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Az Ossejtek kozvetlen sejt-sejt kapcsolatok segitségével mentik meg az iszkémiaban
karosodott szivizomsejteket

Stem cells rescue cardiac cells from ischemic injury through direct cell-to-cell connections
Experimentalis kardioldgia (9)

mesenchymal stem cells, oxygen glucose deprivation, direct cell-to-cell interactions

ifj. El6adas (10 perc + 5 perc vita)

Bevezetés: A sejt szint{ terdpia biztato alternativ lehetGség az iszkémids betegségek kezelésében.
Jdllehet, transzdifferenciaciot és sejtfuziot is medfigyeltek mar az Gssejt-transzplantacios
modellekben, egyik mechanizmus sem ad meggy6z6 magyarazatot a szivfunkcié akut javulasara az
Ossejt betltetést kovetéen. Célunk a mechanizmus vizsgalata volt egy in vitro Ossejt-
transzplantaciés modellben H9C2 szivizomsejteken tortént mesterséges iszkémia utan. Médszerek:
A két sejttipust kilén-kilén, DiO és DiD membranfestékekkel jeloltik. A szivizomsejteket oxigén és
cukor egyideji megvonasaval (OGD) mesterséges iszkémianak tettik ki, majd a sejttalélést
Ethidium Homodimer fluoreszcencia alapjan hataroztuk meg aramlasi citométerrel és konfokalis
mikroszképpal. Eredmények: Az iszkémia utani karosodas kivédheté volt, ha OGD utan
mezenhimalis Ossejteket adtunk a karosodott szivizomsejtekhez (14,2+8,6% vs. 83,6+3,2%,
p<0,05). Amennyiben a mezenhimalis Gssejteket alatéttel elvalasztottuk, amely meggatolta a két
sejttipus kozott a fizikai kapcsolatot, akkor az iszkémia utani karosodas nem volt kivédhet6
(14,2+8,6% vs. 9,5+5,6%, p<0,05). Konfokalis mikroszképpal lefilmeztiink néhany sejtfuziét a két
sejttipus kozott, azonban a legtobb esetben a sejtek csak membran-elemeket cseréltek. Azok a
sejtek, amelyek a tobbi sejttel kapcsolatban voltak, tovabb tuléltek iszkémia alatt, mint az
kiilonalld, elszigetelt sejtek. Kovetkeztetés: A vizsgalat id6kerete és a fluoreszcens festési technika
kizérja, hogy az Gssejtek szivizomsejtté transzdifferencialédtak. Mivel a koz6s folyadéktérben vald
tenyésztés nem volt elegendd a sejtmentd hatds kialakitdsdhoz, kizarhaté hogy a hatdsért a
parakrin faktorok a felel6sek. Sejtfuzidt ritkan figyeltiink meg a tulél6 populaciéban, ezért nem
valdészinl, hogy a flzid6 ©6nmagdban elegend6 szamu sejt megmentéséért lenne felelGs.
Eredményeink alapjan elmondhatjuk, hogy sejtek kozotti érintkezés sziikséges ahhoz, hogy az
8ssejtek megmentsék a karosodott szivizomsejteket. Az OTKA D45933, T049621, AOU 666u5,
Bolyai és Oveges Oszténdij tAmogatédsaval.

Background: Cell-based therapies are promising treatment options in cardiac ischemia. Although
both transdifferentiation and cell fusion were observed in stem cell transplantation models, neither
mechanism can conclusively explain the acute improvement in cardiac function after stem cell
transplantation. We aimed to investigate the mode of action in an in vitro model of mesenchymal
stem cell (MSC) transplantaion in simulated ischemia of a cardiomyocyte cell line (H9C2). Methods:
Cell lines were separately stained with the membrane dyes DiO or DiD. The cardiomyocytes were
subjected to oxygen glucose deprivation (OGD) and cell viability was evaluated by the fluorescence
intensity of the dead cell stain Ethidium-Homodimer by flow cytometry or confocal microscopy.
Results: Post-ischemic damage was prevented when MSCs were added to the culture after OGD
(14,2+8,6% vs. 83,6%3,2%, p<0,05). When MSCs were seeded in cell culture inserts, which
prevented direct cell contact but allowed fluid exchange, the ischemic damage was not prevented
(14,2+8,6% vs. 9,5+£5,6%, p<0,05). Time-lapse microscopy captured bona fide cell fusion events
between the two cell types, however, in most cases only small membrane elements were swapped
among the cells. In addition, cells which were in contact with each other survived significantly
longer during ischemia than their isolated counterparts. Conclusions: The time-frame of the
investigation and the labeling technique excludes the possibility of differentiation of MSCs to
cardiomyocytes, plus our experiment with the culture inserts proved that paracrine factors are not
responsible either. Cell fusion events were rarely observed in the surviving population. Therefore,
one must conclude that direct cell-to-cell contact is the major route by which stem cels salvage
damaged cardiac tissues. Supported by OTKA D45933, T049621, AOU 666u5, Bolyai and Oveges
Fellowships.
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A szelektiv foszfodiészteraz-5 gatlas hatasa a neointima képz6désre patkany artéria
stenosis modellen

Effects of the selective phosphodiesterase-5 inhibition on neointima formation in a rat model of
arterial stenosis

Egyéb (12)
endothelial denudation, phosphodiesterase-5 inhibitor, neointima, restenosis
ifj. El6adas (10 perc + 5 perc vita)

Bevezetés: A sikeres intervenciondlis és sebészi verGér-rekonstrukciokat kovetl restenosis a
beavatkozas hosszdtavl hatékonysagat korlatozé fé tényez6. Az artériasériilés hatasara kialakuld
neointima-proliferacié a restenosis fontos részét képezi. Ujabb adatok szerint a nitrogén-monoxid
(NO) szerepet jatszhat az endothelsérilést kdvetd neointima-képz6dés mérséklésében. Célunk az
NO-cGMP jelatviteli Ut hatékonysaganak vizsgalata volt a szelektiv foszfodiészterdaz-5-gatlo
Vardenafil (V) alkalmazasaval in vivo patkany arteria stenosis modellen. Mddszerek: Altatott him
Sprague-Dawley patkanyokon jobboldali carotis endarteriectomiat végeztiink. Az endothel
eltavolitdsa a kirekesztést és érfeltarast kovetéen mechanikus-kémiai modszerrel (saponinba
martott tupferrel) tértént majd az eret tovafutd varattsorral zartuk. Hat aloperalt allat mellett 6
endothelirtott (E) és 6 endothelirtott és Vardenafillal kezelt patkany (E+V) adta az egyes kisérleti
csoportokat. Az dllatok a Vardenafilt 3 héten at kaptdk (10 mg/kg/nap) ivévizbe keverve. A 3. hét
terlletek nagysagat, a kialakult stenosis mértékét és a neointima/media ardnyt hematoxylin-eozin
festett metszeteken értékeltiik ki, valamint immunhisztokémidval igazoltuk a neointima-markerek
jelenlétét. Eredmények: Az endothel-eltavolitast koveté 3 hét mulva jelentés mértékl neointima-
képzGdést tapasztaltunk a kontroll csoportban. A foszfodiészteraz-5-gatld szignifikdnsan
csOkkentette a stenosis mértékét (atlag+SEM, E+V vs. E: 20,42+7,42% vs. 53,69+12,07%;
p<0,05) és a neointima/media aranyt (E+V vs. E: 0,51+0,18 vs. 1,08%0,21; p<0,05)
Kovetkeztetés: A foszfodiészterdaz-5-gatlds hatékonyan csékkentette a neointimalis hiperplaziat in
vivo patkany carotis stenosis modellen.

Introduction: The longterm results of successful interventional and surgical vessel reconstruction
are compromised by restenosis due to neointima formation. Recent studies suggest that nitric
oxide (NO) may play a role in the reduction of neointima formation. The aim of our study was to
evaluate the effectiveness of the NO-cGMP pathway by administering a selective
phosphodiesterase-5 enzyme inhibitor Vardenafil (V) in a rat model of arterial stenosis. Methods:
Right carotid endarterectomy was made on anesthetized male Sprague-Dawley rats. After cross
clamping the intima was denudated by a mechanical-chemical (cotton-tipped applicator immersed
in saponin) method, than the arteriotomy was closed with a running suture. Three groups were
studied: sham-operated rats (n=6), control endarterectomized rats (E, n=6) and
endarterectomized rats treated orally with phosphodiesterase-5 enzyme inhibitor Vardenafil in a
dose of 10 mg/kg/day (E+V, n=6). After 3 weeks, the vasculature were perfusion-fixed
(formaldehyde solution 4%, 30 ml/min ia.). The vessel compartment areas were measured by
conventional microscopy using haematoxylin-eosin staining. Neointima areas, stenosis grade and
neointima/media area ratio were compared between groups. Immunohistochemical analysis of
carotid arteries was performed to confirm neointima formation. Results: Three weeks after
endarterectomy, marked neointimal hyperplasia was found in the control group.
Phosphodiesterase-5 enzyme inhibition significantly reduced the stenosis grade (mean+SEM, E+V
vs. E: 20,42+7,42% vs. 53,69+12,07%; p<0,05) and neointima/media area ratio (E+V vs. E:
0,51+0,18 vs. 1,08+0,21; p<0,05). Conclusion: Treatment with phosphodiesterase-5 enzyme
inhibitor significantly suppressed neointimal hyperplasia in a rat model of arterial stenosis.
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Non-invasive in vivo tracking of percutaneously intramyocardially injected autologous
porcine mesenchymal stem cells modified for transgene expression of PET reporter gene
using serial PET imaging

Non-invasive in vivo tracking of percutaneously intramyocardially injected autologous porcine
mesenchymal stem cells modified for transgene expression of PET reporter gene using serial PET
imaging

Experimentalis kardioldgia (9)

stem cell, PET, non-invasive tracking, MRI

Angol nyelv(i el6éadas (10 perc + 5 perc vita)

Background. Reporter gene imaging offers the ability to non-invasively, serially track stem cell
fate. However, to-date most studies have been performed in small animals on non- clinical imaging
equipment hindering clinical translation. Methods and Results. Bone marrow-derived mesenchymal
stem cells (MSCs) were stably transfected with a lentiviral vector for transgene expression of the
trifusion protein renilla luciferase, red fluorescent protein and herpes simplex truncated thymidine
kinase (positron emission tomography (PET) reporter gene)) (LV-RL-RFP-tTK). The transfection did
not influence the MSC viability and proliferation capacity. In vitro [18F]-FHBG uptakes assays
revealed 1x105 LV-RL-RFP-tTK-MSCs were detectable with PET. Closed-chest reperfused
myocardial infarction (MI) was created in farm pigs (n=13). Sixteen days post-MI, LV-RL- RFP-tTK-
MSCs were injected intramyocardially using NOGA-guidance in the infarct border zone
(2.6x106+0.4 LV-RL-RFP-tTK-MSCs, n=6). PET imaging were performed after intravenous injection
of 6 mCi [18F]-FHBG combined with transmission scan (with additional resting 99m-Tc-sestamibi
perfusion image in 2 pigs) 30+2 hours and 7 days post- LV-RL-RFP-tTK-MSCs-treatment. Diffuse
distribution of the injected LV-RL-RFP-tTK- MSCs in the anterior and septum wall at 30h and
decreased tracer activity in the injections sites with pericardial and pleura uptake at 7 days was
seen in the treated animals but not controls. Infarct size by MRI in the LV-RL-RFP-tTK-MSCs-
treated animals was smaller than controls (25.3+1.4 vs 30.2+3.5%, P=0.031). Histology
confirmed the presence of the LV-RL- RFP-tTK-MSCs (12.9+3.4% of the injected cells) in the
myocardium 10 days after intramyocardial delivery. Conclusions. Reporter gene imaging enables
the tracking of the persistence of viable LV-RL- RFP-tTK-MSCs in the peri-infarcted porcine
myocardium at 10 days post-delivery using clinical PET scanners.
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P70S6K/S6 jelatviteli Gt szerepe a reaktiv oxigén gyokok altal kézvetitett bal kamrai
hipertrofias novekedési folyamatokban in vivo

Contribution of P70S6K/S6 signaling to reactive oxygen species-mediated left ventricular
hypertrophy in vivo

Experimentalis kardioldgia (9)
myocardial hypertrophy, molecular biology, signaling
ifj. ElGadas (10 perc + 5 perc vita)

Bevezetés: Sejtkultiran végzett vizsgalatok szerint a reaktiv oxigén gyckok (ROS) fontos kozvetitoi
a szivizomsejtek hipertréfids novekedési folyamatainak. In vitro modellben antioxidansokkal
torténd kezelés hatdsara csokkent az angiotenzin II (Ang II) indukalta fokozott génexpresszio, a
fehérjeszintézis és a szivizomsejtek novekedésének mértéke. Azonban az oxigén szabadgyokok
szerepe az in vivo folyamatokban és az altaluk szabalyozott jelatviteli Utvonalak mindmaig kevéssé
ismertek. Kisérleteinkkel a ROS szerepét vizsgaltuk nyomasterheléssel létrehozott bal kamrai
hipertréfiaban. Mddszerek: 8 hetes him Sprague-Dawley patkanyokat (n=110) olddszerrel vagy
Ang II-vel kezeltink (33 pg/kg/h, s.c. ozmotikus minipumpa; 12 éra ill. 6 nap) oxigén gyokfogo -
dimetil-tiourea (DMTU 50 mg/kg/nap, ip.) vagy N-acetil-cisztein (NAC 100 mg/kg/nap, ip.) -
kezelés mellett vagy anélkll. Eredmények: Mindkét kezelés szignifikdnsan cstkkentette a 6 napos
Ang II inflzié hataséra kifejlédé bal kamrai hipertrofidt: a bal kamra tomeg/testtémeg ardnyt
(26% Ang 1II vs. 13% Ang II+DMTU, 17% Ang II+NAC; P<0.05). Annak dacara, hogy a kamrai
hipertréfia mértéke csokkent, a DMTU kezelés nem befolydsolta a szkeletédlis alfa-aktin, kollagén-1
és fibronektin gének fokozott expresszidéjat (P=NS), valamint tovabb névelte a pitvari natriuretikus
peptid (ANP) (9.5-szeres vs. 15.7-szeres; P<0.05) és a B-tipusu natriuretikus peptid (BNP) (3.5-
szeres vs. 4.5-szeres; P<0.05) génexpressziojat (Northern blot). Tovabbi kisérleteink soran a
transzlaciét szabalyozéd mechanizmusokat vizsgaltuk. Western blot analizis szerint a p70S6K és a
riboszomalis S6 molekuldk foszforildcidja csokkent DMTU adasa mellett. NAC kezelés hasonldan
befolyasolta ezeknek a jelatvivbknek az aktivaltsagat. Kovetkeztetések: Eredményeink szerint a
ROS molekuldk a p70S6K/S6 fehérjeszintézisben szerepet jatszoé jelatviteli ut aktivalasan keresztil
jarulnak hozza az Ang II-indukalta hipertréfias folyamatokhoz in vivo.

