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PROGRAM SYMPOZJUM

CZWARTEK

16.00-18.30 Rejestracja uczestnikéw

18.30- 19.10 Wyktad dr hab. Ewa Stepien
MikroRNA - nowy marker diagnostyczny czy cel terapii w leczeniu
powik@Z niedokrwienia mit  hia sercowego.

19.10-... Spotkanie przy lampce wina
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8.30-9.00

9.00-9.20

9.20-9.40

9.40-10.00

10.00-10.20

10.20-10.40

10.40-11.10

11.10-13.50

11.10-11.30

11.30-11.50

11.50-12.10

12.10-12.30

12.30-12.50

12.50-13.10

13.10-13.30
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Sesja | — Srédbtonek, zastawki, naczynia cz.l
Przewodniczacy sesji: Dr hab. Urszula Mackiewicz

Extracellular Nucleotide Catabolism on the Surface of Human Aortic Valves and its
Changes in Pathology B Kutryb-Y2 2P 0 U 2PA&@A 12 gMaTockek, R Lango, )
Rogowski, MH Yacoub, EM{ U2 YAREG Y2t SZa |1 A

Von Willebrand factor — endothelial biomarker detected by quantitative LC-
MS/MS measurements W { dzN} 23 a ht {126A01 = ! Y
Chlopicki, M Walczak

Metoda przyzyciowej oceny dziatania zwigzkow wptywajacych na funkcje
srodbtonka i ptytek krwi w czasie rzeczywistym, za pomoca mikroskopii
konfokalnej. Oferta dla przemystu i laboratoriow naukowych. K Kramkowski, A
Leszczynska, K Przyborowski, U Rykaczewska, S Chlopicki, W Buczko.

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.
Sezonowe zmiany ekspresji homologow Nox1, Nox2, Nox4 i Nox5 oksydazy
NADPH w sercu $winki morskiej A Gajos, A. SNX 4 S 6 A Ol

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

Przerwa kawowa

Sesja Il — Srédbtonek, zastawki, naczynia cz.ll
Przewodniczgcy sesji: Prof. Maciej Kurpisz

Modyfikacja wtasciwosci skrzepu fibrynowego przez antagonistéw witaminy K u
pacjentow z migotaniem przedsionkow: zwigzek z czynnikami krzepniecia i
generacja trombinya %No Ol &1 X W al 2%dada]1 A D YI
Ocena wptywu IL-4 na ekspresje mRNA receptorow wysokiego (FceRl) i niskiego
(Fc¥RIl) powinowactwa dla przeciwciat IgE na pierwotnych aortalnych komérkach
érédbtonka naczyniowego P Gorzelak-t F 6 AT = Y 222RIy> 9
.2NRPSASOS a BroKklOdzo AZa1 A a

Wptyw lipopolisacharydu E. coli na integralno$¢ ludzkiego srodbtonka
naczyniowego i profil cytokinowy komérek dendrytycznych w odpowiedzi na
czynniki miazdzycogenne: apolipoproteine B100 i 7-ketocholesterola / KI Od
K Wojdan, E_ dzO1 Galewski, K Rudnicka, M Borowiec, M Chmiela, M Broncel
Effects of pulmonary hypertension on heart contractility: gender dependence K
Sztormowska Achranowicz, L Y, Z Qrkdwski

Modyfikacja zaleznej od kanatéw potasowych odpowiedzi rozkurczowej naczyn
krezkowych izolowanych od szczuréw z nadci$nieniem wtérnym (DOCA-salt). M
Kloza, OKarpA Z& 1 £ a -Ydz®I Y2%a]ll al t Ay26a]l
Y21 02641l

Czy LY393558, jednoczesny antagonista receptorow 5-HT,; i inhibitor transportera
serotoniny SERT, moie by¢ stosowany w leczeniu tetniczego nadcisnieniu
ptucnego?h Y I NLJA Za 1 I =Y daOl. 12\ ya2 g¥afla21 | £ a
Malinowska, HY 2 T 02 ga |

Effect of oxidized LDL CD39 and CD73 in human aortic valve endothelial cells E
Kaniewska, M Mielcarek, A Sielicka, | Pelikant-a  ©S O I X, M H YacdUls &Ti
{Y2t SZalAh
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14.00-15.00

15.00-15.40

15.40-17.20

15.40-16.00

16.00-16.20

16.20-16.40

16.40-17.00

17.00-17.20

17.20-17.50

17.50-19.20

17.50-18.10

18.10-18.30

18.30-18.50

18.50-19.10

19.10-19.30

19.30-19.50

20.00 - ...

