎƘ ƧŜŘƴȅƳƛ Ȋ ƴŀƧƛƴǘŜƴǎȅǿƴƛŜƧ ōŀŘŀƴȅŎƘ ƪƻƳƽǊŜƪ ǎŊ 

ƳŜȊŜƴŎƘȅƳŀƭƴŜ ƪƻƳƽǊƪƛ ȊǊťōǳ όa{/ύΦ bŀƧŎȊťǎǘǎȊȅƳ ȋǊƽŘƱŜƳ ǘȅŎƘ ƪƻƳƽǊŜƪ ƧŜǎǘ szpik kostny 

ƻǊŀȊ ǘƪŀƴƪŀ ǘƱǳǎȊŎȊƻǿŀΦ {ȊŜǊŜƎ ŘŀƴȅŎƘ ƭƛǘŜǊŀǘǳǊƻǿȅŎƘ ǿǎƪŀȊǳƧŜΣ ȍŜ a{/ Ƴƻȍƴŀ ǿȅƪƻǊȊȅǎǘŀŏ 

ǿ ǿƛŜƭǳ ǎǘǊŀǘŜƎƛŀŎƘ ǘŜǊŀǇŜǳǘȅŎȊƴȅŎƘΦ /ŜƭŜƳ ǇǊŀŎȅ ōȅƱŀ ƛȊƻƭŀŎƧŀ ƛ ŎƘŀǊŀƪǘŜǊȅǎǘȅƪŀ ƪƻƳƽǊŜƪ 

a{/ ƛȊƻƭƻǿŀƴȅŎƘ Ȋ ƭǳŘȊƪƛŜƎƻ ǎŜǊŎŀ ƻǊŀȊ ƻƪǊŜǏƭŜƴƛŜ ƛŎƘ ȊŘƻƭƴƻǏŎƛ ǘŜrapeutycznych na modelu 

ƳȅǎƛŜƎƻ ȊŀǿŀƱǳ ǎŜǊŎŀΦ 

Materiały i metody: aŀǘŜǊƛŀƱ Řƻ ōŀŘŀƵ ǎǘŀƴƻǿƛƱȅ ǎŜǊŎŀ ōƛƻǊŎƽǿ ǳǎǳƴƛťǘŜ ǇƻŘŎȊŀǎ 

ǘǊŀƴǎǇƭŀƴǘŀŎƧƛΦ ½ ŦǊŀƎƳŜƴǘǳ ǇǊŀǿŜƧ ƪƻƳƻǊȅ ǎŜǊŎŀ ƛȊƻƭƻǿŀƴƻ ƪƻƳƽǊƪƛ ƛ ǿǎǘťǇƴƛŜ 

ǎŜƭŜƪŎƧƻƴƻǿŀƴƻ ǿ ƘƻŘƻǿƭƛ ƴŀ ǇƻŘƱƻȍǳ ǇƭŀǎǘƛƪƻǿȅƳΦ bŀǎǘťpnie wyselekcjonowano 

ǇƻǇǳƭŀŎƧť ƪƻƳƽǊŜƪ ƻ ŦŜƴƻǘȅǇƛŜ /5млр+CD34- na sorterze FACS Aria III. Komórki CD105+CD34- 

ŎƘŀǊŀƪǘŜǊȅȊƻǿŀƴƻ ǇƻŘ ǿȊƎƭťŘŜƳ ƻōŜŎƴƻǏŎƛ ŀƴǘȅƎŜƴƽǿΣ ȊŘƻƭƴƻǏŎƛ Řƻ ǊƽȍƴƛŎƻǿŀƴƛŀ ƻǊŀȊ 

wydzielanych cytokin i czynników wzrostu. Komórki CD105+CD34- wǎȊŎȊŜǇƛŀƴƻ Řƻ ƳƛťǏƴƛŀ 

ǎŜǊŎƻǿŜƎƻ т Řƴƛ Ǉƻ ǇƻŘǿƛŊȊŀƴƛǳ [!5 ǿ ƛƭƻǏŎƛ рллǘȅǎΦκƳȅǎȊΦ пн Řƴƛ Ǉƻ ǘǊŀƴǎǇƭŀƴǘŀŎƧƛ 

komórek CD105+CD34- lub PBS- serca myszy pobrano do analiz immunohistochemicznych w 

ŎŜƭǳ ƻŎŜƴȅ ǿƛŜƭƪƻǏŎƛ ōƭƛȊƴȅ ǇƻȊŀǿŀƱƻǿŜƧΣ ȊǿƱƽƪƴƛŜƴƛŀ ƻǊŀȊ ƎťǎǘƻǏŎƛ ƴŀŎȊȅƵ ƪǊǿƛƻƴƻǏƴȅŎƘΦ 

Wyniki: Ponad 96% komórek CD105+CD34- posiada markery charakterystyczne dla komórek 

mezenchymalnych (CD105, CD29, CD73 i CD44) oraz nie posiada markerów (<1%): CD45, Lin, 

HLA-DR, CD31, KDR oraz CD146. Komórki CD105+CD34- ǊƽȍƴƛŎǳƧŊ ǎƛť do adipocytów, 

osteoblastów i chondroblastów. Komórki CD105+CD34- ǿȅŘȊƛŜƭŀƧŊ ƎƱƽǿƴƛŜ L[-6, IL-8 oraz 

GRO. Po wszczepieniu komórek CD105+CD34- Řƻ ǇƻȊŀǿŀƱƻǿŜƎƻ ǎŜǊŎŀ ƳȅǎȊȅ ȊŀƻōǎŜǊǿƻǿŀƴƻ 

ȊƳƴƛŜƧǎȊŜƴƛŜ ƻ уΣо҈ ǿƛŜƭƪƻǏŎƛ ōƭƛȊƴȅ ǇƻȊŀǿŀƱƻǿŜƧΣ ȊƳƴƛŜƧǎȊŜƴƛŜ ƻ млΣн҈ ƛƭƻǏŎƛ ƻŘƪƱŀŘŀƴŜƎƻ 

ƪƻƭŀƎŜƴǳ ƳƛťŘȊȅ ǿƱƽƪƴŀƳƛ ǘƪŀƴƪƛ ƳƛťǏƴƛƻǿŜƧ ƻǊŀȊ ȊǿƛťƪǎȊŜƴƛŜ ƭƛŎȊōȅ ƴŀŎȊȅƵ ȊŀǊƽǿƴƻ ǿ 

ƻōǎȊŀǊȊŜ ƎǊŀƴƛŎȊŊŎȅƳ Ƨŀƪ ƛ ǿ ǎŀƳŜƧ ōƭƛȋƴƛŜ ǇƻȊŀǿŀƱƻǿŜƧ ǿ ǇƻǊƽǿƴŀƴƛǳ Řƻ ƳȅǎȊȅ ƪƻƴǘǊƻƭƴȅŎƘ 

ƻǘǊȊȅƳǳƧŊŎȅŎƘ t.{-. 

Wnioski: {ŜǊŎŜ ǎǘŀƴƻǿƛ ƴƻǿŜ ȋǊƽŘƱƻ ƳŜȊŜƴŎƘȅƳŀƭƴȅŎƘ ƪƻƳƽǊŜƪ ȊǊťōǳΦ YƻƳƽǊƪƛ 

CD105+CD34- ǿȅŘȊƛŜƭŀƧŊ ǎȊŜǊŜƎ Ŏȅǘƻƪƛƴ ǇǊȊŜŎƛǿȊŀǇŀƭƴȅŎƘ ƛ ǇǊƻŀƴƎƛƻƎŜƴƴȅŎƘΦ bŀǎȊŜ ǿȅƴƛƪƛ 

ǿǎƪŀȊǳƧŊΣ ȍŜ ǿȅƛȊƻƭƻǿŀƴŜ Ȋ ƭǳŘȊƪƛŜƎƻ ǎŜǊŎŀ ƪƻƳƽǊƪƛ /5млр+CD34- ƳƻƎŊ ōȅŏ ǎǘƻǎƻǿŀƴŜ ǿ 

ǘŜǊŀǇƛƛ ǇƻȊŀǿŀƱƻǿŜƎƻ ǎŜǊŎŀΦ 
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Wpływ inhibitora rozkładu anandamidu URB597 na wybrane parametry 
izolowanego serca i lewego przedsionka szczurów z nadciśnieniem  

DOCA–salt. 

 

Jolanta Weresa*Σ !ƴƴŀ tťŘȊƛƵǎƪŀ-Betiuk, Marek Toczek, Barbara Malinowska 
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bŀŘŎƛǏƴƛŜƴƛŜ ǘťǘƴƛŎȊŜ ƳƻȍŜ ǇǊƻǿŀŘȊƛŏ Řƻ ǿȊǊƻǎǘǳ ǇƻȊƛƻƳ ŜƴŘƻƎŜƴƴŜƎƻ ŀƴŀƴŘŀƳƛŘǳΣ 

ǊƻȊƪƱŀŘŀƴŜƎƻ ǇǊȊŜȊ ƘȅŘǊƻƭŀȊť ŀƳƛŘƻǿŊ ƪǿŀǎƽǿ ǘƱǳǎȊŎȊƻǿȅŎƘ όC!!IύΦ ¦w.рфт ƧŜǎǘ 

ƛƴƘƛōƛǘƻǊŜƳ C!!IΦ /ŜƭŜƳ ǇǊŀŎȅ ōȅƱŀ ƻŎŜƴŀ ǿǇƱȅǿǳ ǇǊȊŜǿƭŜƪƱŜƎƻ ǇƻŘŀǿŀƴƛŀ ¦w.рфт  

ƴŀ ŎȊȅƴƴƻǏŏ ƛȊƻƭƻǿŀƴŜgo serca i lewego przedsionka serca u szczurów z indukowanym 

ƴŀŘŎƛǏƴƛŜƴƛŜƳ ǘťǘƴƛŎȊȅƳ ǿ ƳƻŘŜƭǳ 5h/!ςsalt.  

²ǎȊȅǎǘƪƛŜ ǎȊŎȊǳǊȅ ǇƻŘŘŀƴƻ ƧŜŘƴƻǎǘǊƻƴƴŜƧ ƴŜŦǊŜƪǘƻƳƛƛΦ bŀŘŎƛǏƴƛŜƴƛŜ ƛƴŘǳƪƻǿŀƴƻ ǇƻŘŀƧŊŎ 

przez 6 tygodni podskórnie octan deoksykortykosteronu (DOCA; 25mg/kg) oraz do picia 1% 

NaCl. URB597 (1mg/kg/12godz) podawano dootrzewnowo od 5 tygodnia przez 14 dni. Grupy 

ƪƻƴǘǊƻƭƴŜ όƴƻǊƳƻǘŜƴǎȅƧƴŜύ ƻǘǊȊȅƳȅǿŀƱȅ ǊƻȊǇǳǎȊŎȊŀƭƴƛƪ 5h/! ƛ ¦w.рфт όƭǳō ƧŜƎƻ 

ǊƻȊǇǳǎȊŎȊŀƭƴƛƪύ ƻǊŀȊ ǿƻŘť Řƻ ǇƛŎƛŀΦ ² ƛȊƻƭƻǿŀƴȅƳ ǎŜǊŎǳ όƳŜǘƻŘŀ [ŀƴƎŜƴŘƻǊffa) oceniono 

ǎȊǘȅǿƴƻǏŏ ǊƻȊƪǳǊŎȊƻǿŊ ƻǊŀȊ ƛƴŘǳƪƻǿŀƴŜ ƛȊƻǇǊŜƴŀƭƛƴŊ όмл-11-10-6aύΥ ǿȊǊƻǎǘ ŎȊťǎǘƻǏŎƛ ǇǊŀŎȅ 

ǎŜǊŎŀ όIwύΣ ǇǊȊŜǇƱȅǿ ǿƛŜƵŎƻǿȅ ό/ttύ ƛ ƪǳǊŎȊƭƛǿƻǏŏ όwttҐIwȄŎƛǏƴƛŜƴƛŜ ƭŜǿƻƪƻƳƻǊƻǿŜύΦ 

Równolegle, w izolowanym lewym przedsionku badano efekt inotropowy agonisty 

receptorów kannabinoidowych CP 55940 (10-9-3x10-5M) oraz izoprenaliny (10-11-10-6M). 