Background: Evidence suggests that reactive oxygen species (ROS) are crucial mediators of the
hypertrophic growth in response to various stimuli in cardiomyocytes. In vitro studies have shown
that antioxidant treatment could reduce angiotensin II (Ang II)-induced increases in gene
expression, protein synthesis and cell size. However, the downstream effectors of ROS signaling
are largely unknown. Here we characterized the contribution of ROS to the hypertrophic process as
well as the underlying signaling mechanisms in vivo in pressure overload-induced left ventricular
(LV) remodeling. Methods: Male Sprague-Dawley rats (n=110) were infused with vehicle or Ang II
(33 pg/kg/h) by osmotic minipumps for 12 hours or 6 days in the presence or absence of daily ip.
injection of ROS scavengers, dimethylthiourea (DMTU, 50 mg/kg/day) or N-acetyl cysteine (NAC,
100 mg/kg/day). Results: Both treatments attenuated Ang II infusion-induced LV hypertrophy as
LV weight/body weight ratio (26% Ang II vs. 13% vs. Ang II+DMTU, 17 % Ang II+NAC, P<0.05)
was markedly reduced. In contrast to the decrease in LV mass, the upregulation of various
hypertrophy-related genes were not effected (skeletal alpha-actin, collagen-1, fibronectin) or even
increased (A-type natriuretic peptide 9.5-fold vs. 15.7-fold, P<0.05; B-type natriuretic peptide 3.5-
fold vs. 4.5-fold, P<0.05) by DMTU. Next, we analyzed the molecular mechanisms regulating
translation. Western analysis revealed that Ang II-induced phosphorylation of p70S6K and its
downstream target, ribosomal S6 protein, was suppressed by DMTU (S6 Ser235/236 2.3-fold vs.
1.5-fold, P<0.05; S6 Ser240/244 1.7-fold vs. 1.3-fold, P<0.05). Moreover, NAC affected p70S6K
and S6 protein phosphorylation in a similar manner. Conclusions: These data indicate that ROS
contribute to Ang II-induced LV hypertrophy by increasing protein synthesis via the p70S6K/S6
signal transduction pathway.
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Alkalmas-e a Szines Szoveti Doppler vizsgalati modszer a kronikusan iszkémias
szivizomban az életképesség meghatarozasara dobutamin stressz soran? Egy kisérleti
vizsgalat eredményei

Can Color Doppler Myocardial Imaging identify chronically ischemic myocardium during a
dobutamine stress? An experimental study

Szivelégtelenség, echocardiographia (2)
ischemic myocardium, dobutamine stress, echocardiography, Color Doppler Myocardial Imaging
El6adas (10 perc + 5 perc vita)

Kronikus myocardidlis ischemia vizsgalatara kifejlesztett allatmodelllinkben vizsgaltuk, hogy a
Szines Szoéveti Doppler (CDMI) vizsgalati mddszer paraméterei (strain rate és strain) alkalmasak-e
a regionalis szisztolés funkcié dobutamin stress (DS) soran észlelt valtozasanak kimutatasara.
Mddszer: Krénikus myocardialis ischemiat idéztink el6 fokozatos szliklletet okozd polymer
boritasu stent belletésével a bal artéria circumflex coronaridba (LCX) 19 sertésbe. A 4-dik héten
CDMI vizsgalatot végeztink nyugalomban és DS soran. Az érintett inferolateralis falat a
parasternalis révid tengelyben vizsgaltuk. A maximal radial systolic strain rate (SR)-t és strain (S)-
t off-line szamitottuk. Az allatokat 2 csoportba soroltuk: I csoport (n=7) LCX stenosis <75%, II
csoport (n=12) LCX stenosis >75%. Tovabbi 6 egészséges allat normal kontrollként szolgalt. A
érintett szivizom szegmentek életképességét szovettani vizsgdlattal néztiik (n=19). Eredmények:
Mindkét csoportban a 4 hetes nyomonkovetés végén nyugalomban az SR (2.86+1.37 s-1 és
2.61+0.61 s-1, P<0.01) és S (25.4+13.0% és 36.5+10.9%, P<0.001) értékek szignifikansan
alacsonyabbak voltak, mint a kontrollban (SR: 4.92+1.23 s-1; S: 62.6+£15.2%). Fokozatosan
emelked6 DS hatdsara, SR né6tt a normal kontroll allatokban és az I. csoportban, de nem tértént
véltozas a II. csoportban. Ezzel ellentétben S csak a kontroll allatokban nétt. Szoévettani vizsgalat
az érintett LCX szegmentekben életképes szivizmot mutatott minden allatban. Kovetkeztetés: DS
sordn a CDMI vizsgalati mddszerrel mért radialis SR és S alkalmasak a krénikusan ischemias és
normal myocardium elkulonitésére. Mindkét csoprtban az életképes szivizomra a csékkent de
megtartott SR és S volt leginkdbb jellemz4. DS sordn normal, névekvé SR és nem valtozdé S
értékek jellemezték a non-szignifikdns LCX stenosishoz tartozdé szegmentumokat. Ezzel ellentétben
valtozatlan SR és S értékeket észleltiink a szignifikans LCX stenosishoz tartozdé szegmentumokban.
Eredményeink azt mutatjadk, hogy a két paraméter egylttes vizsgalata hasznalhatd lehet az enyhe
és sulyos myocardilis ischemias karosodas elkiilonitésére.

The aim of the present study was to investigate whether Color Doppler Myocardial Imaging (CDMI)
deformation indices (i.e. strain rate and strain) can characterize the changes in regional systolic
function during a dobutamine (DS) challenge in a closed-chest porcine model of chronic ischemia.
Methods: Progressive one-vessel coronary stenosis was induced by implantation of a polymer
coated stent in the circumflex coronary artery (LCX), resulting in chronic myocardial ischemia in 19
pigs. After 4 weeks, a CDMI study was performed at rest and during DS. The at-risk inferolateral
wall was interrogated in a parasternal short axis view. Maximal radial systolic strain rate (SR) and
maximal strain (S) were calculated off-line. Animals were divided in 2 groups: group I (n=7) with
LCX stenosis <75%, and group II (n=12) with LCX stenosis >75%. Additional 6 animals served as
normal controls. Histology was used to correlate segment viability. Results: In both groups, after 4
weeks of follow-up, SR (2.86%+1.37 s-1 and 2.61+0.61 s-1, P<0.01) and S (25.4%13.0% and
36.5£10.9%, P<0.001) values were significantly lower than control values (SR: 4.92+1.23 s-1; S:
62.6+15.2%) at rest. During incremental DS, SR increased in controls and Gr I but not in Gr II.
Conversely, S increased only in the normal animals. Histology showed the LCX area at-risk to be
viable in all animals. Conclusions: The changes in CDMI-derived radial systolic SR and S during DS
challenge can potentially differentiate chronically ischemic from normal myocardium. In both
Groups viable myocardium was best characterized by the presence of reduced (but persisting)
resting SR and S. A normal incremental SR response but no response in S characterized segments
with a non-flow-limiting coronary stenosis (< 75%). In contrast, an absence of change in either SR
or S characterized the segments with a severe flow-limiting coronary stenosis (>75%). According
to our results the combined analysis of these two parameters might distinguish between mild and
severe chronic ischemia.
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A szelektiv foszfodiészteraz-5 gatlas hatasa a neointima képz6désre patkany artéria
stenosis modellen

Effects of the selective phosphodiesterase-5 inhibition on neointima formation in a rat model of
arterial stenosis

Egyéb (12)
endothelial denudation, phosphodiesterase-5 inhibitor, neointima, restenosis
ifj. El6adas (10 perc + 5 perc vita)

Bevezetés: A sikeres intervenciondlis és sebészi verGér-rekonstrukciokat kovetl restenosis a
beavatkozas hosszdtavl hatékonysagat korlatozé fé tényez6. Az artériasériilés hatasara kialakuld
neointima-proliferacié a restenosis fontos részét képezi. Ujabb adatok szerint a nitrogén-monoxid
(NO) szerepet jatszhat az endothelsérilést kdvetd neointima-képz6dés mérséklésében. Célunk az
NO-cGMP jelatviteli Ut hatékonysaganak vizsgalata volt a szelektiv foszfodiészterdaz-5-gatlo
Vardenafil (V) alkalmazasaval in vivo patkany arteria stenosis modellen. Mddszerek: Altatott him
Sprague-Dawley patkanyokon jobboldali carotis endarteriectomiat végeztiink. Az endothel
eltavolitdsa a kirekesztést és érfeltarast kovetéen mechanikus-kémiai modszerrel (saponinba
martott tupferrel) tértént majd az eret tovafutd varattsorral zartuk. Hat aloperalt allat mellett 6
endothelirtott (E) és 6 endothelirtott és Vardenafillal kezelt patkany (E+V) adta az egyes kisérleti
csoportokat. Az dllatok a Vardenafilt 3 héten at kaptdk (10 mg/kg/nap) ivévizbe keverve. A 3. hét
terlletek nagysagat, a kialakult stenosis mértékét és a neointima/media ardnyt hematoxylin-eozin
festett metszeteken értékeltiik ki, valamint immunhisztokémidval igazoltuk a neointima-markerek
jelenlétét. Eredmények: Az endothel-eltavolitast koveté 3 hét mulva jelentés mértékl neointima-
képzGdést tapasztaltunk a kontroll csoportban. A foszfodiészteraz-5-gatld szignifikdnsan
csOkkentette a stenosis mértékét (atlag+SEM, E+V vs. E: 20,42+7,42% vs. 53,69+12,07%;
p<0,05) és a neointima/media aranyt (E+V vs. E: 0,51+0,18 vs. 1,08%0,21; p<0,05)
Kovetkeztetés: A foszfodiészterdaz-5-gatlds hatékonyan csékkentette a neointimalis hiperplaziat in
vivo patkany carotis stenosis modellen.

Introduction: The longterm results of successful interventional and surgical vessel reconstruction
are compromised by restenosis due to neointima formation. Recent studies suggest that nitric
oxide (NO) may play a role in the reduction of neointima formation. The aim of our study was to
evaluate the effectiveness of the NO-cGMP pathway by administering a selective
phosphodiesterase-5 enzyme inhibitor Vardenafil (V) in a rat model of arterial stenosis. Methods:
Right carotid endarterectomy was made on anesthetized male Sprague-Dawley rats. After cross
clamping the intima was denudated by a mechanical-chemical (cotton-tipped applicator immersed
in saponin) method, than the arteriotomy was closed with a running suture. Three groups were
studied: sham-operated rats (n=6), control endarterectomized rats (E, n=6) and
endarterectomized rats treated orally with phosphodiesterase-5 enzyme inhibitor Vardenafil in a
dose of 10 mg/kg/day (E+V, n=6). After 3 weeks, the vasculature were perfusion-fixed
(formaldehyde solution 4%, 30 ml/min ia.). The vessel compartment areas were measured by
conventional microscopy using haematoxylin-eosin staining. Neointima areas, stenosis grade and
neointima/media area ratio were compared between groups. Immunohistochemical analysis of
carotid arteries was performed to confirm neointima formation. Results: Three weeks after
endarterectomy, marked neointimal hyperplasia was found in the control group.
Phosphodiesterase-5 enzyme inhibition significantly reduced the stenosis grade (mean+SEM, E+V
vs. E: 20,42+7,42% vs. 53,69+12,07%; p<0,05) and neointima/media area ratio (E+V vs. E:
0,51+0,18 vs. 1,08+0,21; p<0,05). Conclusion: Treatment with phosphodiesterase-5 enzyme
inhibitor significantly suppressed neointimal hyperplasia in a rat model of arterial stenosis.
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Non-invasive in vivo tracking of percutaneously intramyocardially injected autologous
porcine mesenchymal stem cells modified for transgene expression of PET reporter gene
using serial PET imaging

Non-invasive in vivo tracking of percutaneously intramyocardially injected autologous porcine
mesenchymal stem cells modified for transgene expression of PET reporter gene using serial PET
imaging

Experimentalis kardioldgia (9)

stem cell, PET, non-invasive tracking, MRI

Angol nyelv(i el6éadas (10 perc + 5 perc vita)