Ocena funkcji komoérek srédbtonka naczyniowego u pacjentéow otytych przed i po
umiarkowanej restrykcji kalorycznej Y Y2 NEB O f a1 | = -QMNynar, da
YIyAl26allt> b /1SLlzA&aS 5 YlFEyA(l264a]!

Obiad

Wyktad dr Michat Mielcarek
Cardiacd® & Fdzy O A 2y disgasel dzy G Ay TG 2y Q2

Sesja lll — Niewydolnosé i choroba niedokrwienna cz.l
Przewodniczacy sesji: Prof. Marek Deja

Eksperymenty In vitro modelu oryginalnej protezy zastawki aortalnej. P Siondalski,
K Dawidowska, M Ditrich, L WilczyZski

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

Spontaneous physical activity inhibits progression of heart failure in Tgaq*44 mice
at early as well as at advanced stage of disease U Tyrankiewicz, T Skérka, M
WI 6 O 2aDsiak, ¥ WL 3 DshaViWojewoda, W! A 2 Chidgkeki = {
Cechy sercowych mezenchymalnych komérek zrebu CD105+CD34- i ich wplyw na
strukture pozawatowego serca myszy { al (dzal OT+F 12 W /1
Jarosz-. AS23X w {Y2f | NDOI & {Garbadz, TMk OKABDI W
Zembala, M Zembala, S Szala

Wptyw inhibitora rozkltadu anandamidu URB597 na wybrane parametry
izolowanego serca i lewego przedsionka szczuréw z nadci$nieniem DOCA-salt. )
Weresa, At t RT Béidk]M Toczek, B Malinowska

Przerwa kawowa

Sesja IV — Niewydolnos¢ i choroba niedokrwienna cz.ll
Przewodniczgacy sesji: Dr hab. Ryszard T. Smolenski

Polihedrocyty w skrzeplinach z tetnic wieficowych od pacjentéw w ostrej fazie
zawatusercaa %NO6OT @132 a { | RBAEA1 AT W %l f Sy
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'Y 2 1, M &i©sz-Biej, J Czapla, { al Gddzal OT | 1 9 2.
Smolarczyk, P Wilczek, M Zembala, S Szala, M Zembala jr.

Heme oxygenase-1 deficiency is associated with increased post-myocardial
infarction monocyte mobilization and impaired heart function ! WI 1 ¢
Tomczyk, K Bukowska-Strakova, K Szade, A Jozkowicz, J Dulak

Effect of graded ischemia on cardiac metabolism and function of AMP deaminase
3 knock-out mice. M Toczek, PA dz] 2 g OI2 YA A YR SZa {1 A

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

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

Kolacja
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Wyktad dr hab. Tomasz Sledzinski
The importance of fatty acid pattern and synthesis In cardiovascular
disease

Sesja V — Lipidy i aspekty dietetyczne
Przewodniczacy sesji: Prof. Andrzej Beresewicz

Rola  osrodkowej interakcji miedzy  uktadem apelinergicznym i
wazopresynergicznym w regulacji czynnosci uktadu sercowo-naczyniowego O
C2NRBGATZ Y Y2 | adudhE&iWi RNIYS3SaagH adt
Hemodynamic effects of acute and chronic administration of hydrogen sulfide in
rats with fructose-induced metabolic syndrome. a {A1 2N} Z Y
5NJ LI OF T Wuffal NI 8 LISO1 A S a

A link between the loss of ecto-5-nucleotidase activity and aortic valve
dysfunction in micet Adzl 2g6a{1l X L w&oRDPHIAT I Wl .
t w2YlFal 122 ¢ .2N)]26a1Ax { [/ KO2LAOY
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-Al Nk 6 L-/ X OR P2 Z & 1 & [5TNIsIH
| KO 2 LIAKGfogkyZ w.