.ŀȊŀƭƴŜ ǇŀǊŀƳŜǘǊȅ ōȅƱȅ ǇƻǊƽǿƴȅǿŀƭƴŜ ǿŜ ǿǎȊȅǎǘƪƛŎƘ ƎǊǳǇŀŎƘΦ LȊƻǇǊŜƴŀƭƛƴŀ ǇƻǿƻŘƻǿŀƱŀ 

ȊŀƭŜȍƴȅ ƻŘ ǎǘťȍŜƴƛŀ ǿȊǊƻǎǘ ǿǎȊȅǎǘƪƛŎƘ ōŀŘŀƴȅŎƘ ǇŀǊŀƳŜǘǊƽǿΦ /tррфпл ȊŀƭŜȍƴƛŜ  

od stťȍŜƴƛŀ ƻōƴƛȍŀƱ ƪǳǊŎȊƭƛǿƻǏŏ ǇǊȊŜŘǎƛƻƴƪƽǿΦ ² ƎǊǳǇƛŜ 5h/! ǎǘǿƛŜǊŘȊƻƴƻ ƘƛǇŜǊǘǊƻŦƛť ǎŜǊŎŀ 

όǿ ǘȅƳ ǿȊǊƻǎǘ ǎȊǘȅǿƴƻǏŎƛύΣ ƻǎƱŀōƛŜƴƛŜ ŘȊƛŀƱŀƴƛŀ ƛȊƻǇǊŜƴŀƭƛƴȅ ǿ ƛȊƻƭƻǿŀƴȅƳ ǎŜǊŎǳ ώIwΣ wtt ƛ 

CPP dla efektu maksymalnego (Emax) odpowiednio o 25, 42 i 89%)  

ale nie w przedsƛƻƴƪŀŎƘΣ ƻǊŀȊ ƻōƴƛȍŜƴƛŜ ǳƧŜƳƴŜƎƻ ŜŦŜƪǘǳ ƛƴƻǘǊƻǇƻǿŜƎƻ /tррфпл  

(dla Emax ƻ сл҈ύΦ ¦w.рфт ƻǎƱŀōƛƱ ƴƛŜȊƴŀŎȊƴƛŜ ƘƛǇŜǊǘǊƻŦƛť ǎŜǊŎŀΣ ȊƳƴƛŜƧǎȊȅƱ ŜŦŜƪǘ ƛƴƻǘǊƻǇƻǿȅ ƛ 

ŎƘǊƻƴƻǘǊƻǇƻǿȅ ŘƻŘŀǘƴƛ ƛȊƻǇǊŜƴŀƭƛƴȅ ǿ ǎŜǊŎǳ ȊǿƛŜǊȊŊǘ ƴƻǊƳƻǘŜƴǎȅƧƴȅŎƘ ƻǊŀȊ ǇǊȊȅǿǊƽŎƛƱ 

ujemny efekt inoǘǊƻǇƻǿȅ /tррфпл ǿ ƎǊǳǇƛŜ 5h/! Řƻ ǿŀǊǘƻǏŎƛ ȊǿƛŜǊȊŊǘ ƴƻǊƳƻǘŜƴǎȅƧƴȅŎƘΦ 

bƛŜ ǿǇƱȅǿŀƱ ƴŀ ǇƻȊƻǎǘŀƱŜ ǇŀǊŀƳŜǘǊȅ ǎȊŎȊǳǊƽǿ ƴƻǊƳƻ- lub hipertensyjnych. 

tƻŘǎǳƳƻǿǳƧŊŎΥ ǇǊȊŜǿƭŜƪƱŜ ǇƻŘŀǿŀƴƛŜ ƛƴƘƛōƛǘƻǊŀ C!!I ǿǇƱȅƴťƱƻ ƴƛŜƪƻǊȊȅǎǘƴƛŜ ƴŀ ǇǊŀŎť 

serca szczurów normotensyjnych, nŀǘƻƳƛŀǎǘ ƴƛŜȊƴŀŎȊƴƛŜ ǇƻǇǊŀǿƛƱƻ ǇŀǊŀƳŜǘǊȅ ǇǊŀŎȅ ǎŜǊŎŀ 

ǎȊŎȊǳǊƽǿ Ȋ ƴŀŘŎƛǏƴƛŜƴƛŜƳΦ 

 

Finansowanie - NCN 2012/05/B/N27/03102 
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Polihedrocyty w skrzeplinach z tętnic wieńcowych od pacjentów  
w ostrej fazie zawału serca 

 
aƛŎƘŀƱ ½ŊōŎȊȅƪ1,2*, Marcin Sadowski3, WŀǊƻǎƱŀǿ ½ŀƭŜǿǎƪƛ1,2, Anetta Undas1,2 

1
Lƴǎǘȅǘǳǘ YŀǊŘƛƻƭƻƎƛƛΣ ¦ƴƛǿŜǊǎȅǘŜǘ WŀƎƛŜƭƭƻƵǎƪƛ - Collegium Medicum, Polska 

2
Krakowski Szpital Specjalistyczny 

ƛƳΦ Wŀƴŀ tŀǿƱŀ LLΣ tƻƭǎƪŀ 
3
|ǿƛťǘƻƪǊȊȅǎƪƛŜ /ŜƴǘǊǳƳ YŀǊŘƛƻƭƻƎƛƛΣ tƻƭǎƪŀ 

 

*michalzabczyk@op.pl 

YǎȊǘŀƱǘ ǿƛŜƭƻǏŎƛŀƴǳ ǳƳƻȍƭƛǿƛŀ ǳƪƱŀŘƻƳ ŦƛȊȅŎȊƴȅƳ ǿ ǇǊȊȅǊƻŘȊƛŜ ƻǎƛŊƎƴƛťŎƛŜ ǎǘŀƴǳ  

o ƳƛƴƛƳŀƭƴŜƧ ŜƴŜǊƎƛƛ ǇƻǘŜƴŎƧŀƭƴŜƧΦ bƛŜŘŀǿƴƻ ƻǇƛǎŀƴƻ Ǉƻ ǊŀȊ ǇƛŜǊǿǎȊȅ ǿƛŜƭƻǏŎƛŜƴƴŜ 

ŜǊȅǘǊƻŎȅǘȅΣ ƴŀȊȅǿŀƴŜ ǇƻƭƛƘŜŘǊƻŎȅǘŀƳƛΣ ƪǘƽǊŜ ǇƻǿǎǘŀƧŊ ǇƻŘŎȊŀǎ ǊŜǘǊŀƪŎƧƛ ǎƪǊȊŜǇǳ 

ǿȅǘǿƻǊȊƻƴŜƎƻ Ȋ ǇŜƱƴŜƧ ƪǊǿƛΦ tƻƭƛƘŜŘǊƻŎȅǘȅ ǿȅǎǘťǇǳƧŊ ǊƽǿƴƛŜȍ ǿ ǎƪǊȊŜǇƭƛƴŀŎƘ Ȋ ǘťǘƴƛŎ 

ǿƛŜƵŎƻǿȅŎƘ od ǇŀŎƧŜƴǘƽǿ ǿ ƻǎǘǊŜƧ ŦŀȊƛŜ ȊŀǿŀƱǳ ǎŜǊŎŀΦ tƻǿǎǘŀǿŀƴƛŜ ǇƻƭƛƘŜŘǊƻŎȅǘƽǿ ƳƻȍŜ 

ƳƛŜŏ ȊǿƛŊȊŜƪ Ȋ ƴŀǘǳǊŀƭƴȅƳ ƳŜŎƘŀƴƛȊƳŜƳΣ ƪǘƽǊŜƎƻ ŎŜƭŜƳ ƧŜǎǘ ǊŜǇŜǊŦǳȊƧŀ ȊŀƳƪƴƛťǘŜƎƻ 

ƴŀŎȊȅƴƛŀΦ /ȊȅƴƴƛƪƛΣ ƪǘƽǊŜ ƳƻƎŊ ǎǇǊȊȅƧŀŏ ǘǿƻǊȊŜƴƛǳ ǇƻƭƛƘŜŘǊƻŎȅǘƽǿ in vivo ƴƛŜ ȊƻǎǘŀƱȅ ŘƻǘŊŘ 

zidentyfikowane. 

.ŀŘŀƴƛǳ ǇƻŘŘŀƴƻ млп ǎƪǊȊŜǇƭƛƴȅ ǿƛŜƵŎƻǿŜ ŀǎǇƛǊƻǿŀƴŜ ǇƻŘŎȊŀǎ ǘǊƻƳōŜƪǘƻƳƛƛ ƻŘ ǇŀŎƧŜƴǘƽǿ 

Ȋ ȊŀǿŀƱŜƳ ǎŜǊŎŀ Ȋ ǳƴƛŜǎƛŜƴƛŜƳ ƻŘŎƛƴƪŀ {¢ ǿ ŎȊŀǎƛŜ ƻŘ м Řƻ тн ƎƻŘȊƛƴ ƻŘ ǿȅǎǘŊǇƛŜƴƛŀ ōƽƭǳ  

ǿ ƪƭŀǘŎŜ ǇƛŜǊǎƛƻǿŜƧΦ {ƪǊȊŜǇƭƛƴȅ ōȅƱȅ ǳǘǊǿŀƭŀƴƛŜ ǿ нΣр҈ ƎƭǳǘŀǊŀƭŘŜƘȅŘȊƛŜΣ ƻŘǿŀŘƴƛŀƴŜ  

ǿ ŜǘŀƴƻƭǳΣ ǎǳǎȊƻƴŜ ǿ ǇǳƴƪŎƛŜ ƪǊȅǘȅŎȊƴȅƳ ƛ ƻŎŜƴƛŀƴŜ ǿ Ŏƻ ƴŀƧƳƴƛŜƧ мл ǊƽȍƴȅŎƘ ǇƻƭŀŎƘ ǇǊȊȅ 