Background. Reporter gene imaging offers the ability to non-invasively, serially track stem cell
fate. However, to-date most studies have been performed in small animals on non- clinical imaging
equipment hindering clinical translation. Methods and Results. Bone marrow-derived mesenchymal
stem cells (MSCs) were stably transfected with a lentiviral vector for transgene expression of the
trifusion protein renilla luciferase, red fluorescent protein and herpes simplex truncated thymidine
kinase (positron emission tomography (PET) reporter gene)) (LV-RL-RFP-tTK). The transfection did
not influence the MSC viability and proliferation capacity. In vitro [18F]-FHBG uptakes assays
revealed 1x105 LV-RL-RFP-tTK-MSCs were detectable with PET. Closed-chest reperfused
myocardial infarction (MI) was created in farm pigs (n=13). Sixteen days post-MI, LV-RL- RFP-tTK-
MSCs were injected intramyocardially using NOGA-guidance in the infarct border zone
(2.6x106+0.4 LV-RL-RFP-tTK-MSCs, n=6). PET imaging were performed after intravenous injection
of 6 mCi [18F]-FHBG combined with transmission scan (with additional resting 99m-Tc-sestamibi
perfusion image in 2 pigs) 30+2 hours and 7 days post- LV-RL-RFP-tTK-MSCs-treatment. Diffuse
distribution of the injected LV-RL-RFP-tTK- MSCs in the anterior and septum wall at 30h and
decreased tracer activity in the injections sites with pericardial and pleura uptake at 7 days was
seen in the treated animals but not controls. Infarct size by MRI in the LV-RL-RFP-tTK-MSCs-
treated animals was smaller than controls (25.3+1.4 vs 30.2+3.5%, P=0.031). Histology
confirmed the presence of the LV-RL- RFP-tTK-MSCs (12.9+3.4% of the injected cells) in the
myocardium 10 days after intramyocardial delivery. Conclusions. Reporter gene imaging enables
the tracking of the persistence of viable LV-RL- RFP-tTK-MSCs in the peri-infarcted porcine
myocardium at 10 days post-delivery using clinical PET scanners.
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P70S6K/S6 jelatviteli Gt szerepe a reaktiv oxigén gyokok altal kézvetitett bal kamrai
hipertrofias novekedési folyamatokban in vivo

Contribution of P70S6K/S6 signaling to reactive oxygen species-mediated left ventricular
hypertrophy in vivo

Experimentalis kardioldgia (9)
myocardial hypertrophy, molecular biology, signaling
ifj. ElGadas (10 perc + 5 perc vita)

Bevezetés: Sejtkultiran végzett vizsgalatok szerint a reaktiv oxigén gyckok (ROS) fontos kozvetitoi
a szivizomsejtek hipertréfids novekedési folyamatainak. In vitro modellben antioxidansokkal
torténd kezelés hatdsara csokkent az angiotenzin II (Ang II) indukalta fokozott génexpresszio, a
fehérjeszintézis és a szivizomsejtek novekedésének mértéke. Azonban az oxigén szabadgyokok
szerepe az in vivo folyamatokban és az altaluk szabalyozott jelatviteli Utvonalak mindmaig kevéssé
ismertek. Kisérleteinkkel a ROS szerepét vizsgaltuk nyomasterheléssel létrehozott bal kamrai
hipertréfiaban. Mddszerek: 8 hetes him Sprague-Dawley patkanyokat (n=110) olddszerrel vagy
Ang II-vel kezeltink (33 pg/kg/h, s.c. ozmotikus minipumpa; 12 éra ill. 6 nap) oxigén gyokfogo -
dimetil-tiourea (DMTU 50 mg/kg/nap, ip.) vagy N-acetil-cisztein (NAC 100 mg/kg/nap, ip.) -
kezelés mellett vagy anélkll. Eredmények: Mindkét kezelés szignifikdnsan cstkkentette a 6 napos
Ang II inflzié hataséra kifejlédé bal kamrai hipertrofidt: a bal kamra tomeg/testtémeg ardnyt
(26% Ang 1II vs. 13% Ang II+DMTU, 17% Ang II+NAC; P<0.05). Annak dacara, hogy a kamrai
hipertréfia mértéke csokkent, a DMTU kezelés nem befolydsolta a szkeletédlis alfa-aktin, kollagén-1
és fibronektin gének fokozott expresszidéjat (P=NS), valamint tovabb névelte a pitvari natriuretikus
peptid (ANP) (9.5-szeres vs. 15.7-szeres; P<0.05) és a B-tipusu natriuretikus peptid (BNP) (3.5-
szeres vs. 4.5-szeres; P<0.05) génexpressziojat (Northern blot). Tovabbi kisérleteink soran a
transzlaciét szabalyozéd mechanizmusokat vizsgaltuk. Western blot analizis szerint a p70S6K és a
riboszomalis S6 molekuldk foszforildcidja csokkent DMTU adasa mellett. NAC kezelés hasonldan
befolyasolta ezeknek a jelatvivbknek az aktivaltsagat. Kovetkeztetések: Eredményeink szerint a
ROS molekuldk a p70S6K/S6 fehérjeszintézisben szerepet jatszoé jelatviteli ut aktivalasan keresztil
jarulnak hozza az Ang II-indukalta hipertréfias folyamatokhoz in vivo.

Background: Evidence suggests that reactive oxygen species (ROS) are crucial mediators of the
hypertrophic growth in response to various stimuli in cardiomyocytes. In vitro studies have shown
that antioxidant treatment could reduce angiotensin II (Ang II)-induced increases in gene
expression, protein synthesis and cell size. However, the downstream effectors of ROS signaling
are largely unknown. Here we characterized the contribution of ROS to the hypertrophic process as
well as the underlying signaling mechanisms in vivo in pressure overload-induced left ventricular
(LV) remodeling. Methods: Male Sprague-Dawley rats (n=110) were infused with vehicle or Ang II
(33 pg/kg/h) by osmotic minipumps for 12 hours or 6 days in the presence or absence of daily ip.
injection of ROS scavengers, dimethylthiourea (DMTU, 50 mg/kg/day) or N-acetyl cysteine (NAC,
100 mg/kg/day). Results: Both treatments attenuated Ang II infusion-induced LV hypertrophy as
LV weight/body weight ratio (26% Ang II vs. 13% vs. Ang II+DMTU, 17 % Ang II+NAC, P<0.05)
was markedly reduced. In contrast to the decrease in LV mass, the upregulation of various
hypertrophy-related genes were not effected (skeletal alpha-actin, collagen-1, fibronectin) or even
increased (A-type natriuretic peptide 9.5-fold vs. 15.7-fold, P<0.05; B-type natriuretic peptide 3.5-
fold vs. 4.5-fold, P<0.05) by DMTU. Next, we analyzed the molecular mechanisms regulating
translation. Western analysis revealed that Ang II-induced phosphorylation of p70S6K and its
downstream target, ribosomal S6 protein, was suppressed by DMTU (S6 Ser235/236 2.3-fold vs.
1.5-fold, P<0.05; S6 Ser240/244 1.7-fold vs. 1.3-fold, P<0.05). Moreover, NAC affected p70S6K
and S6 protein phosphorylation in a similar manner. Conclusions: These data indicate that ROS
contribute to Ang II-induced LV hypertrophy by increasing protein synthesis via the p70S6K/S6
signal transduction pathway.
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Alkalmas-e a Szines Szoveti Doppler vizsgalati modszer a kronikusan iszkémias
szivizomban az életképesség meghatarozasara dobutamin stressz soran? Egy kisérleti
vizsgalat eredményei

Can Color Doppler Myocardial Imaging identify chronically ischemic myocardium during a
dobutamine stress? An experimental study

Szivelégtelenség, echocardiographia (2)
ischemic myocardium, dobutamine stress, echocardiography, Color Doppler Myocardial Imaging
El6adas (10 perc + 5 perc vita)

Kronikus myocardidlis ischemia vizsgalatara kifejlesztett allatmodelllinkben vizsgaltuk, hogy a
Szines Szoéveti Doppler (CDMI) vizsgalati mddszer paraméterei (strain rate és strain) alkalmasak-e
a regionalis szisztolés funkcié dobutamin stress (DS) soran észlelt valtozasanak kimutatasara.
Mddszer: Krénikus myocardialis ischemiat idéztink el6 fokozatos szliklletet okozd polymer
boritasu stent belletésével a bal artéria circumflex coronaridba (LCX) 19 sertésbe. A 4-dik héten
CDMI vizsgalatot végeztink nyugalomban és DS soran. Az érintett inferolateralis falat a
parasternalis révid tengelyben vizsgaltuk. A maximal radial systolic strain rate (SR)-t és strain (S)-
t off-line szamitottuk. Az allatokat 2 csoportba soroltuk: I csoport (n=7) LCX stenosis <75%, II
csoport (n=12) LCX stenosis >75%. Tovabbi 6 egészséges allat normal kontrollként szolgalt. A
érintett szivizom szegmentek életképességét szovettani vizsgdlattal néztiik (n=19). Eredmények:
Mindkét csoportban a 4 hetes nyomonkovetés végén nyugalomban az SR (2.86+1.37 s-1 és
2.61+0.61 s-1, P<0.01) és S (25.4+13.0% és 36.5+10.9%, P<0.001) értékek szignifikansan
alacsonyabbak voltak, mint a kontrollban (SR: 4.92+1.23 s-1; S: 62.6+£15.2%). Fokozatosan
emelked6 DS hatdsara, SR né6tt a normal kontroll allatokban és az I. csoportban, de nem tértént
véltozas a II. csoportban. Ezzel ellentétben S csak a kontroll allatokban nétt. Szoévettani vizsgalat
az érintett LCX szegmentekben életképes szivizmot mutatott minden allatban. Kovetkeztetés: DS
sordn a CDMI vizsgalati mddszerrel mért radialis SR és S alkalmasak a krénikusan ischemias és
normal myocardium elkulonitésére. Mindkét csoprtban az életképes szivizomra a csékkent de
megtartott SR és S volt leginkdbb jellemz4. DS sordn normal, névekvé SR és nem valtozdé S
értékek jellemezték a non-szignifikdns LCX stenosishoz tartozdé szegmentumokat. Ezzel ellentétben
valtozatlan SR és S értékeket észleltiink a szignifikans LCX stenosishoz tartozdé szegmentumokban.
Eredményeink azt mutatjadk, hogy a két paraméter egylttes vizsgalata hasznalhatd lehet az enyhe
és sulyos myocardilis ischemias karosodas elkiilonitésére.

The aim of the present study was to investigate whether Color Doppler Myocardial Imaging (CDMI)
deformation indices (i.e. strain rate and strain) can characterize the changes in regional systolic
function during a dobutamine (DS) challenge in a closed-chest porcine model of chronic ischemia.
Methods: Progressive one-vessel coronary stenosis was induced by implantation of a polymer
coated stent in the circumflex coronary artery (LCX), resulting in chronic myocardial ischemia in 19
pigs. After 4 weeks, a CDMI study was performed at rest and during DS. The at-risk inferolateral
wall was interrogated in a parasternal short axis view. Maximal radial systolic strain rate (SR) and
maximal strain (S) were calculated off-line. Animals were divided in 2 groups: group I (n=7) with
LCX stenosis <75%, and group II (n=12) with LCX stenosis >75%. Additional 6 animals served as
normal controls. Histology was used to correlate segment viability. Results: In both groups, after 4
weeks of follow-up, SR (2.86%+1.37 s-1 and 2.61+0.61 s-1, P<0.01) and S (25.4%13.0% and
36.5£10.9%, P<0.001) values were significantly lower than control values (SR: 4.92+1.23 s-1; S:
62.6+15.2%) at rest. During incremental DS, SR increased in controls and Gr I but not in Gr II.
Conversely, S increased only in the normal animals. Histology showed the LCX area at-risk to be
viable in all animals. Conclusions: The changes in CDMI-derived radial systolic SR and S during DS
challenge can potentially differentiate chronically ischemic from normal myocardium. In both
Groups viable myocardium was best characterized by the presence of reduced (but persisting)
resting SR and S. A normal incremental SR response but no response in S characterized segments
with a non-flow-limiting coronary stenosis (< 75%). In contrast, an absence of change in either SR
or S characterized the segments with a severe flow-limiting coronary stenosis (>75%). According
to our results the combined analysis of these two parameters might distinguish between mild and
severe chronic ischemia.
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A szelektiv foszfodiészteraz-5 gatlas hatasa a neointima képz6désre patkany artéria
stenosis modellen

Effects of the selective phosphodiesterase-5 inhibition on neointima formation in a rat model of
arterial stenosis

Egyéb (12)
endothelial denudation, phosphodiesterase-5 inhibitor, neointima, restenosis
ifj. El6adas (10 perc + 5 perc vita)

Bevezetés: A sikeres intervenciondlis és sebészi verGér-rekonstrukciokat kovetl restenosis a
beavatkozas hosszdtavl hatékonysagat korlatozé fé tényez6. Az artériasériilés hatasara kialakuld
neointima-proliferacié a restenosis fontos részét képezi. Ujabb adatok szerint a nitrogén-monoxid
(NO) szerepet jatszhat az endothelsérilést kdvetd neointima-képz6dés mérséklésében. Célunk az
NO-cGMP jelatviteli Ut hatékonysaganak vizsgalata volt a szelektiv foszfodiészterdaz-5-gatlo
Vardenafil (V) alkalmazasaval in vivo patkany arteria stenosis modellen. Mddszerek: Altatott him
Sprague-Dawley patkanyokon jobboldali carotis endarteriectomiat végeztiink. Az endothel
eltavolitdsa a kirekesztést és érfeltarast kovetéen mechanikus-kémiai modszerrel (saponinba
martott tupferrel) tértént majd az eret tovafutd varattsorral zartuk. Hat aloperalt allat mellett 6
endothelirtott (E) és 6 endothelirtott és Vardenafillal kezelt patkany (E+V) adta az egyes kisérleti
csoportokat. Az dllatok a Vardenafilt 3 héten at kaptdk (10 mg/kg/nap) ivévizbe keverve. A 3. hét
terlletek nagysagat, a kialakult stenosis mértékét és a neointima/media ardnyt hematoxylin-eozin
festett metszeteken értékeltiik ki, valamint immunhisztokémidval igazoltuk a neointima-markerek
jelenlétét. Eredmények: Az endothel-eltavolitast koveté 3 hét mulva jelentés mértékl neointima-
képzGdést tapasztaltunk a kontroll csoportban. A foszfodiészteraz-5-gatld szignifikdnsan
csOkkentette a stenosis mértékét (atlag+SEM, E+V vs. E: 20,42+7,42% vs. 53,69+12,07%;
p<0,05) és a neointima/media aranyt (E+V vs. E: 0,51+0,18 vs. 1,08%0,21; p<0,05)
Kovetkeztetés: A foszfodiészterdaz-5-gatlds hatékonyan csékkentette a neointimalis hiperplaziat in
vivo patkany carotis stenosis modellen.