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

Przerwa kawowa

Sesja VI — Symulacje i zaawansowane techniki obliczeniowe
Przewodniczacy sesji: Dr hab. Tomasz Wierzba

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

Komputerowa analiza obrazéw SEM skrzepow fibrynowych z uiyciem metody

macierzy wspétwystapieri (GLCM). W { A dzRdzii = W ¢ | WMdasd A dz] =
Fraktalne skalowanie drzewa naczyniowego moze stanowi¢ substrat dla

pierwotnego nadcisnienia tetniczego T Buchner, T Sobiech

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, | Pelikant-Malecka, EM. Slominska, RT. Smolenski

Przewidywanie odpowiedzi sercowej na probe symulowanego nurkowania w

oparciu o spoczynkowg czestos¢ akcji serca wyznaczang w sposéb wielomodalny.
THWierzbaZ Y al ftAy2g¢6alAgEYEt AZ&NIOI 1 26a]A:

Obiad

Zakonczenie sympozjum
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MikroRNA - nowy marker diagnostyczny czy cel terapii w leczeniu powiktan
niedokrwienia mie$nia sercowego

9gl {0t LIASZ
% 10FR CAT &1A aSReadINASeys L{yYazifedz@igiz sCaAlI A8 A2 A Yoy A 6 SNE & (0 S

L Lveytoe LINFsAS ReAS RS{UIFRe 2R Ol lFadz {ASRe
R2ZYASAASYASS 0S RgdzyAOA26S N G1AS FNIX3IYSyGe

gendw, specyficcne Rt ' RFy@OK &aS146SyO2A whb! oOMphpyvd 97
(RNAI) i uhonorowano odkrywcéw Nagroda Nobla w dziedzinie medycyny w 2004 roku.
52LIASNRE 12tS2yS R21T6A1 ROT SyAl R21dzYSyil ano:

ewolucyjnie i uniwersalnym meOK | yAT YSY LINRGS{iOeayey A NE 3
komodrkowy na poziomie transkrypcji genowej. Intensywne poszukiwania specyficznych, jak
alrRT2y2 6506011 asx aS{oSyO2r wb! 2RLIRGASRI ALl y?a
I gloyArsScal e OK SifdS ¥y (sNag (i SFH2 aUNFNG IYSyie wt
Ho YU LRgeadlanosS iTri1sgedil e gaidzi S1 OAt OA L
5A0OSN® /T NRAGSOT 1A GS YyIT6ly2 YAwb! I 6&82RNI 0)
YAS]12Rdz2znoOe OKi 2wbliz2 aN dRNRA IS ANt yIF R AOK NRfND ¢
zastosowaniem w medycynie, jako biomarkera lub potencjalnego leku. W kardiologii

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

199, -499), uszkodzenia i NEISY SNI O2 A  H5NBLKR 61062 384) Hub zénidnA w

T 6ANDT I yeaOK 1 YVASR2 (4,3 BBMMHDY ©&d HINIDISO & YA wNE o
YA NRBwb! Aaidz2idyS 1 Lddzy 1 Gdz 6ART SYyAl RAF3Iy2ald
obwodowym stosunkowo szyb]l 2 60 YAy dzié o A dziNJ @Ydzzn aiat |
AAS0AS ReylFYAlNO®

t NTJ @1 OFRSY TlLatz2az2é6lyAl AYyUiSNFSNByO2iA wb! ¢
KALISNOK2f SAaGSNRESYAAD {GNIFGSIALF  GSNIF LISdzie Ol
PCSK9 ktére s ANONO &aAt 1 NEOSLIi2NBY 12YsNJ2seyYy |

a1ASNRGdz2NO NBOSLII2ZN) R2 fAl2a2Ys¢6 A T YyAaSaca
jest wykorzystanie antysensownego inhibitoradlamiR-h ny ¢ f SOl SyAdz yASseR
AYyeoOK Y8ahkopt Ol yeOK ¢ OdziNJeded aAvYz2: oS

1EAYAOT yeaOK ¢ SOOI SyAdz LR 6A| O Z -1264i hollrind y & OK

miR-15 (Mc X Mco0 Y23aN 21F1+6 yASaidzisSOiyey O
niedokrwienia.
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Extracellular Nucleotide Catabolism on the Surface of Human Aortic Valves
and its Changes in Pathology

Barbara Kutryb-%21 &N Q@ | (G NB O t Widdd & 3/ FMatbddotzek®s & | |
Romuald Lango?, Jan Rogowski3,hMagdi H.Yacoub> 94| a o' { O2YAZall
weal FNR ¢ {Y2fSzZaiA

'Department of Biochemistry, “Department of Cardiac Anesthesiology, *Chair and Clinic
of Cardiac and Vascular Surgery, Medical University of Gdansk, Gdansk, Poland
*Heart Science Centre, Imperial College of London at Harefield Hospital, London, United Kingdom

*b.kutryb-zajac@gumed.edu.pl

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-p -Qucleotidase (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 Ca**, Mg®* and PO,> 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 (meantSEM), respectively. Whereas, in the
non-stenotic valves these activities were higher: 2.5240.29 (eNTPD) and 1.95+0.21 (e5NT) or
lower: 0.54+0.08 nmol/min/cm? (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 PO,>.

