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Beleznai Timea Zsuzsanna, Rutkai Ibolya, Fehér Attila, Edes Istvan, Bagi Zsolt
DE OEC Kardioldgiai Intézet Klinikai Fiziolégia Tanszék, DEOEC Kardiolégiai Intézet
A gliik6zamin karositja a nitrogén-monoxid fligg6 arteriolas dilataciot
Glucosamine impairs nitric oxide-dependent arteriolar dilations
Experimentalis kardioldgia (9)
high glucose, glucosamine, histamine, azaserine
ifj. El6adas (10 perc + 5 perc vita)
A diabetes mellitusban (DM) jelenlév6 hyperglikémia karositja a mikorerek vazomotor m(ikodését.
Feltételeztilk, hogy a magas glikdz koncentracié a hexdzamin Utvonalon keresztll glikézamin
képz6déshez vezet, ami a nitrogén-monoxid (NO) fliggé arteriolas dilataciét karositja.
Kisérleteinkben ezért egészséges him Wistar patkanyokbol izolalt vazizom arterioldkban (atmérd:
~160 mikrométer) az agonistak altal kivaltott ératmérd valtozasokat figyeltik meg normal (NG,
5.5 mM) és magas glikdz (MG, 30 mM, 2 6raig) kezelés utan. A MG-nak kitett erekben a hisztamin
altal kivaltott dilatacio jelentésen lecs6kkent, a NG-os koriulmények kozott tartott erekhez
viszonyitva (max: -6+6% és 69+9%). Az NO-donor, a natrium nitroprusszid-figg6 dilatacié nem
kulonbozott a két csoportban. A NG-os erekben a NO-szintézis gatlasa L-NAME-mel cs6kkentette a
hisztamin altal kivaltott dilataciot, ellenben a MG-zal kezelt erekre nem volt hatassal. A hexézamin
Utvonal gatldsa azaserinnel szignifikdnsan megnévelte a hisztamin-indukalta dilataciét a MG-os
erekben (max: 67+2%). Amennyiben NG-os koértlmények kozott az ereket glikdzaminnal
inkubaltuk (5mM, 2 6raig) csokkent a hisztamin kivaltotta dilatacié (max: 26+3%). Ezen
eredmények szerint a magas gliikoz koncentracié fokozza a glikdézamin képzddést, amely karositja
a hisztamin-indukalta, NO-fiiggé arteriolas dilataciot. Feltételezziik, hogy a hexdzamin utvonal
gatlasanak szerepe lehet a DM-ban megdfigyelt mikrovaszkularis karosodasok terapiajaban,
ugyanakkor eredményeink felvetik azt is, hogy az osteoarthritis terdpidjaban alkalmazott
glikdézamin a mikrovaszkularis erek funkcidjat karosithatja.

Hyperglycemia is associated with serious microvascular complications in diabetes mellitus. We
hypothesized that under high glucose concentrations, activation of the hexosamine pathway leads
to glucosamine formation, which interferes with nitric oxide (NO)-dependent arteriolar dilation. To
test this postulation, skeletal muscle arterioles (diameter: ~160 micrometer) isolated from healthy,
male Wistar rats were exposed to normal glucose (NG, 5.5 mM) or high glucose (HG, 30 mM for 2
hours) concentrations and agonist-induced diameter changes were investigated. In arterioles
exposed to HG concentration, dilations to histamine were markedly reduced compared to those of
under NG condition (max: -6x6% and 69+9%, respectively). Inhibition of NO synthesis with L-
NAME reduced histamine-induced dilations in NG arterioles, but it had no effect on microvessels
exposed to HG. Dilations to the NO donor, sodium nitroprusside were similar in the two groups of
vessels. In the presence of the inhibitor of hexosamine pathway, azaserine histamine-induced
dilations were significantly augmented in arterioles exposed to HG concentrations (max: 67+2%).
Moreover, under NG condition, exposure of vessels to glucosamine (5 mM, for 2 hours) resulted in
reduced histamine-induced arteriolar dilations (max: 26+3%). These findings indicate that high
glucose concentration may lead to glucosamine formation, which impairs histamine-induced, NO-
mediated arteriolar dilations. We propose that interfering with the hexosamine pathway may
prevent microvascular complications in diabetes mellitus. On the other hand, our data suggest
caveat for glucosamine supplementation to treat osteoarthritis, since it may impair microvascular
function.
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Debreceni Egyetem, Kardioldgiai Intézet