Introduction: The longterm results of successful interventional and surgical vessel reconstruction
are compromised by restenosis due to neointima formation. Recent studies suggest that nitric
oxide (NO) may play a role in the reduction of neointima formation. The aim of our study was to
evaluate the effectiveness of the NO-cGMP pathway by administering a selective
phosphodiesterase-5 enzyme inhibitor Vardenafil (V) in a rat model of arterial stenosis. Methods:
Right carotid endarterectomy was made on anesthetized male Sprague-Dawley rats. After cross
clamping the intima was denudated by a mechanical-chemical (cotton-tipped applicator immersed
in saponin) method, than the arteriotomy was closed with a running suture. Three groups were
studied: sham-operated rats (n=6), control endarterectomized rats (E, n=6) and
endarterectomized rats treated orally with phosphodiesterase-5 enzyme inhibitor Vardenafil in a
dose of 10 mg/kg/day (E+V, n=6). After 3 weeks, the vasculature were perfusion-fixed
(formaldehyde solution 4%, 30 ml/min ia.). The vessel compartment areas were measured by
conventional microscopy using haematoxylin-eosin staining. Neointima areas, stenosis grade and
neointima/media area ratio were compared between groups. Immunohistochemical analysis of
carotid arteries was performed to confirm neointima formation. Results: Three weeks after
endarterectomy, marked neointimal hyperplasia was found in the control group.
Phosphodiesterase-5 enzyme inhibition significantly reduced the stenosis grade (mean+SEM, E+V
vs. E: 20,42+7,42% vs. 53,69+12,07%; p<0,05) and neointima/media area ratio (E+V vs. E:
0,51+0,18 vs. 1,08+0,21; p<0,05). Conclusion: Treatment with phosphodiesterase-5 enzyme
inhibitor significantly suppressed neointimal hyperplasia in a rat model of arterial stenosis.
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Non-invasive in vivo tracking of percutaneously intramyocardially injected autologous
porcine mesenchymal stem cells modified for transgene expression of PET reporter gene
using serial PET imaging

Non-invasive in vivo tracking of percutaneously intramyocardially injected autologous porcine
mesenchymal stem cells modified for transgene expression of PET reporter gene using serial PET
imaging

Experimentalis kardioldgia (9)

stem cell, PET, non-invasive tracking, MRI

Angol nyelv(i el6éadas (10 perc + 5 perc vita)

Background. Reporter gene imaging offers the ability to non-invasively, serially track stem cell
fate. However, to-date most studies have been performed in small animals on non- clinical imaging
equipment hindering clinical translation. Methods and Results. Bone marrow-derived mesenchymal
stem cells (MSCs) were stably transfected with a lentiviral vector for transgene expression of the
trifusion protein renilla luciferase, red fluorescent protein and herpes simplex truncated thymidine
kinase (positron emission tomography (PET) reporter gene)) (LV-RL-RFP-tTK). The transfection did
not influence the MSC viability and proliferation capacity. In vitro [18F]-FHBG uptakes assays
revealed 1x105 LV-RL-RFP-tTK-MSCs were detectable with PET. Closed-chest reperfused
myocardial infarction (MI) was created in farm pigs (n=13). Sixteen days post-MI, LV-RL- RFP-tTK-
MSCs were injected intramyocardially using NOGA-guidance in the infarct border zone
(2.6x106+0.4 LV-RL-RFP-tTK-MSCs, n=6). PET imaging were performed after intravenous injection
of 6 mCi [18F]-FHBG combined with transmission scan (with additional resting 99m-Tc-sestamibi
perfusion image in 2 pigs) 30+2 hours and 7 days post- LV-RL-RFP-tTK-MSCs-treatment. Diffuse
distribution of the injected LV-RL-RFP-tTK- MSCs in the anterior and septum wall at 30h and
decreased tracer activity in the injections sites with pericardial and pleura uptake at 7 days was
seen in the treated animals but not controls. Infarct size by MRI in the LV-RL-RFP-tTK-MSCs-
treated animals was smaller than controls (25.3+1.4 vs 30.2+3.5%, P=0.031). Histology
confirmed the presence of the LV-RL- RFP-tTK-MSCs (12.9+3.4% of the injected cells) in the
myocardium 10 days after intramyocardial delivery. Conclusions. Reporter gene imaging enables
the tracking of the persistence of viable LV-RL- RFP-tTK-MSCs in the peri-infarcted porcine
myocardium at 10 days post-delivery using clinical PET scanners.
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P70S6K/S6 jelatviteli Gt szerepe a reaktiv oxigén gyokok altal kézvetitett bal kamrai
hipertrofias novekedési folyamatokban in vivo

Contribution of P70S6K/S6 signaling to reactive oxygen species-mediated left ventricular
hypertrophy in vivo

Experimentalis kardioldgia (9)
myocardial hypertrophy, molecular biology, signaling
ifj. ElGadas (10 perc + 5 perc vita)

Bevezetés: Sejtkultiran végzett vizsgalatok szerint a reaktiv oxigén gyckok (ROS) fontos kozvetitoi
a szivizomsejtek hipertréfids novekedési folyamatainak. In vitro modellben antioxidansokkal
torténd kezelés hatdsara csokkent az angiotenzin II (Ang II) indukalta fokozott génexpresszio, a
fehérjeszintézis és a szivizomsejtek novekedésének mértéke. Azonban az oxigén szabadgyokok
szerepe az in vivo folyamatokban és az altaluk szabalyozott jelatviteli Utvonalak mindmaig kevéssé
ismertek. Kisérleteinkkel a ROS szerepét vizsgaltuk nyomasterheléssel létrehozott bal kamrai
hipertréfiaban. Mddszerek: 8 hetes him Sprague-Dawley patkanyokat (n=110) olddszerrel vagy
Ang II-vel kezeltink (33 pg/kg/h, s.c. ozmotikus minipumpa; 12 éra ill. 6 nap) oxigén gyokfogo -
dimetil-tiourea (DMTU 50 mg/kg/nap, ip.) vagy N-acetil-cisztein (NAC 100 mg/kg/nap, ip.) -
kezelés mellett vagy anélkll. Eredmények: Mindkét kezelés szignifikdnsan cstkkentette a 6 napos
Ang II inflzié hataséra kifejlédé bal kamrai hipertrofidt: a bal kamra tomeg/testtémeg ardnyt
(26% Ang 1II vs. 13% Ang II+DMTU, 17% Ang II+NAC; P<0.05). Annak dacara, hogy a kamrai
hipertréfia mértéke csokkent, a DMTU kezelés nem befolydsolta a szkeletédlis alfa-aktin, kollagén-1
és fibronektin gének fokozott expresszidéjat (P=NS), valamint tovabb névelte a pitvari natriuretikus
peptid (ANP) (9.5-szeres vs. 15.7-szeres; P<0.05) és a B-tipusu natriuretikus peptid (BNP) (3.5-
szeres vs. 4.5-szeres; P<0.05) génexpressziojat (Northern blot). Tovabbi kisérleteink soran a
transzlaciét szabalyozéd mechanizmusokat vizsgaltuk. Western blot analizis szerint a p70S6K és a
riboszomalis S6 molekuldk foszforildcidja csokkent DMTU adasa mellett. NAC kezelés hasonldan
befolyasolta ezeknek a jelatvivbknek az aktivaltsagat. Kovetkeztetések: Eredményeink szerint a
ROS molekuldk a p70S6K/S6 fehérjeszintézisben szerepet jatszoé jelatviteli ut aktivalasan keresztil
jarulnak hozza az Ang II-indukalta hipertréfias folyamatokhoz in vivo.

Background: Evidence suggests that reactive oxygen species (ROS) are crucial mediators of the
hypertrophic growth in response to various stimuli in cardiomyocytes. In vitro studies have shown
that antioxidant treatment could reduce angiotensin II (Ang II)-induced increases in gene
expression, protein synthesis and cell size. However, the downstream effectors of ROS signaling
are largely unknown. Here we characterized the contribution of ROS to the hypertrophic process as
well as the underlying signaling mechanisms in vivo in pressure overload-induced left ventricular
(LV) remodeling. Methods: Male Sprague-Dawley rats (n=110) were infused with vehicle or Ang II
(33 pg/kg/h) by osmotic minipumps for 12 hours or 6 days in the presence or absence of daily ip.
injection of ROS scavengers, dimethylthiourea (DMTU, 50 mg/kg/day) or N-acetyl cysteine (NAC,
100 mg/kg/day). Results: Both treatments attenuated Ang II infusion-induced LV hypertrophy as
LV weight/body weight ratio (26% Ang II vs. 13% vs. Ang II+DMTU, 17 % Ang II+NAC, P<0.05)
was markedly reduced. In contrast to the decrease in LV mass, the upregulation of various
hypertrophy-related genes were not effected (skeletal alpha-actin, collagen-1, fibronectin) or even
increased (A-type natriuretic peptide 9.5-fold vs. 15.7-fold, P<0.05; B-type natriuretic peptide 3.5-
fold vs. 4.5-fold, P<0.05) by DMTU. Next, we analyzed the molecular mechanisms regulating
translation. Western analysis revealed that Ang II-induced phosphorylation of p70S6K and its
downstream target, ribosomal S6 protein, was suppressed by DMTU (S6 Ser235/236 2.3-fold vs.
1.5-fold, P<0.05; S6 Ser240/244 1.7-fold vs. 1.3-fold, P<0.05). Moreover, NAC affected p70S6K
and S6 protein phosphorylation in a similar manner. Conclusions: These data indicate that ROS
contribute to Ang II-induced LV hypertrophy by increasing protein synthesis via the p70S6K/S6
signal transduction pathway.
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Alkalmas-e a Szines Szoveti Doppler vizsgalati modszer a kronikusan iszkémias
szivizomban az életképesség meghatarozasara dobutamin stressz soran? Egy kisérleti
vizsgalat eredményei

Can Color Doppler Myocardial Imaging identify chronically ischemic myocardium during a
dobutamine stress? An experimental study

Szivelégtelenség, echocardiographia (2)
ischemic myocardium, dobutamine stress, echocardiography, Color Doppler Myocardial Imaging
El6adas (10 perc + 5 perc vita)

Kronikus myocardidlis ischemia vizsgalatara kifejlesztett allatmodelllinkben vizsgaltuk, hogy a
Szines Szoéveti Doppler (CDMI) vizsgalati mddszer paraméterei (strain rate és strain) alkalmasak-e
a regionalis szisztolés funkcié dobutamin stress (DS) soran észlelt valtozasanak kimutatasara.
Mddszer: Krénikus myocardialis ischemiat idéztink el6 fokozatos szliklletet okozd polymer
boritasu stent belletésével a bal artéria circumflex coronaridba (LCX) 19 sertésbe. A 4-dik héten
CDMI vizsgalatot végeztink nyugalomban és DS soran. Az érintett inferolateralis falat a
parasternalis révid tengelyben vizsgaltuk. A maximal radial systolic strain rate (SR)-t és strain (S)-
t off-line szamitottuk. Az allatokat 2 csoportba soroltuk: I csoport (n=7) LCX stenosis <75%, II
csoport (n=12) LCX stenosis >75%. Tovabbi 6 egészséges allat normal kontrollként szolgalt. A
érintett szivizom szegmentek életképességét szovettani vizsgdlattal néztiik (n=19). Eredmények:
Mindkét csoportban a 4 hetes nyomonkovetés végén nyugalomban az SR (2.86+1.37 s-1 és
2.61+0.61 s-1, P<0.01) és S (25.4+13.0% és 36.5+10.9%, P<0.001) értékek szignifikansan
alacsonyabbak voltak, mint a kontrollban (SR: 4.92+1.23 s-1; S: 62.6+£15.2%). Fokozatosan
emelked6 DS hatdsara, SR né6tt a normal kontroll allatokban és az I. csoportban, de nem tértént
véltozas a II. csoportban. Ezzel ellentétben S csak a kontroll allatokban nétt. Szoévettani vizsgalat
az érintett LCX szegmentekben életképes szivizmot mutatott minden allatban. Kovetkeztetés: DS
sordn a CDMI vizsgalati mddszerrel mért radialis SR és S alkalmasak a krénikusan ischemias és
normal myocardium elkulonitésére. Mindkét csoprtban az életképes szivizomra a csékkent de
megtartott SR és S volt leginkdbb jellemz4. DS sordn normal, névekvé SR és nem valtozdé S
értékek jellemezték a non-szignifikdns LCX stenosishoz tartozdé szegmentumokat. Ezzel ellentétben
valtozatlan SR és S értékeket észleltiink a szignifikans LCX stenosishoz tartozdé szegmentumokban.
Eredményeink azt mutatjadk, hogy a két paraméter egylttes vizsgalata hasznalhatd lehet az enyhe
és sulyos myocardilis ischemias karosodas elkiilonitésére.