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.
¢ KA & N.I:S as F Nbf§ gl a 02y RdzO(G SR ¢ AopyKdieghosisiaKdSheragNE 8eSrO G o b dzOf
RA &SI asS ¢ -finanked by Eukopean @@on 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

Joanna Suraj™?, Mariola Olkowicz**, Anna Kowalska', Agnieszka Zakrzewska', Y I Y A ¥2, Y dzi
Stefan Chlopicki', Maria Walczak'?

! Jagiellonian Centre for Experimental Therapeutics (JCET), Jagiellonian University, Bobrzynskiego 14, 30-348
Krakow, ? Department of Pharmacokinetics and Physical Pharmacy, Jagiellonian University Medical College,
Medyczna 9, 30-688 Krakow, ° Department of Experimental Pharmacology, Jagiellonian University Medical
College, Grzegorzecka 16, 31-531, Krakow, “Department of Biochemistry, Medical University of Gdansk, Debinki
1, 80-211, Gdansk, 5Department of Biotechnology and Food Microbiology, Poznan University of Life Sciences,
Wojska Polskiego 48, 60-627, Poznan

*joanna.suraj@jcet.eu

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 nanolLC-
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.
CdzNJI KSNJ a0 dzRASE SAGK ljdzh yGAGEGASBS Yl aa aLSOi NI
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)
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Metoda przyzyciowej oceny dziatania zwigzkow wptywajacych na funkcje
srédbtonka i ptytek krwi w czasie rzeczywistym, za pomoca mikroskopii
konfokalnej. Oferta dla przemystu i laboratoriéw naukowych.

K. Kramkowski®, A. Leszczynskaz, K. Przyborowski3, u. Rykaczewskal, S. Chlopicki3'4,
W. Buczko™.

1Department of Biopharmacy, Medical University in Bialystok, Poland, 15-222 Bialystok, Mickiewicza 2C
2Department of Pharmacodynamics, Medical University in Bialystok, Poland, 15-222 Bialystok, Mickiewicza 2C.
3Jagiellonian Centre of Experimental Therapeutics (JCET), Jagiellonian University, Poland, 30-348 Krakow,
Bobrzynskiego 14 4Department of Experimental Pharmacology, Chair of Pharmacology, Jagiellonian University
Medical College, Poland, 31-531 Krakéw, Grzegérzecka 16.
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czasie rzeczywistym. - Fizjologia, - Patologia. Szybki skrining in vivo lekéw o potencjalnym
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52RFG1262 A alimbdyfk&jSnetydd W etunkah: O
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Anti-platelet effect of nitrite in vivo dependents on xanthine oxidoreductase
(XOR).

K. Kramkowskil*, A. Leszczynskaz, K. Przyborowski3, T. Kaminskiz, u. Rykaczewskal, B. Siteka,
B. Proniewski®, A .Chmura-Skirlinska®, RT Smolenski*, W. Buczko?, S. Chlopicki3'5.

1Department of Biopharmacy, Medical University in Bialystok, Poland, 15-222 Bialystok, Mickiewicza 2C,
2Department of Pharmacodynamics, Medical University in Bialystok, Poland, 15-222 Bialystok, Mickiewicza 2C.,
3Jagiellonian Centre of Experimental Therapeutics (JCET), Jagiellonian University, Poland, 30-348 Krakow,
Bobrzynskiego 14, 4Department of Biochemistry, Medical University of Gdansk, Debinki 1, 80-211 Gdansk,
Poland, ° Department of Experimental Pharmacology, Chair of Pharmacology, Jagiellonian University Medical
College, Poland, 31-531 Krakow, Grzegdrzecka 16.

For decades nitrites (NO,) 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 (NaNO,) was administered twice a day for 3 days
(p.0.) 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=0.4320.02 mg). On the other hand, in nitrite-G NE+ § SR | YA Y fml)-x O2f f |
induced whole blood platelet aggregation ex vivo (70.5+7.1% vs VEH 100%4.5%; p<0.05) as well
as stirring -induced TXB, 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 ! f S-anSdagmin 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 homologéw Nox1, Nox2, Nox4 i Nox5 oksydazy
NADPH w sercu swinki morskiej
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What is the source of anticontractile factor released by the pedicle of human
internal thoracic artery?