ǳȍȅŎƛǳ ƳƛƪǊƻǎƪƻǇǳ ǎƪŀƴƛƴƎƻǿŜƎƻΦ 

tƻƭƛƘŜŘǊƻŎȅǘȅ ǎǘŀƴƻǿƛŊŎŜ ǇǊȊȅƴŀƧƳƴƛŜƧ р҈ ǿǎȊȅǎǘƪƛŎƘ ŜǊȅǘǊƻŎȅǘƽǿ ǿ ƻōǊťōƛŜ ǎƪǊȊŜǇƭƛƴȅ 

ǿȅǎǘťǇƻǿŀƱȅ ǘȅƭƪƻ ǳ нм ǇŀŎƧŜƴǘƽǿ όнл҈ύ ȊŜ {¢9aLΣ ǇǊȊȅ ŎȊȅƳ ƪƻƳƽǊƪƛ ǘŜ ǎǘŀƴƻǿƛƱȅ ǏǊŜŘƴƛƻ 

ол҈ Ǉƻƭŀ ǇƻǿƛŜǊȊŎƘƴƛ ŀƴŀƭƛȊƻǿŀƴȅŎƘ ŦǊŀƎƳŜƴǘƽǿ ǎƪǊȊŜǇƭƛƴȅΦ bƛŜ ǎǘǿƛŜǊŘȊƻƴƻ ȊǿƛŊȊƪǳ 

ǇƻƳƛťŘȊȅ ƻōŜŎƴƻǏŎƛŊ ǇƻƭƛƘŜŘǊƻŎȅǘƽǿ ƛ ŘŀƴȅƳƛ ŘŜƳƻƎǊŀŦicznymi badanej grupy, czynnikami 

ryzyka sercowo-ƴŀŎȊȅƴƛƻǿŜƎƻΣ ƭŜŎȊŜƴƛŜƳ ǎǘŀǘȅƴŀƳƛ ƭǳō ŀǎǇƛǊȅƴŊΣ ƳƻǊŦƻƭƻƎƛŊ ƪǊǿƛ 

ƻōǿƻŘƻǿŜƧΣ ƳŀǊƪŜǊŀƳƛ ƴŜƪǊƻȊȅ ƳƛťǏƴƛŀ ǎŜǊŎŀ ƻǊŀȊ ŎȊŀǎŜƳ ƧŜƎƻ ƴƛŜŘƻƪǊǿƛŜƴƛŀ όǇҔлΣлр Řƭŀ 

wszystkich). Pacjentów, u których zaobserwowano polihedroŎȅǘȅ ŎƘŀǊŀƪǘŜǊȅȊƻǿŀƱŀ ǿȅȍǎȊŀ 

ȊŀǿŀǊǘƻǏŏ ŜǊȅǘǊƻŎȅǘƽǿ όƳŜŘƛŀƴŀ пл ǾǎΦ нп҈ύ ƛ ƴƛȍǎȊŀ ȊŀǿŀǊǘƻǏŏ ǇƱȅǘŜƪ ƪǊǿƛ όƳŜŘƛŀƴŀ м ǾǎΦ 

р҈ύ ǿ ǎƪǊȊŜǇƭƛƴƛŜ ƻǊŀȊ ƴƛȍǎȊȅ ǇƻȊƛƻƳ ŦƛōǊȅƴƻƎŜƴǳ ǿ ƻǎƻŎȊǳ όƳŜŘƛŀƴŀ оΣл ǾǎΦ оΣф Ǝκƭύ  

w porównaniu do pacjentów, u których nie stwierdzono ƻōŜŎƴƻǏŎƛ ǇƻƭƛƘŜŘǊƻŎȅǘƽǿ όǇғлΣлр 

Řƭŀ ǿǎȊȅǎǘƪƛŎƘύΦ 9ǊȅǘǊƻŎȅǘȅ ǿƛŜƭƻǏŎƛŜƴƴŜ ǿȅǎǘťǇƻǿŀƱȅ ŎȊťǏŎƛŜƧ ǿ ǎƪǊȊŜǇƭƛƴŀŎƘ ǇŀŎƧŜƴǘƽǿΣ  

ǳ ƪǘƽǊȅŎƘ ǎǘǿƛŜǊŘȊƻƴƻ җн ƛǎǘƻǘƴŜ ȊǿťȍŜƴƛŀ ǘťǘƴƛŎ ǿƛŜƵŎƻǿȅŎƘ όǇғлΦлрύΦ  

tƻƭƛƘŜŘǊƻŎȅǘȅ ǿȅǎǘťǇǳƧŊ ǿ ǎƪǊȊŜǇƭƛƴŀŎƘ ǿŜǿƴŊǘǊȊǿƛŜƵŎƻǿȅŎƘ ǳ ƴƛŜwielu pacjentów  

ze STEMI a na ƛŎƘ ƻōŜŎƴƻǏŏ Ƴŀ ǿǇƱȅǿ ǎƪƱŀŘ ƪƻƳƽǊƪƻǿȅ ǎƪǊȊŜǇƭƛƴȅ ƛ ǎǘťȍŜƴƛŜ ŦƛōǊȅƴƻƎŜƴǳ  

w osoczu. 
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Therapeutic potential of cardiac stromal stem cells (CStC) isolated from 
failing human heart in a mice model of chronic myocardial ischemia. 

 
M. Garbacz ¹*, A. Sliwka¹, T. Jazwiec¹Σ YΦ YƻȊƛŜƱ¹, M. Jarosz-Biej², J. Czapla², S. Matuszczak², E. 
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BACKGROUND Stromal cells have been experimentally isolated from a variety of adult tissues 
and organs, most extensively characterized being those of bone marrow origin. While extensive 
research proved their beneficial effect on skeletal and connective tissue regeneration, little is 
known about cardiac-specific stromal cells and their regenerative potential. 

AIM OF THE STUDY The aim of this study was to assess regenerative potential of the human 
cardiac stromal cells (hCStC) isolated from failing myocardium explanted during heart 
transplantation, in an experimental model of chronic myocardial ischemia. 

MATERIAL and METHODS Myocardial tissue samples were obtained from 10 heart transplant 
recipients. hCStC were analysed using flow cytometry with CD105, CD90, CD29, CD73, 
CD44,CD34, CD31, CD45, LIN antibodies and tested on their differentiation potential. Once 
sufficient amount of cells was cultured, hCStC were prepared under sterile conditions for 
intramyocardial implantation. Meanwhile adult male C57BL/6 mice underwent surgical induction 
of acute myocardial ischemia (LAD ligation). Animals surviving the acute phase of myocardial 
ischemia, 7 days post LAD ligation, with a proven scar (>3mm on echocardiography) were then 

5 
respectively. Injections were performed under direct vision, intramyocardially through re-
thoracotomy 7 days post MI.  Cardiac function was evaluated on 7 and 42 days post intervention 
by means of echocardiography (Vevo 2100) where LV diameter, ejection fraction and strain were 
assessed. On 42 day animals were sacrificed and myocardial tissue samples obtained for 
immunostaining. 

RESULTS HCStC were characterized as CD105+ CD34(-)and obtained from all 10 explanted hearts 
in large quantities (2 ml tissue 1 mln hCStC). All animals experienced significant decrease in LV 
contractility and function 7 days post MI (Baseline vs 7d po AMI). In a control (PBS) group visible 
further decrease of LVEF was noted 42 days post MI (41% vs. 36% respectively) while in the 
treated group a trend towards reversed remodeling and LVEF improvement was apparent (39% 
vs. 43% respectively.) Regional wall motion abnormalities in post myocardial infarction segments 
measured by two dimensional speckle tracking echocardiography revealed increase radial strain 
from 10,6% to 17,2% in the treated group  and decrease radial strain from 12.9% to 8,6% in a 
control group. Immunostatining revealed substantial retention hCStC on 21 days and 42 days 
post implantation with visible reduction in a scar size, especially angmented within the MI 
border zone. 

CONCLUSIONS Our findings suggest that human cardiac stromal cells may have a crucial 
therapeutic importance in human chronic myocardial ischemia. Further extensive research 
should be done to prove their beneficial effect on failing heart function. 

  

mailto:margarbacz@wp.pl
http://heart.bmj.com/content/96/9/716


 

55 

 

  



  XIX Sympozjum Sekcji Kardiologii Eksperymentalnej PTK 

 

56 

 

Heme oxygenase-1 deficiency is associated with increased post-myocardial 
infarction monocyte mobilization and impaired heart function 
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Immune system becomes activated upon myocardial infarction (MI) and timely resolution of 

inflammation in the infracted zone is crucial for regenerative processes. Heme oxygenase 1 

(HO-1) is emerging as a potential therapeutic target in cardiovascular disease due to its anti-

oxidative and anti-inflammatory properties. 

HO-1 knockout (KO) and wild type (WT) mice were exposed to a permanent ligation of the 

left anterior descending coronary artery. At 3 weeks post-MI a more potent reduction of 

ejection fraction was observed in HO-1 KO mice. Coronary artery occlusion in WT mice led to 

strong up-regulation of HO-1 expression, with no changes in other genes involved in iron 

metabolism (HO-2, ferritin). Some genotype-dependent differences were observed in the 

expression of cardiac myocytes-associated miRNAs (miR-29a, miR-199). Moreover, much 

higher numbers of MI-induced granulocytes (CD11b+Ly6G+), as well as classical 

(Ly6C++CD43+) and intermediate (Ly6C++CD43++) monocytes were found in the peripheral 

blood of HO-1 deficient mice when compared to their WT littermates. In contrary, 

significantly less hematopoietic stem and progenitor cells (Lin-c-kit+Sca-1+) were detected in 

spleens, but not in the bone marrow, of HO-1 KO when compared to WT mice. Additionally, 

higher numbers of macrophages (MHCII++CD11c+F4/80+) were detected in the hearts of HO-

1 deprived mice. 

Lack of HO-1 impairs post-MI heart function and influences inflammatory responses to MI 

related to monocyte/macrophage-dependent wound healing and cardiac remodeling. 

Supported by Iuventus Plus grant No. 0249/IP1/2013/72 from the Ministry of Science and 

Higher Education and Maestro grant No. 2012/06/A/NZ1/00004 from the National Science 

Center. 
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Effect of graded ischemia on cardiac metabolism and function of AMP 
deaminase 3 knock-out mice 
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¢ƘŜ ƛǎŎƘŜƳƛŎ ƘŜŀǊǘ ŘƛǎŜŀǎŜ ƛǎ ǘƘŜ ǿƻǊƭŘΩǎ ƭŜŀŘƛƴƎ ŎŀǳǎŜ ƻŦ ŘŜŀǘƘΦ 9ǇƛǎƻŘŜǎ ƻŦ ǘƘŜ ŀŎǳǘŜ 

myocardial ischemia may cause an irreversible injuries resulted in metabolic derangements.  

Inseparable metabolic pathway liked to cardiac metabolism during ischemia conditions is a 

nucleotides catabolism. Purines and pyrimidines nucleotides, released from the damage 

cardiomyocytes could intensified injury but also cause a protective effects. The entry to the 

purine nucleotide cycle is controlled by the AMP deaminase which converts AMP to IMP and 

plays an important role in nucleotides breakdown. This study aimed to investigate the effect 

of graded ischemia to the AMPD3 KO mice heart function and nucleotides metabolism. 