The aim of the present study was to investigate whether Color Doppler Myocardial Imaging (CDMI)
deformation indices (i.e. strain rate and strain) can characterize the changes in regional systolic
function during a dobutamine (DS) challenge in a closed-chest porcine model of chronic ischemia.
Methods: Progressive one-vessel coronary stenosis was induced by implantation of a polymer
coated stent in the circumflex coronary artery (LCX), resulting in chronic myocardial ischemia in 19
pigs. After 4 weeks, a CDMI study was performed at rest and during DS. The at-risk inferolateral
wall was interrogated in a parasternal short axis view. Maximal radial systolic strain rate (SR) and
maximal strain (S) were calculated off-line. Animals were divided in 2 groups: group I (n=7) with
LCX stenosis <75%, and group II (n=12) with LCX stenosis >75%. Additional 6 animals served as
normal controls. Histology was used to correlate segment viability. Results: In both groups, after 4
weeks of follow-up, SR (2.86%+1.37 s-1 and 2.61+0.61 s-1, P<0.01) and S (25.4%13.0% and
36.5£10.9%, P<0.001) values were significantly lower than control values (SR: 4.92+1.23 s-1; S:
62.6+15.2%) at rest. During incremental DS, SR increased in controls and Gr I but not in Gr II.
Conversely, S increased only in the normal animals. Histology showed the LCX area at-risk to be
viable in all animals. Conclusions: The changes in CDMI-derived radial systolic SR and S during DS
challenge can potentially differentiate chronically ischemic from normal myocardium. In both
Groups viable myocardium was best characterized by the presence of reduced (but persisting)
resting SR and S. A normal incremental SR response but no response in S characterized segments
with a non-flow-limiting coronary stenosis (< 75%). In contrast, an absence of change in either SR
or S characterized the segments with a severe flow-limiting coronary stenosis (>75%). According
to our results the combined analysis of these two parameters might distinguish between mild and
severe chronic ischemia.
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A szelektiv foszfodiészteraz-5 gatlas hatasa a neointima képz6désre patkany artéria
stenosis modellen

Effects of the selective phosphodiesterase-5 inhibition on neointima formation in a rat model of
arterial stenosis

Egyéb (12)
endothelial denudation, phosphodiesterase-5 inhibitor, neointima, restenosis
ifj. El6adas (10 perc + 5 perc vita)

Bevezetés: A sikeres intervenciondlis és sebészi verGér-rekonstrukciokat kovetl restenosis a
beavatkozas hosszdtavl hatékonysagat korlatozé fé tényez6. Az artériasériilés hatasara kialakuld
neointima-proliferacié a restenosis fontos részét képezi. Ujabb adatok szerint a nitrogén-monoxid
(NO) szerepet jatszhat az endothelsérilést kdvetd neointima-képz6dés mérséklésében. Célunk az
NO-cGMP jelatviteli Ut hatékonysaganak vizsgalata volt a szelektiv foszfodiészterdaz-5-gatlo
Vardenafil (V) alkalmazasaval in vivo patkany arteria stenosis modellen. Mddszerek: Altatott him
Sprague-Dawley patkanyokon jobboldali carotis endarteriectomiat végeztiink. Az endothel
eltavolitdsa a kirekesztést és érfeltarast kovetéen mechanikus-kémiai modszerrel (saponinba
martott tupferrel) tértént majd az eret tovafutd varattsorral zartuk. Hat aloperalt allat mellett 6
endothelirtott (E) és 6 endothelirtott és Vardenafillal kezelt patkany (E+V) adta az egyes kisérleti
csoportokat. Az dllatok a Vardenafilt 3 héten at kaptdk (10 mg/kg/nap) ivévizbe keverve. A 3. hét
terlletek nagysagat, a kialakult stenosis mértékét és a neointima/media ardnyt hematoxylin-eozin
festett metszeteken értékeltiik ki, valamint immunhisztokémidval igazoltuk a neointima-markerek
jelenlétét. Eredmények: Az endothel-eltavolitast koveté 3 hét mulva jelentés mértékl neointima-
képzGdést tapasztaltunk a kontroll csoportban. A foszfodiészteraz-5-gatld szignifikdnsan
csOkkentette a stenosis mértékét (atlag+SEM, E+V vs. E: 20,42+7,42% vs. 53,69+12,07%;
p<0,05) és a neointima/media aranyt (E+V vs. E: 0,51+0,18 vs. 1,08%0,21; p<0,05)
Kovetkeztetés: A foszfodiészterdaz-5-gatlds hatékonyan csékkentette a neointimalis hiperplaziat in
vivo patkany carotis stenosis modellen.

Introduction: The longterm results of successful interventional and surgical vessel reconstruction
are compromised by restenosis due to neointima formation. Recent studies suggest that nitric
oxide (NO) may play a role in the reduction of neointima formation. The aim of our study was to
evaluate the effectiveness of the NO-cGMP pathway by administering a selective
phosphodiesterase-5 enzyme inhibitor Vardenafil (V) in a rat model of arterial stenosis. Methods:
Right carotid endarterectomy was made on anesthetized male Sprague-Dawley rats. After cross
clamping the intima was denudated by a mechanical-chemical (cotton-tipped applicator immersed
in saponin) method, than the arteriotomy was closed with a running suture. Three groups were
studied: sham-operated rats (n=6), control endarterectomized rats (E, n=6) and
endarterectomized rats treated orally with phosphodiesterase-5 enzyme inhibitor Vardenafil in a
dose of 10 mg/kg/day (E+V, n=6). After 3 weeks, the vasculature were perfusion-fixed
(formaldehyde solution 4%, 30 ml/min ia.). The vessel compartment areas were measured by
conventional microscopy using haematoxylin-eosin staining. Neointima areas, stenosis grade and
neointima/media area ratio were compared between groups. Immunohistochemical analysis of
carotid arteries was performed to confirm neointima formation. Results: Three weeks after
endarterectomy, marked neointimal hyperplasia was found in the control group.
Phosphodiesterase-5 enzyme inhibition significantly reduced the stenosis grade (mean+SEM, E+V
vs. E: 20,42+7,42% vs. 53,69+12,07%; p<0,05) and neointima/media area ratio (E+V vs. E:
0,51+0,18 vs. 1,08+0,21; p<0,05). Conclusion: Treatment with phosphodiesterase-5 enzyme
inhibitor significantly suppressed neointimal hyperplasia in a rat model of arterial stenosis.
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Non-invasive in vivo tracking of percutaneously intramyocardially injected autologous
porcine mesenchymal stem cells modified for transgene expression of PET reporter gene
using serial PET imaging

Non-invasive in vivo tracking of percutaneously intramyocardially injected autologous porcine
mesenchymal stem cells modified for transgene expression of PET reporter gene using serial PET
imaging

Experimentalis kardioldgia (9)

stem cell, PET, non-invasive tracking, MRI

Angol nyelv(i el6éadas (10 perc + 5 perc vita)

Background. Reporter gene imaging offers the ability to non-invasively, serially track stem cell
fate. However, to-date most studies have been performed in small animals on non- clinical imaging
equipment hindering clinical translation. Methods and Results. Bone marrow-derived mesenchymal
stem cells (MSCs) were stably transfected with a lentiviral vector for transgene expression of the
trifusion protein renilla luciferase, red fluorescent protein and herpes simplex truncated thymidine
kinase (positron emission tomography (PET) reporter gene)) (LV-RL-RFP-tTK). The transfection did
not influence the MSC viability and proliferation capacity. In vitro [18F]-FHBG uptakes assays
revealed 1x105 LV-RL-RFP-tTK-MSCs were detectable with PET. Closed-chest reperfused
myocardial infarction (MI) was created in farm pigs (n=13). Sixteen days post-MI, LV-RL- RFP-tTK-
MSCs were injected intramyocardially using NOGA-guidance in the infarct border zone
(2.6x106+0.4 LV-RL-RFP-tTK-MSCs, n=6). PET imaging were performed after intravenous injection
of 6 mCi [18F]-FHBG combined with transmission scan (with additional resting 99m-Tc-sestamibi
perfusion image in 2 pigs) 30+2 hours and 7 days post- LV-RL-RFP-tTK-MSCs-treatment. Diffuse
distribution of the injected LV-RL-RFP-tTK- MSCs in the anterior and septum wall at 30h and
decreased tracer activity in the injections sites with pericardial and pleura uptake at 7 days was
seen in the treated animals but not controls. Infarct size by MRI in the LV-RL-RFP-tTK-MSCs-
treated animals was smaller than controls (25.3+1.4 vs 30.2+3.5%, P=0.031). Histology
confirmed the presence of the LV-RL- RFP-tTK-MSCs (12.9+3.4% of the injected cells) in the
myocardium 10 days after intramyocardial delivery. Conclusions. Reporter gene imaging enables
the tracking of the persistence of viable LV-RL- RFP-tTK-MSCs in the peri-infarcted porcine
myocardium at 10 days post-delivery using clinical PET scanners.
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P70S6K/S6 jelatviteli Gt szerepe a reaktiv oxigén gyokok altal kézvetitett bal kamrai
hipertrofias novekedési folyamatokban in vivo

Contribution of P70S6K/S6 signaling to reactive oxygen species-mediated left ventricular
hypertrophy in vivo

Experimentalis kardioldgia (9)
myocardial hypertrophy, molecular biology, signaling
ifj. ElGadas (10 perc + 5 perc vita)

Bevezetés: Sejtkultiran végzett vizsgalatok szerint a reaktiv oxigén gyckok (ROS) fontos kozvetitoi
a szivizomsejtek hipertréfids novekedési folyamatainak. In vitro modellben antioxidansokkal
torténd kezelés hatdsara csokkent az angiotenzin II (Ang II) indukalta fokozott génexpresszio, a
fehérjeszintézis és a szivizomsejtek novekedésének mértéke. Azonban az oxigén szabadgyokok
szerepe az in vivo folyamatokban és az altaluk szabalyozott jelatviteli Utvonalak mindmaig kevéssé
ismertek. Kisérleteinkkel a ROS szerepét vizsgaltuk nyomasterheléssel létrehozott bal kamrai
hipertréfiaban. Mddszerek: 8 hetes him Sprague-Dawley patkanyokat (n=110) olddszerrel vagy
Ang II-vel kezeltink (33 pg/kg/h, s.c. ozmotikus minipumpa; 12 éra ill. 6 nap) oxigén gyokfogo -
dimetil-tiourea (DMTU 50 mg/kg/nap, ip.) vagy N-acetil-cisztein (NAC 100 mg/kg/nap, ip.) -
kezelés mellett vagy anélkll. Eredmények: Mindkét kezelés szignifikdnsan cstkkentette a 6 napos
Ang II inflzié hataséra kifejlédé bal kamrai hipertrofidt: a bal kamra tomeg/testtémeg ardnyt
(26% Ang 1II vs. 13% Ang II+DMTU, 17% Ang II+NAC; P<0.05). Annak dacara, hogy a kamrai
hipertréfia mértéke csokkent, a DMTU kezelés nem befolydsolta a szkeletédlis alfa-aktin, kollagén-1
és fibronektin gének fokozott expresszidéjat (P=NS), valamint tovabb névelte a pitvari natriuretikus
peptid (ANP) (9.5-szeres vs. 15.7-szeres; P<0.05) és a B-tipusu natriuretikus peptid (BNP) (3.5-
szeres vs. 4.5-szeres; P<0.05) génexpressziojat (Northern blot). Tovabbi kisérleteink soran a
transzlaciét szabalyozéd mechanizmusokat vizsgaltuk. Western blot analizis szerint a p70S6K és a
riboszomalis S6 molekuldk foszforildcidja csokkent DMTU adasa mellett. NAC kezelés hasonldan
befolyasolta ezeknek a jelatvivbknek az aktivaltsagat. Kovetkeztetések: Eredményeink szerint a
ROS molekuldk a p70S6K/S6 fehérjeszintézisben szerepet jatszoé jelatviteli ut aktivalasan keresztil
jarulnak hozza az Ang II-indukalta hipertréfias folyamatokhoz in vivo.

Background: Evidence suggests that reactive oxygen species (ROS) are crucial mediators of the
hypertrophic growth in response to various stimuli in cardiomyocytes. In vitro studies have shown
that antioxidant treatment could reduce angiotensin II (Ang II)-induced increases in gene
expression, protein synthesis and cell size. However, the downstream effectors of ROS signaling
are largely unknown. Here we characterized the contribution of ROS to the hypertrophic process as
well as the underlying signaling mechanisms in vivo in pressure overload-induced left ventricular
(LV) remodeling. Methods: Male Sprague-Dawley rats (n=110) were infused with vehicle or Ang II
(33 pg/kg/h) by osmotic minipumps for 12 hours or 6 days in the presence or absence of daily ip.
injection of ROS scavengers, dimethylthiourea (DMTU, 50 mg/kg/day) or N-acetyl cysteine (NAC,
100 mg/kg/day). Results: Both treatments attenuated Ang II infusion-induced LV hypertrophy as
LV weight/body weight ratio (26% Ang II vs. 13% vs. Ang II+DMTU, 17 % Ang II+NAC, P<0.05)
was markedly reduced. In contrast to the decrease in LV mass, the upregulation of various
hypertrophy-related genes were not effected (skeletal alpha-actin, collagen-1, fibronectin) or even
increased (A-type natriuretic peptide 9.5-fold vs. 15.7-fold, P<0.05; B-type natriuretic peptide 3.5-
fold vs. 4.5-fold, P<0.05) by DMTU. Next, we analyzed the molecular mechanisms regulating
translation. Western analysis revealed that Ang II-induced phosphorylation of p70S6K and its
downstream target, ribosomal S6 protein, was suppressed by DMTU (S6 Ser235/236 2.3-fold vs.
1.5-fold, P<0.05; S6 Ser240/244 1.7-fold vs. 1.3-fold, P<0.05). Moreover, NAC affected p70S6K
and S6 protein phosphorylation in a similar manner. Conclusions: These data indicate that ROS
contribute to Ang II-induced LV hypertrophy by increasing protein synthesis via the p70S6K/S6
signal transduction pathway.
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Alkalmas-e a Szines Szoveti Doppler vizsgalati modszer a kronikusan iszkémias
szivizomban az életképesség meghatarozasara dobutamin stressz soran? Egy kisérleti
vizsgalat eredményei

Can Color Doppler Myocardial Imaging identify chronically ischemic myocardium during a
dobutamine stress? An experimental study

Szivelégtelenség, echocardiographia (2)
ischemic myocardium, dobutamine stress, echocardiography, Color Doppler Myocardial Imaging
El6adas (10 perc + 5 perc vita)

Kronikus myocardidlis ischemia vizsgalatara kifejlesztett allatmodelllinkben vizsgaltuk, hogy a
Szines Szoéveti Doppler (CDMI) vizsgalati mddszer paraméterei (strain rate és strain) alkalmasak-e
a regionalis szisztolés funkcié dobutamin stress (DS) soran észlelt valtozasanak kimutatasara.
Mddszer: Krénikus myocardialis ischemiat idéztink el6 fokozatos szliklletet okozd polymer
boritasu stent belletésével a bal artéria circumflex coronaridba (LCX) 19 sertésbe. A 4-dik héten
CDMI vizsgalatot végeztink nyugalomban és DS soran. Az érintett inferolateralis falat a
parasternalis révid tengelyben vizsgaltuk. A maximal radial systolic strain rate (SR)-t és strain (S)-
t off-line szamitottuk. Az allatokat 2 csoportba soroltuk: I csoport (n=7) LCX stenosis <75%, II
csoport (n=12) LCX stenosis >75%. Tovabbi 6 egészséges allat normal kontrollként szolgalt. A
érintett szivizom szegmentek életképességét szovettani vizsgdlattal néztiik (n=19). Eredmények:
Mindkét csoportban a 4 hetes nyomonkovetés végén nyugalomban az SR (2.86+1.37 s-1 és
2.61+0.61 s-1, P<0.01) és S (25.4+13.0% és 36.5+10.9%, P<0.001) értékek szignifikansan
alacsonyabbak voltak, mint a kontrollban (SR: 4.92+1.23 s-1; S: 62.6+£15.2%). Fokozatosan
emelked6 DS hatdsara, SR né6tt a normal kontroll allatokban és az I. csoportban, de nem tértént
véltozas a II. csoportban. Ezzel ellentétben S csak a kontroll allatokban nétt. Szoévettani vizsgalat
az érintett LCX szegmentekben életképes szivizmot mutatott minden allatban. Kovetkeztetés: DS
sordn a CDMI vizsgalati mddszerrel mért radialis SR és S alkalmasak a krénikusan ischemias és
normal myocardium elkulonitésére. Mindkét csoprtban az életképes szivizomra a csékkent de
megtartott SR és S volt leginkdbb jellemz4. DS sordn normal, névekvé SR és nem valtozdé S
értékek jellemezték a non-szignifikdns LCX stenosishoz tartozdé szegmentumokat. Ezzel ellentétben
valtozatlan SR és S értékeket észleltiink a szignifikans LCX stenosishoz tartozdé szegmentumokban.
Eredményeink azt mutatjadk, hogy a két paraméter egylttes vizsgalata hasznalhatd lehet az enyhe
és sulyos myocardilis ischemias karosodas elkiilonitésére.