Karolina Kociszewskal'*, Marcin Malinowskil, Piotr Czekajz, Marek A. Deja1

'Department of Cardiac Surgery, Medical University of Silesia, Katowice, Poland “Department of Cytophysiology;
Chair of Histology and Embryology, Medical University of Silesia, Katowice, Poland

*karolina_kociszewska@interia.pl

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°°M
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 778.31346.6mg.
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 wtasciwosci skrzepu fibrynowego przez antagonistow
witaminy K u pacjentow z migotaniem przedsionkow:
zwigzek z czynnikami krzepniecia i generacja trombiny
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Ocena wptywu IL-4 na ekspresje mRNA receptorow wysokiego (FceRl) i
niskiego (FctRIl) powinowactwa dla przeciwciat IgE na pierwotnych
aortalnych komarkach srédbtonka naczyniowego
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with dendritic cells in the transwell system.
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Wptyw lipopolisacharydu E. colina integralnos¢ ludzkiego srodbtonka
naczyniowego i profil cytokinowy komoérek dendrytycznych w odpowiedzi na
czynniki miazdzycogenne: apolipoproteine B100 i 7-ketocholesterol
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Effects of pulmonary hypertension on heart contractility: gender dependence

Sztormowska Achranowicz K*, Y 2 (V)l;X fankdwski 22

1Department of Pharmacology; 2Department of Forensic Medicine; Medical University of Gdansk, Poland.

*ikocic@gumed.edu.pl

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. 6617,
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 cdF/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 ¢dF/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 zaleznej od kanatéw potasowych odpowiedzi rozkurczowej
naczyn krezkowych izolowanych od szczuréw z nadcisnieniem wtérnym
(DOCA-salt).
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Czy LY393558, jednoczesny antagonista receptorow 5-HT; i inhibitor
transportera serotoniny SERT, moze by¢ stosowany w leczeniu tetniczego
nadcisnieniu ptucnego?
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Effect of oxidized LDL CD39 and CD73 in human aortic valve endothelial cells

Ewa Kaniewska?, a A OK I O 3 AliGafsi€itkdNFBvdna Pelikant-a | U §,@.{Chester?,
M. H. Yacoub?, RyszarR ¢ & { Y2f SzZa 1A

1Department of Biochemistry, Medical University of Gdansk ’Heart Science Centre, Imperial College London at
Harefield Hospital 5 S LIt NI YSy G 2F aSRAOFf YR a@dnSOdz I NJ DSy Siadacx

e.kaniewska@gumed.edu.pl

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 a b dzOf S2GARSa Ay LI GK2f23&8% RALl 3y
RA &SI &S é -fininketl By Eukopean @@on within European Regional Development Fund of Innovative
Economy Programme and Programme TEAM of Foundation for Polish Science
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Ocena funkcji komérek srodbtonka naczyniowego u pacjentow otytych przed i
po umiarkowanej restrykcji kalorycznej

Katarzyna Korybalska> W2 | YV, EwelinadsiokalCyynar?, Alina Kanikowska?, Natasza
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Cardiac dysfunction in Huntington's disease

Michal Mielcarek

Neurogenetics Research Laboratory, Department of Medical and Molecular Genetics. King's College London
School of Medicine, Guy's Hospital, London, U.K.

michal.mielcarek@kcl.ac.uk

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 Alzheimer@, Parkinson@and HuntingtonQ@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.

40



41



XIX Sympozjum Sekcji Kardiologii Eksperymentalnej PTK

Eksperymenty in vitro modelu oryginalnej protezy zastawki aortalnej
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YEAYALEF OKANHzZNBAA { SNOIF A Prak@uiBad@#vEzocRbEvbjdng, TeAtruh Y A 6 SNB & (G S
TechnikiOkrti 2 6 S2 { ®! @ DRI 24

*psiondalski@gumed.edu.pl

t NBEGST @ TFadreS] &ASNDIF an LINI SRYA2G§SY f AO1 ye
1GdsNB yAS O0tRND LRaAlIRIFIDE gl R geaidt Lldznoe OK ¢
/ SESY LINJI SLINPgl RI 2y@OK S1&LISNRBYSyinsdélu o0& 02
2NEIAYFEySe2 LINRPGST@ TIFadrkrelA F2NIFfySs {iGs NE
LINI ST Fdzi2Nk g (S22 LINIOed t2Nbssyly2 (GF10S 28¢
rynku medycznym.