25 male AMPD3 KO mice and 25 Mer-Cre-Mer mice as a control were used. Hearts 

were rapidly excised after animal intubation and artificial ventilation. Afterwards attached to 

the Langendorff perfusion system. The buffer flow was maintained in first 15 min of 

perfusion in 1.8 mL/min. After initial perfusion, the flow was reduce to 0.3 mL/min. The 

hearts were perfused in ischemia conditions from 3 to 15 min, thereafter freeze-clamped 

and stored in -80° C.  Collected effluents and heart tissues were analyzed by RP-HPLC 

method to determine a nucleotides concentration. Moreover the analysis of enzymes 

activities involved in nucleotide catabolism in heart tissues was performed. 

Analysis of nucleotides in the effluents showed the higher concentration of adenosine 

in AMPD KO mice hearts in comparison to the control mice in normoxia but also in short and 

long time hypoxia conditions. Diminished concentration of hypoxanthine, xanthine, uric acid, 

purines pool and uridine relative to the control mice were also observed. In case of inosine 

concentration, the elevated level in AMPD KO mice hearts relative to the control mice was 

observed only in long time ischemia conditions.  After long time ischemia, the ATP/ADP and 

PCr/Cr ratio in AMPD KO mice hearts were higher in comparison to the control. Analysis of 

the enzymes activities show significantly lower activity of AMPD in AMPD KO in comparison 

to the control mice and also a tendency suggested the diminished activity of ADA in AMPD 

KO mice heart relative to the control mice.  

This study highlights the significance of nucleotide metabolism in the ischemic heart 

and suggests that its regulation could resulted in metabolic and function improvement. 

Moreover data supports our earlier concept that pharmacological inhibition of AMP 

deaminase before transient ischemic event such as ischemic heart disease or cardiac surgery 

could provide the therapeutic benefits. 

¢Ƙƛǎ ǊŜǎŜŀǊŎƘ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ǿƛǘƘƛƴ ǘƘŜ ǇǊƻƧŜŎǘ αbǳŎƭŜƻǘƛŘŜǎ ƛƴ ǇŀǘƘƻƭƻƎȅΣ ŘƛŀƎƴƻǎƛǎ ŀƴŘ ǘƘerapy of heart 
ŘƛǎŜŀǎŜέ ǘƘŀǘ ƛǎ Ŏƻ-financed by European Union within European Regional Development Fund of Innovative 
Economy Programme and Programme TEAM of Foundation for Polish Science 
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The comparison of tissue saturation during vascular occlusion test under 
sevoflurane and propofol anaesthesia in various phases of heart surgery with 

cardiopulmonary bypass. 
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Numerous studies have confirmed that significant changes of microcirculation occur 

in cardiac surgical procedures, especially if cardiopulmonary bypass (CPB) is used. 

Conventional monitoring is not sufficiently sensitive to detect acute changes in tissue 

perfusion, while its normal parameters are critical for maintaining optimum oxygen balance. 

The purpose of this study was to compare the effects of propofol and sevoflurane 

anaesthesia on tissue saturation during a vascular occlusion test (VOT) in various phases of 

heart surgery with CPB.  

Data from 60 patients, randomized to group P (Propofol), and S (Sevoflurane), were 

analysed. VOT was performed using the INVOS oxymeter placed over the thenar muscle by 

inflating the sphygmomanometer cuff to exceed the systolic pressure value by 30mmHg, and 

maintain this induced ischemia for 3 minutes at six times during each procedure. Group and 

time effects on oxymetric parameters were analyzed with RM-ANOVA and post hoc Tukey 

test.  

During the hypoxic phase there was observed a trend towards lower speed of 

desaturation under sevoflurane anaesthesia (p=0.08), also patients given sevoflurane 

showed higher measurements of the lowest tissue saturation (p=0.018). Post hoc analysis 

demonstrated significant decrease of the baseline, the minimal and maximal values of 

muscle saturation in both groups during CPB.  Significantly higher speed of tissue 

desaturation was reported 20 minutes after X-clamp release and 45 minutes after weaning 

from CPB. Also in both groups a decrease of resaturation speed was observed during aortic 

X-clamp, and prolongation of resaturation time at all time-points during CPB. 

The speed of desaturation during VOT was proposed to reflect the local metabolic 

rate and the speed of tissue saturation recovery on reperfusion is thought to express 

microcirculatory flow. Differences observed in the hypoxic phase might be caused by 

attenuation of mitochondrial respiration by sevoflurane. We conclude that sevoflurane 

anaesthesia may ameliorate hypoxia resulting from tissue ischemia in comparison to 

propofol. 
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Masitinib has neuroprotective effect  in rats with post- ischemic stroke 
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Aim of study Despite stroke being the second leading cause of mortality worldwide  and the 

third one of premature mortality in developed countries it remains largely without any 

significant therapeutic strategies. Both ischemic and hemorrhagic strokes continue to have 

very poor outcomes. This study evaluated the therapeutic potential of masitinib, an oral 

tyrosine kinase inhibitor with activity against c-Kit and PDGFR, to reduce ischemic brain area 

and neurological deficit.  

Methods Using a well-established filament model of ischemic stroke in rats, the responses 

to oral treatment with masitinib alone, or in combination with rt-PA were compared to those 

after tissue plasminogen activator (rt-PA, 10 mg/kg i.v.) monotherapy. In both cases two 

doses of masitinib were used - 25 or 100 mg/kg, twice per day. Ischemic brain area and the 

neurological deficit were assessed using the triphenyltetrazolium chloride (TTC) method and 

behavioral neurological tests, respectively. 

Results Masitinib, as a single agent reduced significantly the infarct size, as compared with 

the stroke control group. Brain ischemic area decreased from 9.14% to 4.36% (25 mg/kg) or 

2.60% (100 mg/kg). Moreover, a combined treatment of masitinib with rt-PA produced a 

stronger effect than the one observed after each of the compound alone. The size of the 

brain ischemic area (rt-PA 1.67%) was further reduced to 0.83% or 0.7% at masitinib doses of 

25 and 100 mg/kg, respectively.  

Conclusions and implications Masitinib reduced significantly brain ischemia induced by 

experimental stroke and potentiated the therapeutic effect of rt-PA. Particularly promising 

seems to be the dose of 25 mg/kg, as it decreased ischemic area by approximately 50% or 

90%, if the drug was used alone or in combination with rt-PA, respectively. 
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The importance of fatty acids synthesis and pattern in cardiovascular disease 
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The importance of blood levels of omega-3 polyunsaturated fatty acid (PUFA) for the risk of 

cardiovascular disease (CVD) is widely appreciated. However omega-3 PUFA constitute only 

minor portion of fatty acids (FA) contained in blood lipids, and other FA may also have a 

significant influence on CVD risk. Currently, gas chromatography-mass spectrometry 

technique enables for the detection and quantification in human blood sample of more than 

30 different FA, classified into saturated FA (SFA), monounsaturated FA (MUFA) and PUFA. 

In contrast to omega-3 PUFA, which mainly originate from food, some of FA can be 

efficiently synthesized in human organism. Fatty acid synthase (FASN) is key enzyme of de 

novo FA synthesis, and its main product is palmitic acid, belonging to SFA. The highest 

activities of FASN were found in liver and adipose tissue, where it provides FA for formation 

of triacylglycerols, but the enzyme is also present in other tissues. Recent research on FASN 

knockout mice revealed that palmitate synthesis could play the role in insulin dependent 

regulation of nitric oxide synthase in epithelium and cardioprotective role in heart while 

proatherogenic role in macrophages. In liver and adipose tissue palmitic acid, stearic acid 

and other SFA can be further desaturated into MUFA. In human the main enzyme involved 

in FA desaturation is stearoyl-CoA desaturase (SCD1). The results of rodent studies point to 

a negative role of elevated SCD1 activity, desaturation level and MUFA levels in blood in the 

development of metabolic disorders, thus increasing the CVD risk. In humans, this 

relationship is less convincing, however some studies, including ours, confirmed the 

association between FA desaturation level and CVD risk. Recently we have identified FA 

containing cyclopropane rings in human adipose tissue and serum. These unusual FA turned 

out to be elevated in blood of patients with morbid obesity and chronic renal failure ς 

diseases associated with increased CVD risk. 
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Rola ośrodkowej interakcji między układem apelinergicznym i 
wazopresynergicznym w regulacji czynności układu sercowo-naczyniowego 

 

hƭŜƴŀ .ƻǊƻǿƛƪΣ YŀǘŀǊȊȅƴŀ YƻƭŀǎȊȅƵǎƪŀΣ YŀǘŀǊȊȅƴŀ /ȊŀǊȊŀǎǘŀΣ !ƎƴƛŜǎȊƪŀ /ǳŘƴƻŎƘ-
WťŘǊȊŜƧŜǿǎƪŀ 

 
½ŀƪƱŀŘ CƛȊƧƻƭƻƎƛƛ 5ƻǏǿƛŀŘŎȊŀƭƴŜƧ ƛ YƭƛƴƛŎȊƴŜƧΣ [ŀōƻǊŀǘƻǊƛǳƳ /ŜƴǘǊǳƳ .ŀŘŀƵ tǊȊŜŘƪƭƛƴƛŎȊƴȅŎƘΣ ²ŀǊǎȊŀǿǎƪƛ 
Uniwersytet Medyczny 

 

 

[ƛŎȊƴŜ ǇǊŀŎŜ ǿȅƪŀȊŀƱȅΣ ȍŜ ŀǇŜƭƛƴŀ ό!tύΣ ōťŘŊŎŀ ŀŘƛǇƻƪƛƴŊΣ ƻŘƎǊȅǿŀ ƛǎǘƻǘƴŊ Ǌƻƭť ǿ ǊŜƎǳƭŀŎƧƛ 

ŎȊȅƴƴƻǏŎƛ ǳƪƱŀŘǳ ǎŜǊŎƻǿƻ-naczyniowego, gospodarki wodnej oraz przyjmowaniu pokarmu. 

hōŜŎƴƻǏŏ ǇǊŜǇǊƻŀǇƭŜƛƴȅ ƻǊŀȊ ǊŜŎŜǇǘƻǊƽǿ !tW ŀǇŜƭƛƴȅ ƻǇƛǎŀƴƻ ǿ ƭƛŎȊƴȅŎƘ ǎǘǊǳƪǘǳǊŀŎƘ 

ƻǏǊƻŘƪƻǿŜƎƻ ǳƪƱŀŘǳ ƴŜǊǿƻǿŜƎƻΣ ƳΦ ƛƴΦ ǿ ƧŊŘǊŀŎƘ ǇƻŘǿȊƎƽǊȊŀΥ ǇǊȊȅƪƻƳƻǊƻǿȅƳ όt±bύ ƛ 

ƴŀŘǿȊǊƻƪƻǿȅƳ ό{hbύΣ  ōťŘŊŎȅŎƘ ǊƽǿƴƛŜȍ ƪƭǳŎȊƻǿȅƳ ƳƛŜƧǎŎŜƳ ǎȅƴǘŜȊȅ ǿŀȊƻǇǊŜǎȅƴȅ ό!±tύΦ 