The aim of the present study was to investigate whether Color Doppler Myocardial Imaging (CDMI)
deformation indices (i.e. strain rate and strain) can characterize the changes in regional systolic
function during a dobutamine (DS) challenge in a closed-chest porcine model of chronic ischemia.
Methods: Progressive one-vessel coronary stenosis was induced by implantation of a polymer
coated stent in the circumflex coronary artery (LCX), resulting in chronic myocardial ischemia in 19
pigs. After 4 weeks, a CDMI study was performed at rest and during DS. The at-risk inferolateral
wall was interrogated in a parasternal short axis view. Maximal radial systolic strain rate (SR) and
maximal strain (S) were calculated off-line. Animals were divided in 2 groups: group I (n=7) with
LCX stenosis <75%, and group II (n=12) with LCX stenosis >75%. Additional 6 animals served as
normal controls. Histology was used to correlate segment viability. Results: In both groups, after 4
weeks of follow-up, SR (2.86%+1.37 s-1 and 2.61+0.61 s-1, P<0.01) and S (25.4%13.0% and
36.5£10.9%, P<0.001) values were significantly lower than control values (SR: 4.92+1.23 s-1; S:
62.6+15.2%) at rest. During incremental DS, SR increased in controls and Gr I but not in Gr II.
Conversely, S increased only in the normal animals. Histology showed the LCX area at-risk to be
viable in all animals. Conclusions: The changes in CDMI-derived radial systolic SR and S during DS
challenge can potentially differentiate chronically ischemic from normal myocardium. In both
Groups viable myocardium was best characterized by the presence of reduced (but persisting)
resting SR and S. A normal incremental SR response but no response in S characterized segments
with a non-flow-limiting coronary stenosis (< 75%). In contrast, an absence of change in either SR
or S characterized the segments with a severe flow-limiting coronary stenosis (>75%). According
to our results the combined analysis of these two parameters might distinguish between mild and
severe chronic ischemia.
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A szelektiv foszfodiészteraz-5 gatlas hatasa a neointima képz6désre patkany artéria
stenosis modellen

Effects of the selective phosphodiesterase-5 inhibition on neointima formation in a rat model of
arterial stenosis

Egyéb (12)
endothelial denudation, phosphodiesterase-5 inhibitor, neointima, restenosis
ifj. El6adas (10 perc + 5 perc vita)

Bevezetés: A sikeres intervenciondlis és sebészi verGér-rekonstrukciokat kovetl restenosis a
beavatkozas hosszdtavl hatékonysagat korlatozé fé tényez6. Az artériasériilés hatasara kialakuld
neointima-proliferacié a restenosis fontos részét képezi. Ujabb adatok szerint a nitrogén-monoxid
(NO) szerepet jatszhat az endothelsérilést kdvetd neointima-képz6dés mérséklésében. Célunk az
NO-cGMP jelatviteli Ut hatékonysaganak vizsgalata volt a szelektiv foszfodiészterdaz-5-gatlo
Vardenafil (V) alkalmazasaval in vivo patkany arteria stenosis modellen. Mddszerek: Altatott him
Sprague-Dawley patkanyokon jobboldali carotis endarteriectomiat végeztiink. Az endothel
eltavolitdsa a kirekesztést és érfeltarast kovetéen mechanikus-kémiai modszerrel (saponinba
martott tupferrel) tértént majd az eret tovafutd varattsorral zartuk. Hat aloperalt allat mellett 6
endothelirtott (E) és 6 endothelirtott és Vardenafillal kezelt patkany (E+V) adta az egyes kisérleti
csoportokat. Az dllatok a Vardenafilt 3 héten at kaptdk (10 mg/kg/nap) ivévizbe keverve. A 3. hét
terlletek nagysagat, a kialakult stenosis mértékét és a neointima/media ardnyt hematoxylin-eozin
festett metszeteken értékeltiik ki, valamint immunhisztokémidval igazoltuk a neointima-markerek
jelenlétét. Eredmények: Az endothel-eltavolitast koveté 3 hét mulva jelentés mértékl neointima-
képzGdést tapasztaltunk a kontroll csoportban. A foszfodiészteraz-5-gatld szignifikdnsan
csOkkentette a stenosis mértékét (atlag+SEM, E+V vs. E: 20,42+7,42% vs. 53,69+12,07%;
p<0,05) és a neointima/media aranyt (E+V vs. E: 0,51+0,18 vs. 1,08%0,21; p<0,05)
Kovetkeztetés: A foszfodiészterdaz-5-gatlds hatékonyan csékkentette a neointimalis hiperplaziat in
vivo patkany carotis stenosis modellen.

Introduction: The longterm results of successful interventional and surgical vessel reconstruction
are compromised by restenosis due to neointima formation. Recent studies suggest that nitric
oxide (NO) may play a role in the reduction of neointima formation. The aim of our study was to
evaluate the effectiveness of the NO-cGMP pathway by administering a selective
phosphodiesterase-5 enzyme inhibitor Vardenafil (V) in a rat model of arterial stenosis. Methods:
Right carotid endarterectomy was made on anesthetized male Sprague-Dawley rats. After cross
clamping the intima was denudated by a mechanical-chemical (cotton-tipped applicator immersed
in saponin) method, than the arteriotomy was closed with a running suture. Three groups were
studied: sham-operated rats (n=6), control endarterectomized rats (E, n=6) and
endarterectomized rats treated orally with phosphodiesterase-5 enzyme inhibitor Vardenafil in a
dose of 10 mg/kg/day (E+V, n=6). After 3 weeks, the vasculature were perfusion-fixed
(formaldehyde solution 4%, 30 ml/min ia.). The vessel compartment areas were measured by
conventional microscopy using haematoxylin-eosin staining. Neointima areas, stenosis grade and
neointima/media area ratio were compared between groups. Immunohistochemical analysis of
carotid arteries was performed to confirm neointima formation. Results: Three weeks after
endarterectomy, marked neointimal hyperplasia was found in the control group.
Phosphodiesterase-5 enzyme inhibition significantly reduced the stenosis grade (mean+SEM, E+V
vs. E: 20,42+7,42% vs. 53,69+12,07%; p<0,05) and neointima/media area ratio (E+V vs. E:
0,51+0,18 vs. 1,08+0,21; p<0,05). Conclusion: Treatment with phosphodiesterase-5 enzyme
inhibitor significantly suppressed neointimal hyperplasia in a rat model of arterial stenosis.
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Non-invasive in vivo tracking of percutaneously intramyocardially injected autologous
porcine mesenchymal stem cells modified for transgene expression of PET reporter gene
using serial PET imaging

Non-invasive in vivo tracking of percutaneously intramyocardially injected autologous porcine
mesenchymal stem cells modified for transgene expression of PET reporter gene using serial PET
imaging

Experimentalis kardioldgia (9)

stem cell, PET, non-invasive tracking, MRI

Angol nyelv(i el6éadas (10 perc + 5 perc vita)

Background. Reporter gene imaging offers the ability to non-invasively, serially track stem cell
fate. However, to-date most studies have been performed in small animals on non- clinical imaging
equipment hindering clinical translation. Methods and Results. Bone marrow-derived mesenchymal
stem cells (MSCs) were stably transfected with a lentiviral vector for transgene expression of the
trifusion protein renilla luciferase, red fluorescent protein and herpes simplex truncated thymidine
kinase (positron emission tomography (PET) reporter gene)) (LV-RL-RFP-tTK). The transfection did
not influence the MSC viability and proliferation capacity. In vitro [18F]-FHBG uptakes assays
revealed 1x105 LV-RL-RFP-tTK-MSCs were detectable with PET. Closed-chest reperfused
myocardial infarction (MI) was created in farm pigs (n=13). Sixteen days post-MI, LV-RL- RFP-tTK-
MSCs were injected intramyocardially using NOGA-guidance in the infarct border zone
(2.6x106+0.4 LV-RL-RFP-tTK-MSCs, n=6). PET imaging were performed after intravenous injection
of 6 mCi [18F]-FHBG combined with transmission scan (with additional resting 99m-Tc-sestamibi
perfusion image in 2 pigs) 30+2 hours and 7 days post- LV-RL-RFP-tTK-MSCs-treatment. Diffuse
distribution of the injected LV-RL-RFP-tTK- MSCs in the anterior and septum wall at 30h and
decreased tracer activity in the injections sites with pericardial and pleura uptake at 7 days was
seen in the treated animals but not controls. Infarct size by MRI in the LV-RL-RFP-tTK-MSCs-
treated animals was smaller than controls (25.3+1.4 vs 30.2+3.5%, P=0.031). Histology
confirmed the presence of the LV-RL- RFP-tTK-MSCs (12.9+3.4% of the injected cells) in the
myocardium 10 days after intramyocardial delivery. Conclusions. Reporter gene imaging enables
the tracking of the persistence of viable LV-RL- RFP-tTK-MSCs in the peri-infarcted porcine
myocardium at 10 days post-delivery using clinical PET scanners.
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P70S6K/S6 jelatviteli Gt szerepe a reaktiv oxigén gyokok altal kézvetitett bal kamrai
hipertrofias novekedési folyamatokban in vivo

Contribution of P70S6K/S6 signaling to reactive oxygen species-mediated left ventricular
hypertrophy in vivo

Experimentalis kardioldgia (9)
myocardial hypertrophy, molecular biology, signaling
ifj. ElGadas (10 perc + 5 perc vita)

Bevezetés: Sejtkultiran végzett vizsgalatok szerint a reaktiv oxigén gyckok (ROS) fontos kozvetitoi
a szivizomsejtek hipertréfids novekedési folyamatainak. In vitro modellben antioxidansokkal
torténd kezelés hatdsara csokkent az angiotenzin II (Ang II) indukalta fokozott génexpresszio, a
fehérjeszintézis és a szivizomsejtek novekedésének mértéke. Azonban az oxigén szabadgyokok
szerepe az in vivo folyamatokban és az altaluk szabalyozott jelatviteli Utvonalak mindmaig kevéssé
ismertek. Kisérleteinkkel a ROS szerepét vizsgaltuk nyomasterheléssel létrehozott bal kamrai
hipertréfiaban. Mddszerek: 8 hetes him Sprague-Dawley patkanyokat (n=110) olddszerrel vagy
Ang II-vel kezeltink (33 pg/kg/h, s.c. ozmotikus minipumpa; 12 éra ill. 6 nap) oxigén gyokfogo -
dimetil-tiourea (DMTU 50 mg/kg/nap, ip.) vagy N-acetil-cisztein (NAC 100 mg/kg/nap, ip.) -
kezelés mellett vagy anélkll. Eredmények: Mindkét kezelés szignifikdnsan cstkkentette a 6 napos
Ang II inflzié hataséra kifejlédé bal kamrai hipertrofidt: a bal kamra tomeg/testtémeg ardnyt
(26% Ang 1II vs. 13% Ang II+DMTU, 17% Ang II+NAC; P<0.05). Annak dacara, hogy a kamrai
hipertréfia mértéke csokkent, a DMTU kezelés nem befolydsolta a szkeletédlis alfa-aktin, kollagén-1
és fibronektin gének fokozott expresszidéjat (P=NS), valamint tovabb névelte a pitvari natriuretikus
peptid (ANP) (9.5-szeres vs. 15.7-szeres; P<0.05) és a B-tipusu natriuretikus peptid (BNP) (3.5-
szeres vs. 4.5-szeres; P<0.05) génexpressziojat (Northern blot). Tovabbi kisérleteink soran a
transzlaciét szabalyozéd mechanizmusokat vizsgaltuk. Western blot analizis szerint a p70S6K és a
riboszomalis S6 molekuldk foszforildcidja csokkent DMTU adasa mellett. NAC kezelés hasonldan
befolyasolta ezeknek a jelatvivbknek az aktivaltsagat. Kovetkeztetések: Eredményeink szerint a
ROS molekuldk a p70S6K/S6 fehérjeszintézisben szerepet jatszoé jelatviteli ut aktivalasan keresztil
jarulnak hozza az Ang II-indukalta hipertréfias folyamatokhoz in vivo.