. FREYALF GNJ SOK N3 OyeOKSHBNBNUBEE RRI SLIRRPEZI RT Ay
dzY20f AgAl R210OFRyN &aavydzZ I 02t LINJ SLIO@gdz | NB A

2gl2yegly2 LRYAINE 6ASt {121 OA LINJ SLIWOegdz A 2
LI2Y20n aleéo{iASa2 1IFYSNERO®

Na podstawie przeprowadzonycK o0 R Z Y203yl &Yy A 2rdbdelZoitezd > O S

TFadrglA 2NIFfySe gelltidz2S Y20ftAg2106 Rz2ai

~

[ T NB&dz LI NI YSGNF ¢ ihdth. SLIO@ 6dz 6 oF RIFYyALl OK

42



43



XIX Sympozjum Sekcji Kardiologii Eksperymentalnej PTK

Inhibition of AMP Deaminase is Cardioprotective in Acute Oxygen
Deprivation in ApoE'/'/LDLR'/'AMPD’/' CRE" triple knock- out mice

Magdalena Zabielska*, Barbara Kutyb- Zajac, Ewa M Slominska, Ryszard T Smolenski

Department of Biochemistry, Medical University of Gdansk, Poland

*magdalena.zabielska@gumed.edu.pl

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 Tgaq*44
mice at early as well as at advanced stage of disease

Tyrankiewicz Urszula'’, Skérka Tomasz®, Wl oskaMFgdalena’?, Osiak Anna'z  Witi & A Z
Krzysztof', Osip Anna’, Wojewoda Marta®, AoOdD Jerzy Andrzej* and S. Chlopicki®”

'Department of Magnetic Resonance Imaging, Institute of Nuclear Physics, Polish Academy of Sciences, Krakow,
Poland; “Department of Medical Physics and Biophysics, AGH University of Science and Technology, , Krakow,
Poland; *Jagiellonian Centre for Experimental Therapeutics (JCET), Krakow, Poland; ‘Department of Muscle
Physiology, Faculty of Rehabilitation, Krakow, Poland; *Department of Experimental Pharmacology, Jagiellonian
University Medical College, Krakow, Poland

*Urszula.Tyrankiewicz@ifj.edu.pl

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 (Tgh g*44 mice).

Methods: Two groups of Tgh g*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 Tgh q*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 Tgh q*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 komorek zrebu CD105+CD34- i ich wpltyw
na strukture pozawatowego serca myszy
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Wptyw inhibitora rozktadu anandamidu URB597 na wybrane parametry
izolowanego serca i lewego przedsionka szczurow z nadcisnieniem
DOCA-salt.
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Polihedrocyty w skrzeplinach z tetnic wiencowych od pacjentéw
w ostrej fazie zawatu serca
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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 ™, A. Sliwka", T. Jazwiec'T Y @', WY, BirbsA-Bef J. Czapla?, S. Matuszczak?, E.
2 A
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Translational Research and Molecular Biology of Cancer, Maria { { U 2 R-Bu#i€iMetnorial Cancer Center and
Institute of Oncology, Gliwice Branch *Foundation for Cardiac Suregry Development in Zabrze

*margarbacz@wp.pl

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 Mpyocardial 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
assighed to control or treated groups, receiving 10 Bll of PBS alone and 5x10° cells in 10 Bl PBS
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 min hCStC). All animals experienced significant decrease in LV
contractility and function 7 days post Ml (Baseline vs 7d po AMI). In a control (PBS) group visible
further decrease of LVEF was noted 42 days post Ml (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 Ml
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.
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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 (Ml) 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-Ml 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 MlI-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 Ml
related to monocyte/macrophage-dependent wound healing and cardiac remodeling.
Supported by luventus Plus grant No. 0249/I1P1/2013/72 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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tKS AaO0KSYAO KSIFNI RAaSIFasS Aa GKS 62NI RQa
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.
¢ KA & N\I:Séél-, Nbf§ gl a O2yRdzOGSR GAGKAY (KS erhgN& BeSOU ab dzOf
RA &SI asSeé -finanked ty Eufopean @@on 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.