/ŜƭŜƳ ƴƛƴƛŜƧǎȊŜƧ ǇǊŀŎȅ ōȅƱƻ ȊōŀŘŀƴƛŜ Ǌƻƭƛ ƛƴǘŜǊŀƪŎƧƛ ǇƻƳƛťŘȊȅ ǳƪƱŀŘŜƳ ŀǇŜƭƛƴŜǊƎƛŎȊƴȅƳ ƛ 

waȊƻǇǊŜǎȅƴŜǊƎƛŎȊƴȅƳ ǿ ƻǏǊƻŘƪƻǿŜƧ ǊŜƎǳƭŀŎƧƛ ŎȊȅƴƴƻǏŎƛ ǳƪƱŀŘǳ ǎŜǊŎƻǿƻ-naczyniowego u 

ǎȊŎȊǳǊƽǿ {ǇǊŀƎǳŜ 5ŀǿƭŜȅ ό{tw5ύΦ ½ǿƛŜǊȊťǘƻƳ ǿǎȊŎȊŜǇƛƻƴƻ ƪŀƴƛǳƭť Řƻ ƪƻƳƻǊȅ ōƻŎȊƴŜƧ 

ƳƽȊƎǳ ό[/±ύΣ ǳƳƻȍƭƛǿƛŀƧŊŎŊ ǇƻŘŀƴƛŜ ōŀŘŀƴȅŎƘ ǎǳōǎǘŀƴŎƧƛ ƻǊŀȊ ŎŜǿƴƛƪ Řƻ ŀƻǊǘȅ ōǊȊǳǎȊƴŜƧ ǿ 

celu pƻƳƛŀǊǳ ǏǊŜŘƴƛŜƎƻ ŎƛǏƴƛŜƴƛŀ ǘťǘƴƛŎȊŜƎƻ όa!.tύ ƛ ŎȊťǎǘƻǏŎƛ ǎŜǊŎŀ όIwύΦ hǏǊƻŘƪƻǿŀ ƛƴŦǳȊƧŀ 

ǎƻƭƛ ŦƛȊƧƻƭƻƎƛŎȊƴŜƧ όbŀ/ƭύ ƻǊŀȊ ŀƴǘŀƎƻƴƛǎǘȅ ǊŜŎŜǇǘƻǊŀ ±мŀ ό±мŀw!b¢ύ ƴƛŜ ǇƻǿƻŘƻǿŀƱŀ 

ƛǎǘƻǘƴȅŎƘ ȊƳƛŀƴ ƘŜƳƻŘȅƴŀƳƛŎȊƴȅŎƘ ǿ ȍŀŘƴŜƧ ƎǊǳǇƛŜ ŘƻǏǿƛŀŘŎȊŀƭƴŜƧΦ  5ƻƪƻƳƻǊƻǿŜ ǇƻŘŀƴƛŜ 

At ƴŀǘƻƳƛŀǎǘ ǎǇƻǿƻŘƻǿŀƱƻ ƛǎǘƻǘƴȅ ǿȊǊƻǎǘ a!.tΣ ƴƛŜƻōŜŎƴȅ ǇƻŘŎȊŀǎ ƱŊŎȊƴŜƧΣ ƻǏǊƻŘƪƻǿŜƧ 

ƛƴŦǳȊƧƛ !t Ȋ ±мŀw!b¢Φ  bŀ ǇƻŘǎǘŀǿƛŜ ǇƻǿȅȍǎȊȅŎƘ ǿȅƴƛƪƽǿ Ƴƻȍƴŀ ǇǊȊȅǇǳǎȊŎȊŀŏΣ ȍŜ !t ƳƻȍŜ 

ǿȅǿƛŜǊŀŏ ƻǏǊƻŘƪƻǿȅ ǿǇƱȅǿ ƴŀ ǇŀǊŀƳŜǘǊȅ ƘŜƳƻŘȅƴŀƳƛŎȊƴŜ ǇƻǇǊȊŜȊ ŀƪǘȅǿŀŎƧť ǊŜŎŜǇǘƻǊƽǿ 

V1a wŀȊƻǇǊŜǎȅƴȅΦ 5ƭŀǘŜƎƻ ǘŜȍ ǿȅŘŀƧŜ ǎƛťΣ ƛȍ ƛǎǘƴƛŜƧŜ ƛƴǘŜǊŀƪŎƧŀ ƳƛťŘȊȅ ǳƪƱŀŘŀƳƛ 

ŀǇŜƭƛƴŜǊƎƛŎȊƴȅƳ ƛ ǿŀȊƻǇǊŜǎȅƴŜǊƎƛŎȊƴȅƳΣ ƻŘƎǊȅǿŀƧŊŎŀ ƛǎǘƻǘƴŊ Ǌƻƭť ǿ ƻǏǊƻŘƪƻǿŜƧ ǊŜƎǳƭŀŎƧƛ 

ŎȊȅƴƴƻǏŎƛ ǳƪƱŀŘǳ ǎŜǊŎƻǿƻ-naczyniowego.  
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Hemodynamic effects of acute and chronic administration of hydrogen sulfide 
in rats with fructose-induced metabolic syndrome. 

 
Mariusz Sikora1*, Katarzyna YƻƭŀǎȊȅƵǎƪŀ2, !ŘǊƛŀƴ 5ǊŀǇŀƱŀ1, Janusz Skrzypecki2, Marcin Ufnal1 

1
Department of Experimental and Clinical Physiology, Medical University of Warsaw, Poland 

2
Students Scientific 

Group, Department of Experimental and Clinical Physiology, Medical University of Warsaw, Poland 

  
*mariusz.sikora@wum.edu.pl 

 

Hydrogen sulfide (H2S) is an endogenous gasotransmitter that regulates cardiovascular 

functions. Alteration in H2S synthesis is involved in developing abnormalities, characteristic 

for metabolic syndrome, such as hypertension, diabetes and atherosclerosis. The aim of this 

study was to evaluate the hemodynamic effects of acute and chronic administration of H2S 

donor, sodium hydrosulfide (NaHS), in rats with metabolic syndrome. 

Metabolic syndrome in male Sprague-Dawley rats was induced by adding fructose (100mg/l) 

to drinking water for 6 weeks. The acute vasorelaxant effect of H2S was assessed by i.v. 

administration of NaHS (1, 2, 5, 10, 20 µmol/kg of body weight). The chronic effects of H2S 

on hemodynamic parameters in rats with metabolic syndrome were determined by 6 week 

intraperitoneal treatment with NaHS (56 µmol/kg/day). Autonomic control was evaluated by 

i.v. pharmacological blockade with hexamethonium (25mg/kg), atropine (1mg/kg) or 

propranolol (3mg/kg). 

Baseline comparison showed that rats with metabolic syndrome (MS) were hypertensive 

compared with control (C: 110±2mmHg; MS: 129±5mmHg, P<0.05).  

Acute systemic administration of H2S donor, dose-dependently reduced mean arterial blood 

pressure (MABP). MS rats responded with significantly higher decreases of MABP.  

Chronic NaHS treatment in MS rats reduced blood pressure (MS+H2S: 112±4mmHg), 

reduced sympathetic effect (MS: 63±7bpm, MS+H2S: 38±7bpm; C: 31±6bpm; P<0.05) and 

increased vagal effect (MS: 36±5bpm, MS+H2S: 52±7bpm; C: 59±4bpm; P<0.05). 

The findings of this study suggest that the exogenous H2S administration lowers blood 

pressure and improve cardiac autonomic control in fructose-induced metabolic syndrome. 

 

This work was supported by the National Science Center, grant no. 2011/01/N/NZ4/03682 

and Medical University of Warsaw, grant no. 1MA/PM11/13. 
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A link between the loss of ecto-5’-nucleotidase activity and aortic valve 
dysfunction in mice 

 
tŀǳƭƛƴŀ Àǳƪƻǿǎƪŀ1,*, Iwona Rybakowska2, Barbara Kutryb-½ŀƧŊŎ1 , Jasztal Agnieszka4, Toczek 
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{ƱƻƳƛƵǎƪŀ 9ǿŀ aΦ 1 

1
Department of Biochemistry, Medical University of Gdansk, Poland 

2
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3
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4
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*paulina.zukowska@gumed.edu.pl 

 
Aortic valve stenosis is common problem in humans. The inflammation plays key 

part in its pathophysiology. Adenine nucleotides and products of their catabolism have an 

important role in the control of this process. The decrease in the extracellular adenosine 

amount may contribute to intensification of inflammation.  

The aim of the study was to investigate the effect of high-fat diet and CD73 knock 

out (CD73-/-) on the development of aortic valve dysfunction in mice. 

Groups of animals: low-fat CD73-/-, low-fat Wild Type (WT), high-fat CD73-/- and 

high-fat WT. Mice were fed a special diets for 15 weeks with weight and blood glucose 

concentration monitoring. Animals were underwent Doppler ultrasound analysis. 

Afterwards, the aortic roots were collected for analysis of the extracellular nucleotides 

catabolism enzymes activities: ecto-nucleoside triphosphate diphosphohydrolase (eNTPD), 

ecto-5'-nucleotidase (e5'NT) and ecto-adenosine deaminase (eADA). Fragments of heart 

were also collected for aortic valve histological analysis.  

CD73-/- mice were characterized by a lower weight and higher glucose level than 

WT(27,8±0,9 vs 31,0±1,4g; 144,6±7,1 vs 107,3±5,2 mg/dl). High-fat diet induced an increase 

in the blood glucose level. Activity of e5ΩNT in CD73-/- mice was below 10% of WT. Activity 

of eADA in the CD73-/- group was lower compared to WT (0,71±0,11 vs 1,12±0,09 

nmol/cm2/min). Activity of eNTPD in CD73-/- mice was higher in comparison to WT 

(2,97±0,35 vs 2,09±0,17 nmol/cm2/min). High-fat diet caused substantial increase in peak 

aortic flow indicating obstruction in comparison to low-fat diet. CD73-/- knock out on low-

fat diet led to increase in this parameter compared to WT (4,36±0,27 vs 2,85±0,22 m/s). 

There were no calcium deposits, fibrin clots and accumulation of amorphous matrix in the 

aortic valves, but changes in their morphology may indicate a development of dysfunction. 

Our results show that knock out of CD73 leads to aortic stenosis in mice similar to 

that induced by high-fat diet. Combination of high-fat diet with CD73 knock out leads to 

most severe valve dysfunction. Increasing the concentration of extracellular adenosine could 

have therapeutic potential in the aortic valve pathology. 
 

¢Ƙƛǎ ǊŜǎŜŀǊŎƘ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ǿƛǘƘƛƴ ǘƘŜ ǇǊƻƧŜŎǘ αbǳŎƭŜƻǘƛŘŜǎ ƛƴ ǇŀǘƘƻƭƻgy, diagnosis and therapy of heart 
ŘƛǎŜŀǎŜέ ǘƘŀǘ ƛǎ Ŏƻ-financed by European Union within European Regional Development Fund of Innovative 
Economy Programme and Programme TEAM of Foundation for Polish Science 
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Effect of pravastatin on lipid profile and area of atherosclerotic lesions in 
ApoE/LDLR-/- double knockout mice fed control and low carbohydrate, high 

protein diet. 
 