Background: Evidence suggests that reactive oxygen species (ROS) are crucial mediators of the
hypertrophic growth in response to various stimuli in cardiomyocytes. In vitro studies have shown
that antioxidant treatment could reduce angiotensin II (Ang II)-induced increases in gene
expression, protein synthesis and cell size. However, the downstream effectors of ROS signaling
are largely unknown. Here we characterized the contribution of ROS to the hypertrophic process as
well as the underlying signaling mechanisms in vivo in pressure overload-induced left ventricular
(LV) remodeling. Methods: Male Sprague-Dawley rats (n=110) were infused with vehicle or Ang II
(33 pg/kg/h) by osmotic minipumps for 12 hours or 6 days in the presence or absence of daily ip.
injection of ROS scavengers, dimethylthiourea (DMTU, 50 mg/kg/day) or N-acetyl cysteine (NAC,
100 mg/kg/day). Results: Both treatments attenuated Ang II infusion-induced LV hypertrophy as
LV weight/body weight ratio (26% Ang II vs. 13% vs. Ang II+DMTU, 17 % Ang II+NAC, P<0.05)
was markedly reduced. In contrast to the decrease in LV mass, the upregulation of various
hypertrophy-related genes were not effected (skeletal alpha-actin, collagen-1, fibronectin) or even
increased (A-type natriuretic peptide 9.5-fold vs. 15.7-fold, P<0.05; B-type natriuretic peptide 3.5-
fold vs. 4.5-fold, P<0.05) by DMTU. Next, we analyzed the molecular mechanisms regulating
translation. Western analysis revealed that Ang II-induced phosphorylation of p70S6K and its
downstream target, ribosomal S6 protein, was suppressed by DMTU (S6 Ser235/236 2.3-fold vs.
1.5-fold, P<0.05; S6 Ser240/244 1.7-fold vs. 1.3-fold, P<0.05). Moreover, NAC affected p70S6K
and S6 protein phosphorylation in a similar manner. Conclusions: These data indicate that ROS
contribute to Ang II-induced LV hypertrophy by increasing protein synthesis via the p70S6K/S6
signal transduction pathway.
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Alkalmas-e a Szines Szoveti Doppler vizsgalati modszer a kronikusan iszkémias
szivizomban az életképesség meghatarozasara dobutamin stressz soran? Egy kisérleti
vizsgalat eredményei

Can Color Doppler Myocardial Imaging identify chronically ischemic myocardium during a
dobutamine stress? An experimental study

Szivelégtelenség, echocardiographia (2)
ischemic myocardium, dobutamine stress, echocardiography, Color Doppler Myocardial Imaging
El6adas (10 perc + 5 perc vita)

Kronikus myocardidlis ischemia vizsgalatara kifejlesztett allatmodelllinkben vizsgaltuk, hogy a
Szines Szoéveti Doppler (CDMI) vizsgalati mddszer paraméterei (strain rate és strain) alkalmasak-e
a regionalis szisztolés funkcié dobutamin stress (DS) soran észlelt valtozasanak kimutatasara.
Mddszer: Krénikus myocardialis ischemiat idéztink el6 fokozatos szliklletet okozd polymer
boritasu stent belletésével a bal artéria circumflex coronaridba (LCX) 19 sertésbe. A 4-dik héten
CDMI vizsgalatot végeztink nyugalomban és DS soran. Az érintett inferolateralis falat a
parasternalis révid tengelyben vizsgaltuk. A maximal radial systolic strain rate (SR)-t és strain (S)-
t off-line szamitottuk. Az allatokat 2 csoportba soroltuk: I csoport (n=7) LCX stenosis <75%, II
csoport (n=12) LCX stenosis >75%. Tovabbi 6 egészséges allat normal kontrollként szolgalt. A
érintett szivizom szegmentek életképességét szovettani vizsgdlattal néztiik (n=19). Eredmények:
Mindkét csoportban a 4 hetes nyomonkovetés végén nyugalomban az SR (2.86+1.37 s-1 és
2.61+0.61 s-1, P<0.01) és S (25.4+13.0% és 36.5+10.9%, P<0.001) értékek szignifikansan
alacsonyabbak voltak, mint a kontrollban (SR: 4.92+1.23 s-1; S: 62.6+£15.2%). Fokozatosan
emelked6 DS hatdsara, SR né6tt a normal kontroll allatokban és az I. csoportban, de nem tértént
véltozas a II. csoportban. Ezzel ellentétben S csak a kontroll allatokban nétt. Szoévettani vizsgalat
az érintett LCX szegmentekben életképes szivizmot mutatott minden allatban. Kovetkeztetés: DS
sordn a CDMI vizsgalati mddszerrel mért radialis SR és S alkalmasak a krénikusan ischemias és
normal myocardium elkulonitésére. Mindkét csoprtban az életképes szivizomra a csékkent de
megtartott SR és S volt leginkdbb jellemz4. DS sordn normal, névekvé SR és nem valtozdé S
értékek jellemezték a non-szignifikdns LCX stenosishoz tartozdé szegmentumokat. Ezzel ellentétben
valtozatlan SR és S értékeket észleltiink a szignifikans LCX stenosishoz tartozdé szegmentumokban.
Eredményeink azt mutatjadk, hogy a két paraméter egylttes vizsgalata hasznalhatd lehet az enyhe
és sulyos myocardilis ischemias karosodas elkiilonitésére.

The aim of the present study was to investigate whether Color Doppler Myocardial Imaging (CDMI)
deformation indices (i.e. strain rate and strain) can characterize the changes in regional systolic
function during a dobutamine (DS) challenge in a closed-chest porcine model of chronic ischemia.
Methods: Progressive one-vessel coronary stenosis was induced by implantation of a polymer
coated stent in the circumflex coronary artery (LCX), resulting in chronic myocardial ischemia in 19
pigs. After 4 weeks, a CDMI study was performed at rest and during DS. The at-risk inferolateral
wall was interrogated in a parasternal short axis view. Maximal radial systolic strain rate (SR) and
maximal strain (S) were calculated off-line. Animals were divided in 2 groups: group I (n=7) with
LCX stenosis <75%, and group II (n=12) with LCX stenosis >75%. Additional 6 animals served as
normal controls. Histology was used to correlate segment viability. Results: In both groups, after 4
weeks of follow-up, SR (2.86%+1.37 s-1 and 2.61+0.61 s-1, P<0.01) and S (25.4%13.0% and
36.5£10.9%, P<0.001) values were significantly lower than control values (SR: 4.92+1.23 s-1; S:
62.6+15.2%) at rest. During incremental DS, SR increased in controls and Gr I but not in Gr II.
Conversely, S increased only in the normal animals. Histology showed the LCX area at-risk to be
viable in all animals. Conclusions: The changes in CDMI-derived radial systolic SR and S during DS
challenge can potentially differentiate chronically ischemic from normal myocardium. In both
Groups viable myocardium was best characterized by the presence of reduced (but persisting)
resting SR and S. A normal incremental SR response but no response in S characterized segments
with a non-flow-limiting coronary stenosis (< 75%). In contrast, an absence of change in either SR
or S characterized the segments with a severe flow-limiting coronary stenosis (>75%). According
to our results the combined analysis of these two parameters might distinguish between mild and
severe chronic ischemia.
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A szelektiv foszfodiészteraz-5 gatlas hatasa a neointima képz6désre patkany artéria
stenosis modellen

Effects of the selective phosphodiesterase-5 inhibition on neointima formation in a rat model of
arterial stenosis

Egyéb (12)
endothelial denudation, phosphodiesterase-5 inhibitor, neointima, restenosis
ifj. El6adas (10 perc + 5 perc vita)

Bevezetés: A sikeres intervenciondlis és sebészi verGér-rekonstrukciokat kovetl restenosis a
beavatkozas hosszdtavl hatékonysagat korlatozé fé tényez6. Az artériasériilés hatasara kialakuld
neointima-proliferacié a restenosis fontos részét képezi. Ujabb adatok szerint a nitrogén-monoxid
(NO) szerepet jatszhat az endothelsérilést kdvetd neointima-képz6dés mérséklésében. Célunk az
NO-cGMP jelatviteli Ut hatékonysaganak vizsgalata volt a szelektiv foszfodiészterdaz-5-gatlo
Vardenafil (V) alkalmazasaval in vivo patkany arteria stenosis modellen. Mddszerek: Altatott him
Sprague-Dawley patkanyokon jobboldali carotis endarteriectomiat végeztiink. Az endothel
eltavolitdsa a kirekesztést és érfeltarast kovetéen mechanikus-kémiai modszerrel (saponinba
martott tupferrel) tértént majd az eret tovafutd varattsorral zartuk. Hat aloperalt allat mellett 6
endothelirtott (E) és 6 endothelirtott és Vardenafillal kezelt patkany (E+V) adta az egyes kisérleti
csoportokat. Az dllatok a Vardenafilt 3 héten at kaptdk (10 mg/kg/nap) ivévizbe keverve. A 3. hét
terlletek nagysagat, a kialakult stenosis mértékét és a neointima/media ardnyt hematoxylin-eozin
festett metszeteken értékeltiik ki, valamint immunhisztokémidval igazoltuk a neointima-markerek
jelenlétét. Eredmények: Az endothel-eltavolitast koveté 3 hét mulva jelentés mértékl neointima-
képzGdést tapasztaltunk a kontroll csoportban. A foszfodiészteraz-5-gatld szignifikdnsan
csOkkentette a stenosis mértékét (atlag+SEM, E+V vs. E: 20,42+7,42% vs. 53,69+12,07%;
p<0,05) és a neointima/media aranyt (E+V vs. E: 0,51+0,18 vs. 1,08%0,21; p<0,05)
Kovetkeztetés: A foszfodiészterdaz-5-gatlds hatékonyan csékkentette a neointimalis hiperplaziat in
vivo patkany carotis stenosis modellen.

Introduction: The longterm results of successful interventional and surgical vessel reconstruction
are compromised by restenosis due to neointima formation. Recent studies suggest that nitric
oxide (NO) may play a role in the reduction of neointima formation. The aim of our study was to
evaluate the effectiveness of the NO-cGMP pathway by administering a selective
phosphodiesterase-5 enzyme inhibitor Vardenafil (V) in a rat model of arterial stenosis. Methods:
Right carotid endarterectomy was made on anesthetized male Sprague-Dawley rats. After cross
clamping the intima was denudated by a mechanical-chemical (cotton-tipped applicator immersed
in saponin) method, than the arteriotomy was closed with a running suture. Three groups were
studied: sham-operated rats (n=6), control endarterectomized rats (E, n=6) and
endarterectomized rats treated orally with phosphodiesterase-5 enzyme inhibitor Vardenafil in a
dose of 10 mg/kg/day (E+V, n=6). After 3 weeks, the vasculature were perfusion-fixed
(formaldehyde solution 4%, 30 ml/min ia.). The vessel compartment areas were measured by
conventional microscopy using haematoxylin-eosin staining. Neointima areas, stenosis grade and
neointima/media area ratio were compared between groups. Immunohistochemical analysis of
carotid arteries was performed to confirm neointima formation. Results: Three weeks after
endarterectomy, marked neointimal hyperplasia was found in the control group.
Phosphodiesterase-5 enzyme inhibition significantly reduced the stenosis grade (mean+SEM, E+V
vs. E: 20,42+7,42% vs. 53,69+12,07%; p<0,05) and neointima/media area ratio (E+V vs. E:
0,51+0,18 vs. 1,08+0,21; p<0,05). Conclusion: Treatment with phosphodiesterase-5 enzyme
inhibitor significantly suppressed neointimal hyperplasia in a rat model of arterial stenosis.
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Non-invasive in vivo tracking of percutaneously intramyocardially injected autologous
porcine mesenchymal stem cells modified for transgene expression of PET reporter gene
using serial PET imaging

Non-invasive in vivo tracking of percutaneously intramyocardially injected autologous porcine
mesenchymal stem cells modified for transgene expression of PET reporter gene using serial PET
imaging

Experimentalis kardioldgia (9)

stem cell, PET, non-invasive tracking, MRI

Angol nyelv(i el6éadas (10 perc + 5 perc vita)

Background. Reporter gene imaging offers the ability to non-invasively, serially track stem cell
fate. However, to-date most studies have been performed in small animals on non- clinical imaging
equipment hindering clinical translation. Methods and Results. Bone marrow-derived mesenchymal
stem cells (MSCs) were stably transfected with a lentiviral vector for transgene expression of the
trifusion protein renilla luciferase, red fluorescent protein and herpes simplex truncated thymidine
kinase (positron emission tomography (PET) reporter gene)) (LV-RL-RFP-tTK). The transfection did
not influence the MSC viability and proliferation capacity. In vitro [18F]-FHBG uptakes assays
revealed 1x105 LV-RL-RFP-tTK-MSCs were detectable with PET. Closed-chest reperfused
myocardial infarction (MI) was created in farm pigs (n=13). Sixteen days post-MI, LV-RL- RFP-tTK-
MSCs were injected intramyocardially using NOGA-guidance in the infarct border zone
(2.6x106+0.4 LV-RL-RFP-tTK-MSCs, n=6). PET imaging were performed after intravenous injection
of 6 mCi [18F]-FHBG combined with transmission scan (with additional resting 99m-Tc-sestamibi
perfusion image in 2 pigs) 30+2 hours and 7 days post- LV-RL-RFP-tTK-MSCs-treatment. Diffuse
distribution of the injected LV-RL-RFP-tTK- MSCs in the anterior and septum wall at 30h and
decreased tracer activity in the injections sites with pericardial and pleura uptake at 7 days was
seen in the treated animals but not controls. Infarct size by MRI in the LV-RL-RFP-tTK-MSCs-
treated animals was smaller than controls (25.3+1.4 vs 30.2+3.5%, P=0.031). Histology
confirmed the presence of the LV-RL- RFP-tTK-MSCs (12.9+3.4% of the injected cells) in the
myocardium 10 days after intramyocardial delivery. Conclusions. Reporter gene imaging enables
the tracking of the persistence of viable LV-RL- RFP-tTK-MSCs in the peri-infarcted porcine
myocardium at 10 days post-delivery using clinical PET scanners.
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P70S6K/S6 jelatviteli Gt szerepe a reaktiv oxigén gyokok altal kézvetitett bal kamrai
hipertrofias novekedési folyamatokban in vivo

Contribution of P70S6K/S6 signaling to reactive oxygen species-mediated left ventricular
hypertrophy in vivo

Experimentalis kardioldgia (9)
myocardial hypertrophy, molecular biology, signaling
ifj. ElGadas (10 perc + 5 perc vita)