Aleksandra Biedrzycka*, Romuald Lango
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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 ¢
diseases associated with increased CVD risk.
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Rola osrodkowej interakcji miedzy uktadem apelinergicznym i
wazopresynergicznym w regulacji czynnosci uktadu sercowo-naczyniowego
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Hemodynamic effects of acute and chronic administration of hydrogen sulfide
in rats with fructose-induced metabolic syndrome.
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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/I)
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 umol/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 umol/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. IMA/PM11/13.
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A link between the loss of ecto-5’-nucleotidase activity and aortic valve
dysfunction in mice
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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(27,840,9 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 e5QT 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
(2,9740,35 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 (4,360,227 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.
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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.
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1Department of Human Nutrition, Faculty of Food Technology, University of Agriculture, Cracow, Poland
“Jagiellonian Center of Experimental Therapeutics (JCET), Cracow, Poland

*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/Il, 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 23,7742,74%, 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
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Broncel®
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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. Invitro preparation of Caco-2 cells.

2. Invitro 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.
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Visualization of short-term heart period variability with network tools

Danuta Makowiec*
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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) = 6.62£0.6 % and P(D,A)=4.410.5 % 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 obrazow SEM skrzepdw fibrynowych z uzyciem metody
macierzy wspotwystgpien (GLCM).

Jakub Siudut™’, Jacek Tarasiuk’s ~ a A O K | & An41a Bndab™2 |

'WNF 126814 {TLRAGEE {LSORkaRaRS ATY0E CAT S | WH I CSIOKIIA | & L
Gorniczo-Hutnicza, Polska *Instytut Kardiologii/ 2 f £ S3A dzY a SRA OdzY s ,Polskd 6 SNE& G ST W 3

*jakub.siudut@gmail.com

2AS8tS Oleéeyyalssg 3ISySiedlyeOK A T NRBR2gA&]|208O0K
L2Y20N &1l yAy3268832 (NRYRBSH21Ida{ 9a0 20N} T 261y
FAONBY24S32 ¢ NbOYyeOK 2SRy24G1FOK OK2NRo2geOK
2N} T 6ASt127106 (1Nlsé LRYAtRI @ VYAYA® 2 yAyArSeaa
12YLdzi SN2 6N | yIGXAARSIYY YiSRi2tRe 1Y @ &NI & gatlvgeali
hOOdZNNBYy OS al NAES D[/ a0 2L} NIN ylI AyF2NXYI O2A
23yA1ASY (elOK FylrtAl 2S8Sad YIFIOASNI LINJ S21 o6z yl
obrazu: energia (! YA T2 NNA (@ 2T 9y SNH& U X Sy i NP LRI 69
LIN} 6R2LI2ZR20ASZa04 ! 6al EAYdZY tNROlIOAfAGEOS 2]
K2Y23SyAOl y21 06 o1 2Y23SyAadev 2N¥1T GSyRSyoOe2l aid
230t LleyY oFRFEYA2Y LERBRIfifrgnowssd Miwobrdonegh 9 asocza

41 02S8Syilsg 1 oty ORANRBBON 6AI KIELD LI2danktachp T RNE |
czasowych tj. przed i po podaniu atorwastatyny (40 mg/d) przez 3 kolejne dni.

I 20dz ANHzZLI e 12yl y2 OSHMB2 IoNEIYE] F2T/yF QB R Y & @yl
glukozy, czynnika von Willebranda, poziom interleukiny 1, 6, 8, 10 (IL-1, IL-6, IL-8, IL-10) oraz P-
aStSlldeyed w%olRIFy2 GF10S 60F1 OAé21 OA a1 NJ SLidz
wyznaczono komputerowo.

t-028Syilsg 1T +£¢9 OKINY¥{OGSNEBI 2610 geal OA262 &
GFNIG2T06 SYSNHAA OS6LInInnod A K2Y23aSyAldilyz21 OA ol
LINI e2Ydz2nOe OK adGlieyead t2 o RYAlI OKnni@peam2 sl yAl
9YSNHAI 20N}Ts5¢ LINISR LRRFEYASY adGlideye {2NBf
a0t 0SYyASY 3t dz]l &1i 8B orhd2ctaskr?2 Wz$ Ykrzedu,[ natomiast dodatnio

zLINT SLJdzAa T OT Ffy21 OAN a1 NJ SLldzd ¢S yHANESIA I RIOWS (1 N
20dz 3IANHzL) LINI SR LR RIFEYASY tS71dz e il w2 {a8¥ya@
gFNI2T OAN LN} sR2LIZR20oNSAa (W2 NBRINIG2 NLIZRFAVTRRIKE AL |
20N} T dzd bAS T 20aSN¥B2s6ly2 ail odNadesGT yeoK LBZ5YOAYY
gea2l OA26N ANHzZIN 2&s50 1T RNRgeOK | Gn &l Yn 3 NXzLIN
I Al K¥n% LINI SR A L2 tSO1 SyAdz ¢&1llly2 G4SyYyRSyoOe
2NI T AOK K2Y23aSyAOly21 O0A o6LINnZnTL®