Anandamid kdzvetitett arachidonsav Gtvonal transz-aktivacié hatasai a mikroerek

Ty

Transactivation of arachidonic acid pathway by anandamide affects microvascular autoregulation
Experimentalis kardioldgia (9)

anandamide, rezistance artery, arachidonic acid, vascular autoregulation, vasodilation

ifj. El6adas (10 perc + 5 perc vita)

Az anandamid (arachidonil-etanolamid) egy endokannabinoid, melyet az idegsejtek és aktivalt
makrofagok szintetizalnak. Az anandamid egyarant aktivalja a kannabinoid (CB1) és vanilloid
receptorokat (TRPV1) és ezen receptorokon keresztil részt vesz az ératmér6 szabalyozasaban. A
kézelmultban vildgossa valt, hogy az anandamid hatékonysagat nagymértékben befolydsolja a
zsirsav amid hidrolazok (FAAH) altali lebomlasa, in vivo. Hipotézisiink szerint az anandamid
lebomlas soran keletkez6 arachidonsav hozzajarul a vaszkularis hatasokhoz, a fentebb emlitett
receptoroktdl fliggetlenll. 20 perces anandamid (30 microM) kezelés szignifikans vazodilataciot
valtott ki patkany vazizombdl izolalt, kantlalt, spontan miogén ténussal rendelkez6 erekben, mely
hatast a FAAH inhibitor URB-597 felfliggesztette. Arachidonsav (1 microM) kezelés hasonld hatassal
jart. A vazodilatacid novekedett a kezelést kovet6é 40 perces regeneracié soran. Tovabba, mind
anandamid, mind arachidonsav csokkentette a mikroerek magasabb (80-120 Hgmm) intraluminaris
nyomas hatasara kialakulé konstrikciéjat (miogén ténus). Az anandamid ezen hatasa
felfiggesztheté volt az FAAH inhibitorral, mig hasonld hatast nem tapasztaltunk a CB1/CB2
agonista R-(+)-Win-55,212, vagy a TRPV1 agonista kapszaicin hatasara. Ezzel szemben anandamid
kezelés az erek kapszaicin valaszanak deszenzitizéciéjaval jart. Ezen hatds nem volt gatolhaté az
FAAH inhibitorral és nem volt kivalthatd arachidonsavval sem, mely tények az el6z6ekkel
ellentétben receptor medidlt hatdsra utalnak. Osszefoglalva, eredményeink szerint az anandamid
képes a rezisztencia erek arachidonsav uUtvonaladt aktivalni és ezaltal szabdlyozni a lokalis
vérellatast.