Angelika Manterys1*, Magdalena Franczyk-ÀŀǊƽǿ1Σ LȊŀōŜƭŀ /ȊȅȍȅƵǎƪŀ-/ƛŎƘƻƵ1, Anna Drahun1, 
9Řȅǘŀ aŀǏƭŀƪ2Σ {ǘŜŦŀƴ /ƘƱƻǇƛŎƪƛ2, Renata B. Kostogrys1 

1
Department of Human Nutrition, Faculty of Food Technology, University of Agriculture, Cracow, Poland 

2
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*angelika.manterys@gmail.com 

Overconsumption of animal protein and restriction in carbohydrates intake impairs 

lipid metabolism and promotes atherosclerosis development. One of the commonly used 

therapy in these disorders are statins. The aim of study was to evaluate effect of pravastatin 

administration on lipid profile and area of atherosclerotic lesions in ApoE/LDLR-/- mice fed 

control (AIN) and low carbohydrates, high protein (LCHP) diet. 

ApoE/LDLR-/- mice (16-18 weeks of age), with pre-established atherosclerosis, were 

divided into six experimental groups. Animals in three groups were fed for the next 8 weeks 

AIN diet (AIN), AIN with 40 mg of pravastatin /kg b.w./d (AIN+40) and AIN with 100 mg 

pravastatin /kg b.w./d (AIN+100). Another three groups were fed LCHP diet (LCHP), LCHP 

with 40 mg of pravastatin /kg b.w./d (LCHP+40) and LCHP with 100 mg pravastatin /kg b.w./d 

(LCHP+100). Plasma lipid profile (TC, LDL, HDL, TAG) was determined using commercially 

available kits. En face analysis of aortas was used to asses quantification of atherosclerotic 

lesions.  

Pravastatin had no impact on lipid profile in mice fed AIN diet. In LCHP+100 group 

TC levels was nearly 2-fold lower than in LCHP and LCHP+40 groups. Also LDL-cholesterol 

significantly decreased in LCHP+100 group (17,96±2,15 mmol/l) compared to LCHP and 

LCHP+40 (26,18±2,53 and 25,70±1,68 mmol/l, respectively). Abdominal lesions area in 

AIN+100 group was significantly reduced compared to AIN+40 (4,26±2,13 vs. 8,79±1,27%). 

Also in whole aorta AIN+100 group had lower atherosclerotic surface in comparison to AIN 

and AIN+40 groups (10,07±2,09 vs. 16,48±1,68 and 16,45±2,07%, respectively). In LCHP 

groups administration of 100 mg/kg b.w./d resulted in significantly lower lesions area in both 

abdominal and whole aorta. Lesions area in whole aorta in mice fed LCHP, LCHP+40 and 

LCHP+100 were 23,77±2,74%, 19,23±3,05% and 13,36±1,07%, respectively. 

Administration 100 mg/kg b.w./d of pravastatin had significant beneficial effect on 

atherosclerosis lesions area in both experimental diets. However, only in LCHP groups 

pravastatin affected lipid profile of ApoE/LDLR-/- mice. This can lead to conclusion that in 

animals fed control diet pravastatin reduced atherosclerosis development through 

mechanisms other than lipid-lowering. 
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The effect of oxidized cholesterol on barier functions and IL-10 mRNA 
expression In human intestinal epithelium co-cultured with dendritic cells In 

the transwell system 
 

Maciej Chalubinski1*, Katarzyna Wojdan1, Paulina Gorzelak1, Maciej Borowiec2,3, Marlena 
Broncel1 
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The intestinal epithelium is exposed to oxygenated cholesterol products present in 
foodstuffs. In vitro studies demonstrate the effect of oxysterols on cytokine release by intestinal 
cells cultured alone. However, physiologically, the response of the intestinal epithelium to 
external agents occurs in the presence of dendritic cells (DCs).  

The aim of the study was to analyze the effect of 7-ketocholesterol on the barrier 
functions and IL-10 mRNA expression of Caco-2 cells in the presence of DCs, and secondly, on IL-
10 mRNA expression in DCs.  
Methods: 

1. In vitro preparation of Caco-2 cells. 
2. In vitro generation of dendritic cells from human monocytes. 
3. Co-culture of Caco-2 cells and monocyte-derived DCs in transwell system and 

treatment with 7-ketocholesterol. 
4. Transepithelial electrical resistance (TER) of Caco-2 cells measurements in the transwell 

system. 
5. Total RNA extraction, complementary DNA (cDNA) preparation, real-time polymerase 

chain reaction (RT-PCR). 
6. Statistical analysis. 

Results: 
1. Induction of Caco-2 cells with 7-ketocholesterol in the co-culture with DCs was 

associated with a significant decrease of TER compared to Caco-2 cells cultured alone 
(85.5 ± 4.2% versus 110 ± 5.6%;  p = 0.01 and 72.6 ± 6.2% versus 105 ± 9.9%; p < 0.05, 
respectively).  

2. Caco-2 cells co-cultured with DCs treated with 7-ketocholesterol demonstrated ZO-1 
mRNA expression 30% lower in 7-ketocholesterol-treated cultures than untreated ones 
cultured alone and co-cultured with DCs (p < 0.05). 

3. In DCs co-cultured with Caco-2 cells treated with 7-ketocholesterol, IL-10 mRNA 
expression was 3 times lower than in DCs co-cultured with Caco-2 cells not stimulated 
with 7-ketocholesterol (p < 0.05) 

The results of the present study demonstrate that DCs may modify IL-10 expression in the 
intestinal epithelium. Secondly, 7-ketocholesterol may affect the intestinal epithelial barrier 
and diminish the effect of DCs on IL-10 expression in epithelial cells. Finally, 7-
ketocholesterol can influence the intestinal epithelium, resulting in altered IL-10 expression 
in dendritic cells. Therefore, food-derived oxidized cholesterols present in gut mucosa may 
contribute to the decrease of both epithelial barrier functions and inappropriate 
development of an inflammatory response to other food compounds. 

mailto:*maciej.chalubinski@umed.lodz.pl
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Visualization of short-term heart period variability with network tools 
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The heart homeostatic  blood supply to organs is preserved by the cascade of complex 

feedback loops  which are  maintained by the autonomous nervous system. It has been 

shown that changes in time lengths between subsequent heart contractions, so-called RR-

intervals, can provide information about  the activity of  the autonomic regulation.  However,  

long-term ECG recordings  are difficult for standard  heart rate variability study because  the 

signals are nonstationary.  The  nonstandard approach, called  Poincare  Plot (PP),   provides  

a compact graphical  representation of  recordings. We propose the method of visualization 

of  changes in the heart periods,  tightly related to PP, which  appears   efficient in the study  

of  short-term complexity in  cardiac rhythms.  

A network is constructed of vertices representing increments between subsequent RR-

intervals, and edges which connect subsequent  in time RR-increments.  The method is 

applied to nocturnal Holter signals recorded from healthy young people. 

If A/D  denotes  acceleration/deceleration of a size greater than 35 ms, respectively, then the 

probability for   a sequence  (A,A) is  6.6±0.6 %  while  for  (D,D)= 8.3 ± 0.8 %. Thus 

decelerations of these sizes are more likely persistent than accelerations. On the other hand   

Prob(A,D) = 6.6±0.6 %  and P(D,A)=4.4±0.5 % what indicates that  accelerations of a size 

greater than about 35 ms are more likely anitipersitant than decelerations. 

Since   large accelerations can be  attributed to the vagal withdrawal  and  large 

decelerations to the increased vagal activity, the method provides an attractive  tool for 

evaluation of the vagal modulation. The property of autonomic nocturnal regulation found 

in the short-term variability in healthy young people reveals  vagal dynamics as  permanent  

switches between  high activity and  withdrawals.  
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Komputerowa analiza obrazów SEM skrzepów fibrynowych z użyciem metody 
macierzy współwystąpień (GLCM). 
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ǇƻƳƻŎŊ ǎƪŀƴƛƴƎƻǿŜƎƻ ƳƛƪǊƻǎƪƻǇǳ ŜƭŜƪǘǊƻƴƻǿŜƎƻ ό{9aύ ƻōǊŀȊƻǿŀƴƻ ǎǘǊǳƪǘǳǊť ǎƪǊȊŜǇǳ 

ŦƛōǊȅƴƻǿŜƎƻ ǿ ǊƽȍƴȅŎƘ ƧŜŘƴƻǎǘƪŀŎƘ ŎƘƻǊƻōƻǿȅŎƘ ƛ ƳŀƴǳŀƭƴƛŜ ƻōƭƛŎȊŀƴƻ ƎǊǳōƻǏŏ ǿƱƽƪƛŜƴ ŦƛōǊȅƴȅ 

ƻǊŀȊ ǿƛŜƭƪƻǏŏ ƪŊǘƽǿ ǇƻƳƛťŘȊȅ ƴƛƳƛΦ ² ƴƛƴƛŜƧǎȊȅƳ ōŀŘŀƴƛǳ Ǉƻ ǊŀȊ ǇƛŜǊǿǎȊȅ Ȋŀǎǘƻǎƻǿŀƴƻ 

ƪƻƳǇǳǘŜǊƻǿŊ ŀƴŀƭƛȊť ȊŘƧťŏ Ȋ ǳȍȅŎƛŜƳ ƳŜǘƻŘȅ ƳŀŎƛŜǊȊȅ ǿǎǇƽƱǿȅǎǘŊǇƛŜƵ όDǊŀȅ [ŜǾŜƭ /ƻ-

hŎŎǳǊǊŜƴŎŜ aŀǘǊƛȄΣ D[/aύ ƻǇŀǊǘŊ ƴŀ ƛƴŦƻǊƳŀŎƧƛ ƻ ǊƻȊƪƱŀŘȊƛŜ ǇǊȊŜǎǘǊȊŜƴƴȅƳ ǇƻƧŜŘȅƴŎȊȅŎƘ ǇƛƪǎŜƭƛΦ 

²ȅƴƛƪƛŜƳ ǘȅŎƘ ŀƴŀƭƛȊ ƧŜǎǘ ƳŀŎƛŜǊȊ ǇǊȊŜƧǏŏΣ ƴŀ ǇƻŘǎǘŀǿƛŜ ƪǘƽǊŜƧ ǿȅȊƴŀŎȊŀƴŜ ǎŊ ŎƘŀǊŀƪǘŜǊȅǎǘȅƪƛ 

obrazu: energia (¦ƴƛŦƻǊƳƛǘȅ ƻŦ 9ƴŜǊƎȅύΣ ŜƴǘǊƻǇƛŀ ό9ƴǘǊƻǇȅύΣ ƳŀƪǎȅƳŀƭƴŀ ǿŀǊǘƻǏŏ 

ǇǊŀǿŘƻǇƻŘƻōƛŜƵǎǘǿŀ όaŀȄƛƳǳƳ tǊƻōŀōƛƭƛǘȅύΣ ƪƻǊŜƭŀŎƧŀ ŘŀƴȅŎƘ ƻōǊŀȊƻǿȅŎƘ ό/ƻǊǊŜƭŀǘƛƻƴύΣ 

ƘƻƳƻƎŜƴƛŎȊƴƻǏŏ όIƻƳƻƎŜƴƛǘȅύ ƻǊŀȊ ǘŜƴŘŜƴŎƧŀ ǎƪǳǇƛŜƴƛŀ ό/ƭǳǎǘŜǊ ¢ŜƴŘŜƴŎȅύΦ 

²ǎǘťǇƴȅƳ ōŀŘŀƴƛƻƳ ǇƻŘŘŀƴƻ ƻōǊŀȊȅ {9a skrzepu fibrynowego wytworzonego z osocza 

4 ǇŀŎƧŜƴǘƽǿ Ȋ ȍȅƭƴŊ ŎƘƻǊƻōŊ ȊŀƪǊȊŜǇƻǿƻ-ȊŀǘƻǊƻǿŊ όÀ/Ƙ½½ύ ƻǊŀȊ р ȊŘǊƻǿȅŎƘ ƻǎƽō ǿ 2 punktach 

czasowych tj. przed i po podaniu atorwastatyny (40 mg/d) przez 3 kolejne dni. 