Ocena obrazéow SEM T dz0 @ OASY YIFI OASNI & LINJ S21 06 Y20S o0ébd
A1NISLIs g TFAONRBY26eO0OK 2112 dd dz2LJSOYASYAS o RIZ
R2RIF(1126S NydyAOS ¢ alGNUzl GdzNIJ S 2820126832 &1 NJ
aosobamipoprzed @ 1 S2 A/ K%¥%od

78


mailto:*jakub.siudut@gmail.com

79



XIX Sympozjum Sekcji Kardiologii Eksperymentalnej PTK

Fraktalne skalowanie drzewa naczyniowego moze stanowic substrat dla
pierwotnego nadcisnienia tetniczego
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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.
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Ryszard T. Smolenski
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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 (RADSCs) 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 50uM. 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 (xSD, 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 probe symulowanego nurkowania
w oparciu o spoczynkowg czestosc¢ akcji serca wyznaczang w sposdéb
wielomodalny.
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Wczel niejsze badania w@@sne wskazujl) 8 wybrane wskalniki zmiennolci rytmu serca (HRV)
wyznaczone z okresu bezpolrednio poprzedzajlXego standaryzowany test symulowanego
nurkowania maijl) potencjalpredykcyjny w przewidywaniu wielkol ci wywo@nej odpowiedzi
kardiodepresyjnej. Celem bied &ych badaZ jest przydatnol Owielomodalnego sposobu
wyznaczania wyjl ciowej czt'stol ci rytmu serca (HR) w przewidywaniu odpowiedzi sercowej
wywo@nej préblsymulowanego nurkowania

Dwudziestu siedmiu zdrowych studentéw (mt" €xyini, 20-25 lat) wykona® test polegajlxy na
zanurzeniu twarzy w zimnej wodzie (+8 do +9 C), przy zatrzymaniu oddychania po
submaksymalnym wdechu. Wyznaczono HR z odsttpéw RR wyznaczonych z Ekg
rejestrowanego w sposdb cily® z rozdzielczolcild 4 kHz: podczas testu oraz przez jego
rozpoczt'ciem, kolejno w: 15-min spoczynku w pozycji led ¢2j (HR,) i 15-min spoczynku w
pozycji siedzlXej (HRs). Odpowiedi sercowa na prébt nurkowania mia@ zawsze charakter
dwufazowy. Po poczltkowym zwit'kszeniu HR, ktére rozpoczyna®@ sit' jeszcze przed
zanurzeniem i trwa®@ do kilkunastu sekund od jego rozpoczt'cia obserwowano istotne
zwolnienie HR. Zaréwno poczlXkowy wzrost HR jak i p5 hiejsza odpowiedi kardiodepresyjna
znamiennie korelowa® ze Trednil HR, i HRs. PrzyjmujlX, & Irednia HR w 15-min okresu
niekoniecznie jest optymalnym wyznacznikiem odpowiedzi sercowej w p5 hiejszym telcie
symulowanego nurkowania, dokonano pordwnawczej oceny trzech r5 @ych sposobdéw
estymacji referencyjnego HR. przy za@Ceniu, Ge optymalnie wyznaczone referencyjne HR
bt'dzie w najwit'’kszym stopniu korelowa®@ z wywo@nymi odpowiedziami sercowymi i z
wybranymi wskalnikami HRV. Pordwnano wsp5s dynniki korelacji (r) Pearsona dla HR:
wyznaczonej jako: 1) minimalna Irednia z kolejnych 512 cykli serca, 2) minimum Tredniej
ruchomej HR przy danej liczbie RR; 3) z najd@dszego odsttpu RR w kaddym z okreséw
spoczynkowych.

Wynik poréwnaZ wskazuje na brak uniwersalnego sposobu wyznaczania spoczynkowego,
referencyjnego HR. NajdWGszy odstt'p RR zarejestrowany w okresie poprzedzajltym probt
symulowanego nurkowania wykazuje najwit’kszld moc predykcyjn) p5 hiejszej odpowiedzi
kardiodepresyjnej. Z kolei, Trednia HR z okresu odpowiadajlXego 200 ¢ 512 RR w
najwit kszym stopniu koreluje z wzrostem HR w pierwszej fazie testu i z czasem dowolnego
zanurzenia.
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