Anandamide (arachidonylethanolamide) is an endocannabinoid, synthesized by neurons and
activated macrophages. Anandamide regulates vascular diameter by activation of both cannabinoid
(CB1) and vanilloid (TRPV1) receptors. Recently, it become clear that anandamide effectiveness is
controlled by its breakdown, catalyzed by fatty acid amid hydrolases (FAAH), in vivo. We
hypothesized, that arachidonic acid produced by anandamide breakdown contributes to the
vascular effects, independently of the above mentioned receptors. 20 min anandamide (30 microM)
treatment of isolated, pressurized rat skeletal muscle arteries, possessing spontaneous myogenic
tone, evoked a significant vasodilation, which was inhibited by the FAAH inhibitor URB-597 and
mimicked by arachidonic acid (1 microM). The vasodilation was increased after 40 min
regeneration. Moreover, both anandamide and arachidonic acid reduced vascular constriction to
80-120 mmHg intraluminar pressure (spontaneous myogenic tone), which effect of anandamide
was blocked by the FAAH inhibitor and was not mimicked by the CB1 and CB2 agonist R-(+)-Win-
55,212, nor by the TRPV1 agonist capsaicin. In contrast, anandamide evoked a desensitization of
these arteries to capsaicin, which was not inhibited by the FAAH inhibitor, nor mimicked by
arachidonic acid, suggesting breakdown independent, anandamide receptor mediated effects.
Taken together, our data suggests that anandamide transactivates arachidonic acid pathway in the
vasculature, resulting in the modulation of vascular diameter (local perfusion).
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Erdei N6ra, Rutkai Ibolya, Edes Istvan, Bagi Zsolt
DEOEC Kardioldgiai Intézet
Prosztanoidok szerepe a diabeteshez tarsult magasvérnyomas kialakulasaban
Role of prostanoids in the development of diabetes-assosiated hypertension
Experimentalis kardioldgia (9)
type 2 diabetes, myogenic tone, COX, PGE2
ifj. El6adas (10 perc + 5 perc vita)
A 2-es tipusu diabetes mellitus (2-DM) noveli a magasvérnyomas betegség kialakuldsanak
kockazatat, azonban a hattérben all6 mechanizmusok nem pontosan ismertek. Kisérleteinkben a 2-
DM allatmodelljében (db/db egerek) vizsgaltuk az érfali prosztanoidok szerepét a DM-hoz tarsult
magasvérnyomas  kialakuldsaban. Feltételeztiik, hogy ciklooxigendz-2 (COX-2)-eredetl
prosztaglandin E2 (PGE2) az EP1 receptoranak aktivalasa révén fokozza a db/db egerek
rezisztencia ereinek ténusat és emeli az allatok vérnyomasat. A kontroll egerekhez viszonyitva a
db/db egereknek magasabb volt a vérnyomasa, amivel parhuzamosan az izolalt vazizom
rezisztenica ereiben fokozott nyomas-indukalta miogén tonust mértink. A db/db egerek vazizom
mikroereiben fokozott COX-2 expressziot mutattunk ki, ami fokozott PGE2 metabolit plazma
szintekkel tarsult. A db/db egerek arterioldiban mért fokozott miogén tonust a szelektiv COX-2
gatlé NS-398 (10 mikroM) és a PGE2 receptor gatl6 AH6809 (10 mikroM) a kontroll szintre
csokkentette. Az izolalt mirkoerekben a szelektiv EP1 receptor agonista 17-fenil-trinor-PGE2 (1 pM-
10 nM), valamint a PGE2 (1 pM-10nM) dézis-fliggdé konstrikciot okozott, ami azonban nagyobb volt
a db/db (max: 31+4 és 29+5%), mint a kontroll egerekben (max: 20+2 és 14+3%). Tovabba, az
EP1 receptor gatlé, AH6809 oralis adasa (10 mg/kg/nap, 4 napig) szignifikdnsan csdkkentette a
db/db egerek vérnyomasat, mig a kontroll egerek vérnyomasara nem volt hatdssal. Kisérleteink
eredményei szerint a db/db egerek arterioldiban a COX-2 eredet(i PGE2 termelés fokozddik, ami az
EP1 receptor aktivdldsa révén fokozza az arterioldk tonusat és emeli az egerek szisztémas
vérnyomasat. Feltételezziik, hogy az EP1 gatldsa Uj terdpids célpont lehet a diabetes mellitushoz

s

Type 2 diabetes mellitus accelerates the development of hypertension, but the underlying
mechanisms are not completely understood. We tested the hypothesis that cyclooxygenase-2
(COX-2)-derived prostaglandins (PG) via activating EP1 type PGE2 receptors increase arteriolar
tone and enhance blood pressure in mice with type 2 diabetes mellitus (db/db mice). We found
that db/db mice exhibited higher blood pressure and enhanced myogenic tone of isolated,
pressurized gracilis muscle arterioles, when compared to controls. In arterioles of db/db mice we
found an increased expression of COX-2, which was associated with elevated level of PGE2
metabolites in the plasma. In db/db mice the enhanced arteriolar tone was reduced by the
selective COX-2 inhibitor, NS-398 (10 microM) or by the type 1 PGE2 receptor (EP1) antagonist,
AH6809 (10 microM) to the level observed in arterioles of control mice. Exogenous application of
the EP1 receptor selective agonist, 17-phenyl-trinor-PGE2 (1 pM-10 nM) or the PGE2 itself (10 pM-
0.1 nM) elicited arteriolar constrictions that found to be significantly enhanced in db/db (max:
31+4 és 29+5%) than in the control mice (max: 20+2 és 14+3%, respectively). Furthermore, oral
administration of EP1 receptor antagonist, AH6809 (10 mg/kg/day) significantly reduced systolic
blood pressure in db/db mice, but did not affect blood pressure of control animals. Thus, we
propose that an increased COX-2 expression in resistance vessels leads to an enhanced production
of PGE2 metabolites, which via activating EP1 receptors increase the tone of skeletal muscle
arterioles and elevate the blood pressure of mice with type 2 diabetes. We propose a potential role
for the antagonist of the EP1 receptors in the therapy of diabetes-associated hypertension.
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ACE gatlas hatasa a coronaria erek angiotenzin és bradikinin kozvetitette érvalaszaira
diabetes mellitusban