¦ ƻōǳ ƎǊǳǇ ǿȅƪƻƴŀƴƻ ƭƛǇƛŘƻƎǊŀƳΣ ƻȊƴŀŎȊƻƴƻ ǎǘťȍŜƴƛŜ ōƛŀƱƪŀ / ǊŜŀƪǘȅǿƴŜƎƻΣ ŦƛōǊȅƴƻƎŜƴǳΣ 

glukozy, czynnika von Willebranda, poziom interleukiny 1, 6, 8, 10 (IL-1, IL-6, IL-8, IL-10) oraz P-

ǎŜƭŜƪǘȅƴȅΦ ½ōŀŘŀƴƻ ǘŀƪȍŜ ǿƱŀǏŎƛǿƻǏŎƛ ǎƪǊȊŜǇǳ ŦƛōǊȅƴƻǿŜƎƻΦ tŀǊŀƳŜǘǊȅ ŎƘŀǊŀƪǘŜǊȅǎǘȅƪƛ ƻōǊŀȊǳ 

wyznaczono komputerowo. 

tŀŎƧŜƴǘƽǿ Ȋ ±¢9 ŎƘŀǊŀƪǘŜǊȅȊƻǿŀƱŀ ǿȅƧǏŎƛƻǿƻ ǿȅȍǎȊŀ ǿŀǊǘƻǏŏ ŜƴǘǊƻǇƛƛ όǇҐлΣлнύ ƻǊŀȊ ƴƛȍǎȊŀ 

ǿŀǊǘƻǏŏ ŜƴŜǊƎƛƛ όǇҐлΣлнύ ƛ ƘƻƳƻƎŜƴƛŎȊƴƻǏŎƛ όǇҐлΣлоύ ǿ ǇƻǊƽǿƴŀƴƛǳ Řƻ ƻǎƽō ȊŘǊƻǿȅŎƘΣ ƴƛŜ 

ǇǊȊȅƧƳǳƧŊŎȅŎƘ ǎǘŀǘȅƴȅΦ tƻ о ŘƴƛŀŎƘ ǎǘƻǎƻǿŀƴƛŀ ŀǘƻǊǿŀǎǘŀǘȅƴȅ ƴƛŜ ǿȅƪŀȊŀƴƻ ǘȅŎƘ Ǌƽȍnic (p>0,05). 

9ƴŜǊƎƛŀ ƻōǊŀȊƽǿ ǇǊȊŜŘ ǇƻŘŀƴƛŜƳ ǎǘŀǘȅƴȅ ƪƻǊŜƭƻǿŀƱŀ ǳƧŜƳƴƛŜ ȊŜ ǿǎƪŀȋƴƛƪƛŜƳ Ƴŀǎȅ ŎƛŀƱŀΣ 

ǎǘťȍŜƴƛŜƳ ƎƭǳƪƻȊȅΣ ǇƻȊƛƻƳŜƳ L[-6 i IL-8 oraz czasem lizy skrzepu, natomiast dodatnio 

z ǇǊȊŜǇǳǎȊŎȊŀƭƴƻǏŎƛŊ ǎƪǊȊŜǇǳΦ ¢Ŝ ǎŀƳŜ ǇŀǊŀƳŜǘǊȅ ƻŘǿǊƻǘƴƛŜ ƪƻǊŜƭƻǿŀƱȅ Ȋ ŜƴǘǊƻǇƛŊ ƻōǊŀȊƽǿΦ  ¦ 

ƻōǳ ƎǊǳǇ ǇǊȊŜŘ ǇƻŘŀƴƛŜƳ ƭŜƪǳ ǿȅƪŀȊŀƴƻ ǊƽǿƴƛŜȍ ƪƻǊŜƭŀŎƧť ǇƻƳƛťŘȊȅ L[-с ŀ ƳŀƪǎȅƳŀƭƴŊ 

ǿŀǊǘƻǏŎƛŊ ǇǊŀǿŘƻǇƻŘƻōƛŜƵǎǘǿŀ ƻǊŀȊ ǇƻƳƛťŘȊȅ L[-у ŀ ƪƻǊŜƭŀŎƧŊ ŘŀƴȅŎƘ ƛ ƘƻƳƻƎŜƴƛŎȊƴƻǏŎƛŊ 

ƻōǊŀȊǳΦ bƛŜ ȊŀƻōǎŜǊǿƻǿŀƴƻ ǎǘŀǘȅǎǘȅŎȊƴȅŎƘ ǊƽȍƴƛŎ ǿ ŎƘŀǊŀƪǘŜǊȅǎǘȅŎŜ ƻōǊŀȊƽǿ {9a ǇƻƳƛťŘȊȅ 

ǿȅƧǏŎƛƻǿŊ ƎǊǳǇŊ ƻǎƽō ȊŘǊƻǿȅŎƘ ŀ ǘŊ ǎŀƳŊ ƎǊǳǇŊ Ǉƻ о ŘƴƛŀŎƘ ǇƻŘŀǿŀƴƛŀ ǎǘŀǘȅƴȅΦ ² ƎǊǳǇƛŜ ƻǎƽō 

Ȋ À/Ƙ½½ ǇǊȊŜŘ ƛ Ǉƻ ƭŜŎȊŜƴƛǳ ǿȅƪŀȊŀƴƻ ǘŜƴŘŜƴŎƧť Řƻ ȊƳƛŀƴ ŜƴŜǊƎƛƛΣ ƪƻǊŜƭŀŎƧƛ ŘŀƴȅŎƘ ƻōǊŀȊƻǿȅŎƘ 

ƻǊŀȊ ƛŎƘ ƘƻƳƻƎŜƴƛŎȊƴƻǏŎƛ όǇҐлΣлтύΦ 

Ocena obrazów SEM Ȋ ǳȍȅŎƛŜƳ ƳŀŎƛŜǊȊȅ ǇǊȊŜƧǏŏ ƳƻȍŜ ōȅŏ ǇǊȊȅŘŀǘƴŀ Řƻ ŀƴŀƭƛȊȅ ƻǎƻŎȊƻǿȅŎƘ 

ǎƪǊȊŜǇƽǿ ŦƛōǊȅƴƻǿȅŎƘ Ƨŀƪƻ ǳȊǳǇŜƱƴƛŜƴƛŜ ōŀŘŀƵ ŎȊȅƴƴƻǏŎƛƻǿȅŎƘΦ D[/a ƳƻȍŜ ǳǿƛŘƻŎȊƴƛŏ 

ŘƻŘŀǘƪƻǿŜ ǊƽȍƴƛŎŜ ǿ ǎǘǊǳƪǘǳǊȊŜ ƻǎƻŎȊƻǿŜƎƻ ǎƪǊȊŜǇǳ ŦƛōǊȅƴƻǿŜƎƻ ǇƻƳƛťŘȊȅ ƻǎƻōŀƳƛ ȊŘǊƻǿȅƳƛ 

a osobami po przeōȅǘŜƧ À/Ƙ½½Φ 
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Fraktalne skalowanie drzewa naczyniowego może stanowić substrat dla 
pierwotnego nadciśnienia tętniczego 

 
Teodor Buchner1,*, Tomasz Sobiech1 

1
²ȅŘȊƛŀƱ CƛȊȅƪƛΣ tƻƭƛǘŜŎƘƴƛƪŀ ²ŀǊǎȊŀǿǎƪŀΣ tƻƭǎƪŀ 
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Celem naszego badania jest ŀƴŀƭƛȊŀ ǿǇƱȅǿǳ ǎƪŀƭƻǿŀƴƛŀ ŦǊŀƪǘŀƭƴŜƎƻ ƴŀ ǇǊƻǇŀƎŀŎƧť Ŧŀƭƛ ǘťǘƴŀ 

w modelu numerycznym symetrycznego drzewa naczyniowego (model Duan-Zamir). Na 

ǎƪǳǘŜƪ ƻŘōƛŏ ƻŘ ōƛŦǳǊƪŀŎƧƛ ǇǊƻǇŀƎŀŎƧŀ Ŧŀƭƛ ŎƛǏƴƛŜƴƛŀ ǿ ƳƻŘŜƭǳ ȊƴŀŎȊƴƛŜ ƻŘōƛŜƎŀ ƻŘ ǇǊƻǇŀƎŀŎƧƛ 

ǿ ƴƛŜǎƪƻƵŎȊƻƴŜƧ Ŝƭŀǎǘȅcznej rurze o tych samych parametrach. Efektywna admitancja dla 

ŘǊȊŜǿŀ Ƴŀ ǿŀǊǘƻǏŎƛ ƛƴƴŜ ƴƛȍ ŀŘƳƛǘŀƴŎƧŀ ǿƱŀǏŎƛǿŀ ƴŀŎȊȅƴƛŀ ŀ ƧŜƧ ǿŀǊǘƻǏŏ ȊŀƭŜȍȅ ƻŘ ǘŀƪƛŎƘ 

ǇŀǊŀƳŜǘǊƽǿ ƳƻŘŜƭǳ Ƨŀƪ ŘƱǳƎƻǏŎƛ ƛ ǏǊŜŘƴƛŎŜ ǿ ƪƻƭŜƧƴȅŎƘ ǇƻƪƻƭŜƴƛŀŎƘ ŘǊȊŜǿŀ ƴŀŎȊȅƴƛƻǿŜƎƻΦ  

Poddajemy analizƛŜ ŘǊȊŜǿŀ ƴŀŎȊȅƴƛƻǿŜ ƻ ǊƽȍƴȅŎƘ ǇŀǊŀƳŜǘǊŀŎƘ ƳƻǊŦƻƭƻƎƛŎȊƴȅŎƘ 

όǿǎǇƽƱŎȊȅƴƴƛƪƛ ǎƪŀƭƻǿŀƴƛŀ Řƭŀ ǏǊŜŘƴƛŎ ƛ ŘƱǳƎƻǏŎƛΣ ƭƛŎȊōŀ ǇƻƪƻƭŜƵ ŘǊȊŜǿŀ ƴŀŎȊȅƴƛƻǿŜƎƻύ ƛ 