Bevezetés: Sejtkultiran végzett vizsgalatok szerint a reaktiv oxigén gyckok (ROS) fontos kozvetitoi
a szivizomsejtek hipertréfids novekedési folyamatainak. In vitro modellben antioxidansokkal
torténd kezelés hatdsara csokkent az angiotenzin II (Ang II) indukalta fokozott génexpresszio, a
fehérjeszintézis és a szivizomsejtek novekedésének mértéke. Azonban az oxigén szabadgyokok
szerepe az in vivo folyamatokban és az altaluk szabalyozott jelatviteli Utvonalak mindmaig kevéssé
ismertek. Kisérleteinkkel a ROS szerepét vizsgaltuk nyomasterheléssel létrehozott bal kamrai
hipertréfiaban. Mddszerek: 8 hetes him Sprague-Dawley patkanyokat (n=110) olddszerrel vagy
Ang II-vel kezeltink (33 pg/kg/h, s.c. ozmotikus minipumpa; 12 éra ill. 6 nap) oxigén gyokfogo -
dimetil-tiourea (DMTU 50 mg/kg/nap, ip.) vagy N-acetil-cisztein (NAC 100 mg/kg/nap, ip.) -
kezelés mellett vagy anélkll. Eredmények: Mindkét kezelés szignifikdnsan cstkkentette a 6 napos
Ang II inflzié hataséra kifejlédé bal kamrai hipertrofidt: a bal kamra tomeg/testtémeg ardnyt
(26% Ang 1II vs. 13% Ang II+DMTU, 17% Ang II+NAC; P<0.05). Annak dacara, hogy a kamrai
hipertréfia mértéke csokkent, a DMTU kezelés nem befolydsolta a szkeletédlis alfa-aktin, kollagén-1
és fibronektin gének fokozott expresszidéjat (P=NS), valamint tovabb névelte a pitvari natriuretikus
peptid (ANP) (9.5-szeres vs. 15.7-szeres; P<0.05) és a B-tipusu natriuretikus peptid (BNP) (3.5-
szeres vs. 4.5-szeres; P<0.05) génexpressziojat (Northern blot). Tovabbi kisérleteink soran a
transzlaciét szabalyozéd mechanizmusokat vizsgaltuk. Western blot analizis szerint a p70S6K és a
riboszomalis S6 molekuldk foszforildcidja csokkent DMTU adasa mellett. NAC kezelés hasonldan
befolyasolta ezeknek a jelatvivbknek az aktivaltsagat. Kovetkeztetések: Eredményeink szerint a
ROS molekuldk a p70S6K/S6 fehérjeszintézisben szerepet jatszoé jelatviteli ut aktivalasan keresztil
jarulnak hozza az Ang II-indukalta hipertréfias folyamatokhoz in vivo.

Background: Evidence suggests that reactive oxygen species (ROS) are crucial mediators of the
hypertrophic growth in response to various stimuli in cardiomyocytes. In vitro studies have shown
that antioxidant treatment could reduce angiotensin II (Ang II)-induced increases in gene
expression, protein synthesis and cell size. However, the downstream effectors of ROS signaling
are largely unknown. Here we characterized the contribution of ROS to the hypertrophic process as
well as the underlying signaling mechanisms in vivo in pressure overload-induced left ventricular
(LV) remodeling. Methods: Male Sprague-Dawley rats (n=110) were infused with vehicle or Ang II
(33 pg/kg/h) by osmotic minipumps for 12 hours or 6 days in the presence or absence of daily ip.
injection of ROS scavengers, dimethylthiourea (DMTU, 50 mg/kg/day) or N-acetyl cysteine (NAC,
100 mg/kg/day). Results: Both treatments attenuated Ang II infusion-induced LV hypertrophy as
LV weight/body weight ratio (26% Ang II vs. 13% vs. Ang II+DMTU, 17 % Ang II+NAC, P<0.05)
was markedly reduced. In contrast to the decrease in LV mass, the upregulation of various
hypertrophy-related genes were not effected (skeletal alpha-actin, collagen-1, fibronectin) or even
increased (A-type natriuretic peptide 9.5-fold vs. 15.7-fold, P<0.05; B-type natriuretic peptide 3.5-
fold vs. 4.5-fold, P<0.05) by DMTU. Next, we analyzed the molecular mechanisms regulating
translation. Western analysis revealed that Ang II-induced phosphorylation of p70S6K and its
downstream target, ribosomal S6 protein, was suppressed by DMTU (S6 Ser235/236 2.3-fold vs.
1.5-fold, P<0.05; S6 Ser240/244 1.7-fold vs. 1.3-fold, P<0.05). Moreover, NAC affected p70S6K
and S6 protein phosphorylation in a similar manner. Conclusions: These data indicate that ROS
contribute to Ang II-induced LV hypertrophy by increasing protein synthesis via the p70S6K/S6
signal transduction pathway.
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Alkalmas-e a Szines Szoveti Doppler vizsgalati modszer a kronikusan iszkémias
szivizomban az életképesség meghatarozasara dobutamin stressz soran? Egy kisérleti
vizsgalat eredményei

Can Color Doppler Myocardial Imaging identify chronically ischemic myocardium during a
dobutamine stress? An experimental study

Szivelégtelenség, echocardiographia (2)
ischemic myocardium, dobutamine stress, echocardiography, Color Doppler Myocardial Imaging
El6adas (10 perc + 5 perc vita)

Kronikus myocardidlis ischemia vizsgalatara kifejlesztett allatmodelllinkben vizsgaltuk, hogy a
Szines Szoéveti Doppler (CDMI) vizsgalati mddszer paraméterei (strain rate és strain) alkalmasak-e
a regionalis szisztolés funkcié dobutamin stress (DS) soran észlelt valtozasanak kimutatasara.
Mddszer: Krénikus myocardialis ischemiat idéztink el6 fokozatos szliklletet okozd polymer
boritasu stent belletésével a bal artéria circumflex coronaridba (LCX) 19 sertésbe. A 4-dik héten
CDMI vizsgalatot végeztink nyugalomban és DS soran. Az érintett inferolateralis falat a
parasternalis révid tengelyben vizsgaltuk. A maximal radial systolic strain rate (SR)-t és strain (S)-
t off-line szamitottuk. Az allatokat 2 csoportba soroltuk: I csoport (n=7) LCX stenosis <75%, II
csoport (n=12) LCX stenosis >75%. Tovabbi 6 egészséges allat normal kontrollként szolgalt. A
érintett szivizom szegmentek életképességét szovettani vizsgdlattal néztiik (n=19). Eredmények:
Mindkét csoportban a 4 hetes nyomonkovetés végén nyugalomban az SR (2.86+1.37 s-1 és
2.61+0.61 s-1, P<0.01) és S (25.4+13.0% és 36.5+10.9%, P<0.001) értékek szignifikansan
alacsonyabbak voltak, mint a kontrollban (SR: 4.92+1.23 s-1; S: 62.6+£15.2%). Fokozatosan
emelked6 DS hatdsara, SR né6tt a normal kontroll allatokban és az I. csoportban, de nem tértént
véltozas a II. csoportban. Ezzel ellentétben S csak a kontroll allatokban nétt. Szoévettani vizsgalat
az érintett LCX szegmentekben életképes szivizmot mutatott minden allatban. Kovetkeztetés: DS
sordn a CDMI vizsgalati mddszerrel mért radialis SR és S alkalmasak a krénikusan ischemias és
normal myocardium elkulonitésére. Mindkét csoprtban az életképes szivizomra a csékkent de
megtartott SR és S volt leginkdbb jellemz4. DS sordn normal, névekvé SR és nem valtozdé S
értékek jellemezték a non-szignifikdns LCX stenosishoz tartozdé szegmentumokat. Ezzel ellentétben
valtozatlan SR és S értékeket észleltiink a szignifikans LCX stenosishoz tartozdé szegmentumokban.
Eredményeink azt mutatjadk, hogy a két paraméter egylttes vizsgalata hasznalhatd lehet az enyhe
és sulyos myocardilis ischemias karosodas elkiilonitésére.

The aim of the present study was to investigate whether Color Doppler Myocardial Imaging (CDMI)
deformation indices (i.e. strain rate and strain) can characterize the changes in regional systolic
function during a dobutamine (DS) challenge in a closed-chest porcine model of chronic ischemia.
Methods: Progressive one-vessel coronary stenosis was induced by implantation of a polymer
coated stent in the circumflex coronary artery (LCX), resulting in chronic myocardial ischemia in 19
pigs. After 4 weeks, a CDMI study was performed at rest and during DS. The at-risk inferolateral
wall was interrogated in a parasternal short axis view. Maximal radial systolic strain rate (SR) and
maximal strain (S) were calculated off-line. Animals were divided in 2 groups: group I (n=7) with
LCX stenosis <75%, and group II (n=12) with LCX stenosis >75%. Additional 6 animals served as
normal controls. Histology was used to correlate segment viability. Results: In both groups, after 4
weeks of follow-up, SR (2.86%+1.37 s-1 and 2.61+0.61 s-1, P<0.01) and S (25.4%13.0% and
36.5£10.9%, P<0.001) values were significantly lower than control values (SR: 4.92+1.23 s-1; S:
62.6+15.2%) at rest. During incremental DS, SR increased in controls and Gr I but not in Gr II.
Conversely, S increased only in the normal animals. Histology showed the LCX area at-risk to be
viable in all animals. Conclusions: The changes in CDMI-derived radial systolic SR and S during DS
challenge can potentially differentiate chronically ischemic from normal myocardium. In both
Groups viable myocardium was best characterized by the presence of reduced (but persisting)
resting SR and S. A normal incremental SR response but no response in S characterized segments
with a non-flow-limiting coronary stenosis (< 75%). In contrast, an absence of change in either SR
or S characterized the segments with a severe flow-limiting coronary stenosis (>75%). According
to our results the combined analysis of these two parameters might distinguish between mild and
severe chronic ischemia.
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Ossejttranszplantacio vitatott hatasa endotél sériilésekben: hossz(tava tialélés és
mérsékelt csokkenés a dilataciéban

Controversial effects of stem cell transplantation in endothelial injury: long-term survival and
moderate decrease in dilatational capacity

Experimentalis kardioldgia (9)
endothelial injury, stem cell, BrDU, vascular function
ifj. El6adas (10 perc + 5 perc vita)

Bevezetés: A Human amnion epitél dssejtek (HAESCs) igéretesnek bizonyulnak az epitél sérllések
javitdsdban. A multipotens, nem immunogén HAESCs sejtek kinyerése nem jar etikai
kovetkezményekkel. Feltételeztliik, hogy ezek a sejtek alkalmasak lehetnek az a. carotis sérillése
kovetkeztében létrejott endotél karosodasok javitdsaban. Mddszer: Halotannal altatott feln6tt him
Sprague-Dowley patkanyokban ballon katétert helyeztiink be az a. carotis communisba a carotis
externan keresztll. A ballon 3-szoros felfujasaval endotél sérilést okoztunk. A ballon eltavolitasa
utan Brom-deoxi uridinnal (BrDU) jelolt HAESCs sejteket injektaltunk kozvetlenldl az artéria
lumenébe. Eredmények: A sértés utan 2 nappal HAESCs-t figyeltlink meg a sértett artéria lumen
feloli oldalan. A sértetlen, kontralateralis oldalon nem taldltunk sejteket. 4 hét mulva szignifikans
intima megvastagodast észleltlink. Az intimavastagsagot vizsgalva nem taldltunk kllénbséget a
sejtbelltetett és a kontroll csoport kézott. Immunhisztokémiai festés sordn anti-BrDU-t hasznalva
néhany tulélé sejtet taldltunk a sértetlen artéria oldalon, de a sértett oldalon nem taldltunk
sejteket. Az izolalt a. carotis 0sszehlzodasi képessége hasonlé mértékl csdkkenést mutatott a
transzplantalt és a kontroll csoportokban. Az acetilkolin okozta dilataci6 megmaradt a sértetlen
oldalon és az al-transzplantalt sérilt artéridban, de cs6kkenést mutatott a transzplantalt ereknél.
Kovetkeztetés: Ossejtek képesek beéplilni immunszupresszié nélkll az artéria faldba. Ezek a sejtek
nem javitjdk a vaszkularis funkcidt, és a sérilléstdl tavol is megtapadnak. Eredményeink szerint
tehat a sikeres Ossejttranszplantacié nem feltétlendl javitja az érfunkciét, s6t, kis mértékben
artalmas is lehet. Supported by OTKA D45933, T049621, TET AOUZ 666u5, Bolyai és Oveges
Fellowships

Background: Human amniotic epithelial stem cells (HAESCs) are promising tools for epithelial
repair. These cells are multipotent, non-immunogenic and can be harvested without ethical issues.
We hypothesized that these epithelial cells are capable of repairing the damaged endothelial layer
following balloon injury of the carotid artery. Methods: Adult male Sprague-Dowley rats were
anesthesized with Halothane and a balloon catether was inserted into the common carotid artery
through the external carotid. The balloon was inflated and deflated three times in order to induce
endothelial injury. Brome-deoxy uridine (BrDU) labeled HAESCs were injected into the aterial
lumen immediately after the removal of the balloon. Results: Two days after the injury the
transplanted HAESCs were observed at the luminal side of the arterial wall at the injured side and
no cells were found in the intact contralateral side. Four weeks after the injury significant intimal
thickening was observed. There was no difference between the thickness of the intima between the
cell transplanted and the sham group. Immunohistochemical staining of the BrDU labeled cells
showed a few surviving cells in the intact aterial wall but no cells were observed in the injured side.
The contractile function of isolated carotid arteries was decreased to a similar extent in the
transplanted and sham groups. Acetilcholine induced dilation was preserved in the intact side and
the sham-transplanted injured arteries, but it was decreased in the transplanted vessels.
Conclusions: Stem cells were able to incorporate into the arterial wall without immunosuppression.
However, these cells failed to improve vascular function and they were found far from the injury
without any apparent reason. These results indicate that successful stem cell transplantation may
even be harmful in vascular pathologies. Supported by OTKA D45933, T049621, TET AOU 666u5,
Bolyai and Oveges Fellowships.