Impact of ACE inhibition on angiotensin and bradykinin-evoked coronary responses in diabetes
mellitus

Experimentalis kardioldgia (9)
coronary, ACE, angiotensin I, angiotensin II
ifj. El6adas (10 perc + 5 perc vita)

Korabbi vizsgalatok kimutattdk, hogy az angiotenzin konvertalé enzim (ACE) gatlasa csokkenti a
diabetes mellitusban jelentkez6 cardiovascularis komplikacidk kialakulasat. Coronaria mikroerekben
az angiotenzin I (Ang I) és az Ang II potencialisan vazodilatator hatasu; ezért a vascularis ACE
gatlasa akar karos hatassal is lehet a coronaria mikroerek dilatacidos funkcidjara. Ezért
megvizsgaltuk az ACE gatl6é captopril hatasat az Ang I, II és bradikinin altal kivaltott dilataciora 2-
es tipusu diabeteses (2DM) patkanyokbdl (10 hétig magas zsirtartalmu diéta), illetve 2DM
betegekbdl szarmazd coronaria arterioldkban. Az izolalt, allandé nyomason tartott coronaria
arterioldkon az Ang II kivaltott dilataci6 nem kilonb6zott 2DM és kontroll allatokban. Ezzel
szemben az Ang I szignifikdnsan nagyobb, mig a bradikinin szignifikdnsan kisebb dilataciot idézett
el6 2DM allatok coronaria ereiben. Captopril inkubacidja nem volt hatassal sem a kontroll, sem a
2DM arterioldk Ang I vélaszaira, de szignifikdnsan novelte a 2DM allatokbdl izoldlt coronaria erek
bradikinin valaszait. 2DM betegekbdl izolalt coronaria arterioldkon mind az Ang I, mind az Ang II
jelentés dilataciot valtott ki, amelyekre az in vitro captopril inkubacid6 nem volt hatassal.
Osszességében adataink a vaszkuldris ACE korondria mikroerekben toérténd up-reguldcidjat
mutatjdk 2DM patkanyokban, mely fokozott Ang I és cstkkent bradikinin kivaltotta dilatéciot
eredményez. Feltételezziik tovabba, hogy a vascularis ACE gatlasa nincs jelent6s hatassal az Ang I
kivaltotta dilataciéra, igy az Ang I - Ang II atalakuldsra, sem human, sem patkany izolalt koronaria
arterioldkban.

Angiotensin converting enzyme (ACE) inhibition has been shown to prevent cardiovascular
complications in diabetes mellitus. In the coronary microvessels both angiotensin I (Ang I) and Ang
II found to be potent vasodilators; thus inhibition of vascular ACE might be detrimental on dilator
function of coronary arterioles. Thus, we sought to investigate the effects of ACE inhibitor, captopril
on Ang I, II and bradykinin-induced responses in coronary arterioles isolated from type 2 diabetic
(2DM) rats (high fat feeding for 10 weeks) and also from humans with 2DM. In isolated,
pressurized coronary arterioles Ang II elicited substantial dilations, which were not significantly
different in 2DM and control rats. Dilations to Ang I, however, were significantly enhanced,
whereas dilations to bradykinin were markedly reduced in coronary arterioles from 2DM animals.
Incubation and presence of captopril did not affect coronary dilations to Ang I either in control and
2DM groups, but significantly enhanced bradykinin-induced dilations in coronary vessels of 2DM
animals. In coronary arterioles isolated from humans with 2DM both Ang I and Ang II elicited
substantial dilations, which were not affected by in vitro captopril incubation. Collectively, these
data suggest an up-regulation of vascular ACE in the coronary arteriolar wall, which leads to an
enhanced Ang I-induced dilations, but diminished bradykinin-induced responses in 2DM rats. We
also suggest that inhibiting of vascular ACE did not affect the Ang I-evoked dilations, hence Ang I -
Ang II conversion either in rats or humans with 2DM.
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Miklosné Kovacs Anikod, Harsing Laszl6 Gabor, Szénasi Gabor
EGIS Gydgyszergyar Nyrt.