ŜƭŀǎǘȅŎȊƴȅŎƘ όƳƻŘǳƱ ¸ƻǳƴƎŀύΣ Řƭŀ ǊƽȍƴȅŎƘ ǇŀǊŀƳŜǘǊƽǿ ƪǊǿƛ όƎťǎǘƻǏŏ ƛ ƭŜǇƪƻǏŏύΦ ² ōŀŘŀƴƛǳ 

analizujemy profil faƭƛ ŎƛǏƴƛŜƴƛŀ ǿȊŘƱǳȍ ŘǊȊŜǿŀ ƴŀŎȊȅƴƛƻǿŜƎƻ ƛ ǇƻƪŀȊǳƧŜƳȅΣ ȍŜ ǿ ȊŀƭŜȍƴƻǏŎƛ 

ƻŘ ǿǎǇƽƱŎȊȅƴƴƛƪƽǿ ǎƪŀƭƻǿŀƴƛŀ ǊƽȍƴŜ ǎƪƱŀŘƻǿŜ ƘŀǊƳƻƴƛŎȊƴŜ ŎƛǏƴƛŜƴƛŀ ƳƻƎŊ ōȅŏ 

ǿȊƳŀŎƴƛŀƴŜ ƭǳō ǿȅƎŀǎȊŀƴŜΦ ² ŜŦŜƪŎƛŜΣ ǇƻƪŀȊǳƧŜƳȅΣ ȍŜ ŘǊȊŜǿŀ ƴŀŎȊȅƴƛƻǿŜ ƻ ǊƽȍƴȅŎƘ 

ŦǊŀƪǘŀƭƴȅŎƘ ǿǎǇƽƱŎȊȅƴƴƛƪŀŎƘ ǎƪŀƭƻǿŀƴƛŀ ƳƻƎŊ ŎŜŎƘƻǿŀŏ ǊƽȍƴŜ ǿŀǊǘƻǏŎƛ ƻǇƻǊǳ 

ƴŀŎȊȅƴƛƻǿŜƎƻ Řƭŀ ƘŀǊƳƻƴƛŎȊƴȅŎƘ ŎƛǏƴƛŜƴƛŀΦ ² ŜŦŜƪŎƛŜ ƴƛŜƪǘƽǊŜ ƳƻǊŦƻƳŜǘǊƛŜ ŘǊȊŜǿŀ 

ƴŀŎȊȅƴƛƻǿŜƎƻ ƳƻƎŊ ǎǘŀƴƻǿƛŏ ǎǳōǎǘǊŀǘ Řƭŀ ǊƻȊǿƻƧǳ ƴŀŘŎƛǏƴƛŜƴƛŀ ǘťǘƴƛŎȊŜƎƻΦ {ǘŀǿƛŀƳȅ 

ǊƽǿƴƛŜȍ ǇȅǘŀƴƛŜ ƻ ƳƻȍƭƛǿƻǏŏ ǿǇƱȅǿŀƴƛŀ ƴŀ ƳƻǊŦƻƳŜǘǊƛť ŘǊȊŜǿŀ ƴŀŎȊȅƴƛƻǿŜƎƻ ǇǊȊŜȊ 

ǎǘŜǊƻǿŀƴƛŜ ǇǊƻŎŜǎŜƳ ŀƴƎƛƻƎŜƴŜȊȅΣ Ŏƻ ƳƻȍŜ ǿǇƱȅǿŀŏ ƪƻǊȊȅǎǘƴƛŜ ƭǳō ƴƛŜƪƻǊȊȅǎǘƴƛŜ ƴŀ ǊƻȊǿƽƧ 

ǇƛŜǊǿƻǘƴŜƎƻ ƴŀŘŎƛǏƴƛŜƴƛŀ ǘťǘƴƛŎȊŜƎƻΣ ȊǿƱŀǎȊŎȊŀ ǿǏǊƽŘ ŘȊƛŜŎƛ ƛ ƳƱƻŘȊƛŜȍȅΦ CǊŀƪǘŀƭƴŜ 

ǎƪŀƭƻǿŀƴƛŜ ŘǊȊŜǿŀ ƴŀŎȊȅƴƛƻǿŜƎƻ ƳƻȍŜ ǎǘŀƴƻǿƛŏ ƧŜŘŜƴ Ȋ ŎȊȅƴƴƛƪƽǿ ǳƱŀǘǿƛŀƧŊŎȅŎƘ ǊƻȊǿƽƧ 

ǘŜƎƻ ǎŎƘƻǊȊŜƴƛŀΦ aƻȍƭƛǿȅ ƧŜǎǘ ǊƽǿƴƛŜȍ ǿǇƱȅǿ ŦǊŀƪǘŀƭƴŜƎƻ ǎƪŀƭƻǿŀƴƛŀ ƴŀ ƛƴƴŜ ŎƘƻǊƻōȅ ƴŀŎȊȅƵ 

takie jak preeklampsja. 
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Estimation of growth of human adipose derived stem cells (hADSC) on bio-
scaffolds - measurement of the activity of ecto-5'-nucleotidase. 

 
Alicja Sielicka*, Ewa Kaniewska, Iwona Pelikant-Malecka, Ewa M. Slominska,  

Ryszard T. Smolenski 
 

Department of Biochemistry, Medical University of Gdansk, Poland 
 

*alicjasielicka@gumed.edu.pl 

 

Introduction Multipotent stem cells derived from adipose tissue are promising stem cells 

population identified so far. They are characterized by easy accessibility and 

biocompatibility. Adipose stem cells are potentially good source to regeneration of damaged 

organs. However, non-invasive evaluation of the growth of these cells on bio-scaffolds 

remains substantial problem. Extracellular enzyme ecto-5'-nucleotidase (e5NT, CD73) that 

hydrolyze AMP to adenosine has been also identified as the marker of mesenchymal stem 

cells. This activity could be measured without cell destruction by brief exposure to its 

substrate. The aim of this study was therefore evaluation whether non-destructive 

assessment of e5NT could be used for evaluation to cells growth on bio-scaffolds such as 

Cormatrix. Cormatrix is formed from pigs small intestinal submucosa. Subjected to 

dehydration, sterilization and pressed together, so that the obtained thin layer, is used to 

cardiac surgery to reconstruction of interventricular septum or consolidation heart wall after 

myocardial infarction.  

Materials and methods Human adipose derived stem cells (hADSCs) were incubated for 24h 

in Mesenchymal Stem Cell Growth Medium DXF on Cormatrix or in standard conditions. For 

non-destructive analysis of e5NT activity, cells were incubated with AMP at final 

concentration of 50µM. Medium samples were collected at time intervals up to 30 min and 

the conversion of substrates into products was measured using reversed-phase HPLC. 

Results  Activity of e5NT was 0.3±0.05 nmol/min./ml (±SD, n=5) in control sample and 

increased to 0.68±0.28 nmol/min./ml (±SD, n=5) activity on scaffold. After activity 

assessment cells retained viability and ability to growth. 

Conclusion We have demonstrated that measurement of e5NT activity, which is a specific 

marker of human adipose derived stem cells, could be potential NON-DESTRUCTIVE method 

to the evaluation of cells growth on bio-scaffolds could be used to after myocardial 

infraction. 
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Przewidywanie odpowiedzi sercowej na próbę symulowanego nurkowania  
w oparciu o spoczynkową częstość akcji serca wyznaczaną w sposób 

wielomodalny. 
 

Tomasz H. Wierzba, KrzȅǎȊǘƻŦ aŀƭƛƴƻǿǎƪƛΣ {ǘŀƴƛǎƱŀǿ ½ŀƧŊŎȊƪƻǿǎƪƛΣ aŀǊƛŀ {ƳƻƭƛƵǎƪŀ  

YŀǘŜŘǊŀ ƛ ½ŀƪƱŀŘ CƛȊƧƻƭƻƎƛƛΣ DŘŀƵǎƪƛ ¦ƴƛǿŜǊǎȅǘŜǘ aŜŘȅŎȊƴȅ  
 

*twierzba@gumed.edu.pl 

 

WczeǏniejsze badania wƱasne wskazujŊ, ȍe wybrane wskaȋniki zmiennoǏci rytmu serca (HRV) 

wyznaczone z okresu bezpoǏrednio poprzedzajŊcego standaryzowany test symulowanego 

nurkowania majŊ potencjaƱ predykcyjny w przewidywaniu wielkoǏci wywoƱanej odpowiedzi 

kardiodepresyjnej. Celem bieȍŊcych badaƵ jest przydatnoǏŏ wielomodalnego sposobu 

wyznaczania wyjǏciowej czťstoǏci rytmu serca (HR) w przewidywaniu odpowiedzi sercowej 

wywoƱanej próbŊ symulowanego nurkowania 

Dwudziestu siedmiu zdrowych studentów (mťȍczyȋni, 20-25 lat) wykonaƱo test polegajŊcy na 

zanurzeniu twarzy w zimnej wodzie (+8 do +9 C̄), przy zatrzymaniu oddychania po 

submaksymalnym wdechu. Wyznaczono HR z odstťpów RR wyznaczonych z Ekg 

rejestrowanego w sposób ciŊgƱy z rozdzielczoǏciŊ 4 kHz: podczas testu oraz przez jego 

rozpoczťciem, kolejno w: 15-min spoczynku w pozycji leȍŊcej (HRL) i 15-min spoczynku w 

pozycji siedzŊcej (HRS). Odpowiedȋ sercowa na próbť nurkowania miaƱa zawsze charakter 

dwufazowy. Po poczŊtkowym zwiťkszeniu HR, które rozpoczynaƱo siť jeszcze przed 

zanurzeniem i trwaƱo do kilkunastu sekund od jego rozpoczťcia obserwowano istotne 

zwolnienie HR. Zarówno poczŊtkowy wzrost HR jak i pƽȋniejsza odpowiedȋ kardiodepresyjna 

znamiennie korelowaƱy ze ǏredniŊ HRL i HRS. PrzyjmujŊc, ȍe Ǐrednia HR w 15-min okresu 

niekoniecznie jest optymalnym wyznacznikiem odpowiedzi sercowej w pƽȋniejszym teǏcie 

symulowanego nurkowania, dokonano porównawczej oceny trzech rƽȍnych sposobów 

estymacji referencyjnego HR. przy zaƱoȍeniu, ȍe optymalnie wyznaczone referencyjne HR 

bťdzie w najwiťkszym stopniu korelowaƱo z wywoƱanymi odpowiedziami sercowymi i z 

wybranymi wskaȋnikami HRV. Porównano wspƽƱczynniki korelacji (r) Pearsona dla HR: 

wyznaczonej jako: 1) minimalna Ǐrednia z kolejnych 512 cykli serca, 2) minimum Ǐredniej 

ruchomej HR przy danej liczbie RR; 3) z najdƱuȍszego odstťpu RR w kaȍdym z okresów 

spoczynkowych.  

Wynik porównaƵ wskazuje na brak uniwersalnego sposobu wyznaczania spoczynkowego, 

referencyjnego HR. NajdƱuȍszy odstťp RR zarejestrowany w okresie poprzedzajŊcym próbť 

symulowanego nurkowania wykazuje najwiťkszŊ moc predykcyjnŊ pƽȋniejszej odpowiedzi 

kardiodepresyjnej. Z kolei, Ǐrednia HR z okresu odpowiadajŊcego 200 ς 512 RR w 

najwiťkszym stopniu koreluje z wzrostem HR w pierwszej fazie testu i z czasem dowolnego 

zanurzenia. 
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