A patkany kozépagyi artériaja alkalmas a szerotonin-1B agonistak vazokonstriktor
hatasanak kimutatasara

The rat middle cerebral artery is suitable for detecting vasoconstrictor effect of serotonergic-1B
receptor agonists

Experimentalis kardioldgia (9)
vasoconstriction, 5-HT1B, 5-HT2A receptors
El6adas (10 perc + 5 perc vita)

Az 5-HT1B receptor agonista antimigrén szerek 6sszehlzhatjdk a koszorlUsereket komoly kardialis
mellékhatasokat okozva. Fizioldgids koralmények kozott az 5-HT1B receptorstirliség alacsony a
koszoris erekben, mig patofizioldgids helyzetekben fellilszabalyozédhat. Munkank célja annak
vizsgalata volt, hogy patkany kozépagyi artéridgjaban (MCA), hasonléan a human agyi erekhez,
taldlhatok-e funkciondlis 5-HT1B receptorok. Kisérleteink feltartdk a szerotonin altal kivaltott
vazokonstrikcidoban szerepet jatszé receptor altipusokat patkany endotélfosztott MCA-jaban, in
vitro. Kulénb6z6 5-HT agonistdk, az 5-HT, 5-carboxamidotriptamin (5-CT), a 8-hidroxi-
dipropilaminotetralin (8-OH-DPAT), és a sumatriptan vazokonstriktor valaszait vizsgaltuk
6nmagukban, valamint SB 216641 (5-HT1B/1D antagonista), vagy ritanserin, (5-HT2A receptor
antagonista) el6kezelést kovetéen. Mindegyik agonista kontrahalta az MCA-t. Az 5-CT
koncentracio-hatas Osszefliggést két kilénallé szigmoid gorbe 6sszegzéseként lehet leirni, 1 nM-1
MM (1. fazis), valamint 1 pyM-100 pM koncentracidk kozoétt (2. fazis). A tesztvegylletek agonista
potencidl sorrendje a kdvetkezd volt: 5-CT (1. fazis) > 5-HT > sumatriptan > 8-OH-DPAT > 5-CT
(2. fazis). Az 5-CT altal kivaltott kontrakcié 1. fazisdt az SB 216641 koncentraciofliggé maddon
antagonizalta, mig a 2. fazist a ritanserin. Igy az 5-CT kétfazisu hatdsa feltarta a preparatum két f6
5-HT receptor altipusat. A 8-OH-DPAT és a sumatriptan vazokonstriktor hatasait az 5-HT2A, illetve
az 5-HT1B receptorok koézvetitik. Az 5-HT (<1 pM) altal kivaltott vazokonstrikciot az SB 216641
(10 pM) jobban gatolta, mint a ritanserin (300 nM), ami az 5-HT1B receptorok kifejezettebb
aktivaciéjat mutatja az 5-HT alacsonyabb koncentraciéinal az 5-HT2A receptorokhoz képest. Tehat,
az 5-HT szerepet jatszhat a patkany agy perflzidjanak szabdlyozasaban a funkcionalis 5-HT1B és
5-HT2A receptorok aktivacidjaval. Igy a patkdny kozépagyi artéria elénydsebb érpreparatum a
koronaria artéridknal az 5-HT1B agonistak vazokonstriktor hatasainak kimutatdsaban.

5-HT1B receptor agonist antimigraine drugs can constrict coronary arteries causing serious cardiac
side-effects. Under physiological conditions the density of 5-HT1B receptors is low on the coronary
artery, but it can be upregulated under pathophysiological conditions. The aim of our study was to
test if the rat middle cerebral artery (MCA) contains functional 5-HT1B receptors similarly to human
cerebral arteries. Our study evaluated the receptor subtypes involved in the serotonin-evoked
vasoconstriction in the endothelium denuded MCA of the rat, in vitro. The vasoconstrictor effects of
various 5-HT agonists: 5-HT, 5-carboxamidotryptamine (5-CT), 8-hydroxy-dipropylaminotetralin
(8-OH-DPAT), and sumatriptan were evaluated alone or after pre-treatment with SB 216641, a 5-
HT1B/1D antagonist, or ritanserin, a 5-HT2A receptor antagonist. All agonists constricted the MCA.
The concentration-response curve of 5-CT could be described as the sum of two separate sigmoid
curves between 1 nM-1 pM (1st phase) and 1 pM-100 uM (2nd phase). The rank order of agonist
potency of the test compounds was: 5-CT (1st phase) > 5-HT > sumatriptan > 8-OH-DPAT > 5-CT
(2nd phase). The 1st phase of 5-CT-evoked contractions was concentration-dependently
antagonized by SB 216641, while the 2nd phase was antagonized by ritanserin. So, the biphasic
effect of 5-CT revealed the two main 5-HT receptor subtypes of this vessel. The vasoconstrictor
effects of 8-OH-DPAT and sumatriptan were exclusively mediated via 5-HT2A and 5-HT1B
receptors, respectively. The 5-HT-evoked vasoconstrictions (<1 pM) were more depressed by SB
216641 (10 pM) than by ritanserin (300 nM), demonstrating a more pronounced activation of 5-
HT1B receptors at low concentration than that of 5-HT2A receptors. Therefore, 5-HT can play a role
in the regulation of cerebral perfusion of the rat via activation of functional 5-HT1B and 5-HT2A
receptors. Thus, the middle cerebral artery of the rat is a preferable vessel to the coronary artery
for detecting vasoconstrictor effects of 5-HT1B agonists.
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A gliik6zamin karositja a nitrogén-monoxtlg'ggéi arteriolas dilataciot

Glucosamine impairs nitric_oxide-depengent arteriolar dilatjons , L.
Tari Kataluyl%e%%g ;?E_m Sax Balazs, Kerekes Mate, Nagy Andrea, Kékesi Violetta
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IR€LiGMol/min ic.). Coronary blood flow (CBF), mean arterial pressure, heart rate and ventricular
contractility were measured continuously and coronary conductance (C) was calculated. According
to our results, ionomycine induced a dose-dependent increase in coronary blood flow that was
significantly augmented by KATP blockade. The maximum of augmentation occurred at low doses
of IONO: CBF peakmax, A%: 186+42-344+66, p<0.02, Cexcessmax AmLOHgmm-1:
0.29+0.07—0.56+0.15, p<0.05). By increasing the dose of IONO, the potentiating effect of GLIB
decreased. No significant change was observed in other hemodynamic parameters. Conclusions:
the direct Ca2+ uptake caused by the Ca2+ ionophore is followed by vascular smooth muscle
relaxation; the effect of ionomycine is not directly mediated by the opening of KATP channels; the
increase in vasodilation can be explained by the voltage-dependent calcium influx caused by the
inhibition of KATP channels. Our results - in concordance with previous data - may refer to a
bidirectional interaction of KATP channels and transmembrane calcium flux.
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Czikora Agnes, Lizanecz Erzsébet, Bagi Zsolt, Papp Zoltan, Edes Istvan, Toth Attila
Debreceni Egyetem, Kardioldgiai Intézet

Anandamid kdzvetitett arachidonsav Gtvonal transz-aktivacié hatasai a mikroerek

Ty

Transactivation of arachidonic acid pathway by anandamide affects microvascular autoregulation
Experimentalis kardioldgia (9)

anandamide, rezistance artery, arachidonic acid, vascular autoregulation, vasodilation

ifj. El6adas (10 perc + 5 perc vita)

Az anandamid (arachidonil-etanolamid) egy endokannabinoid, melyet az idegsejtek és aktivalt
makrofagok szintetizalnak. Az anandamid egyarant aktivalja a kannabinoid (CB1) és vanilloid
receptorokat (TRPV1) és ezen receptorokon keresztil részt vesz az ératmér6 szabalyozasaban. A
kézelmultban vildgossa valt, hogy az anandamid hatékonysagat nagymértékben befolydsolja a
zsirsav amid hidrolazok (FAAH) altali lebomlasa, in vivo. Hipotézisiink szerint az anandamid
lebomlas soran keletkez6 arachidonsav hozzajarul a vaszkularis hatasokhoz, a fentebb emlitett
receptoroktdl fliggetlenll. 20 perces anandamid (30 microM) kezelés szignifikans vazodilataciot
valtott ki patkany vazizombdl izolalt, kantlalt, spontan miogén ténussal rendelkez6 erekben, mely
hatast a FAAH inhibitor URB-597 felfliggesztette. Arachidonsav (1 microM) kezelés hasonld hatassal
jart. A vazodilatacid novekedett a kezelést kovet6é 40 perces regeneracié soran. Tovabba, mind
anandamid, mind arachidonsav csokkentette a mikroerek magasabb (80-120 Hgmm) intraluminaris
nyomas hatasara kialakulé konstrikciéjat (miogén ténus). Az anandamid ezen hatasa
felfiggesztheté volt az FAAH inhibitorral, mig hasonld hatast nem tapasztaltunk a CB1/CB2
agonista R-(+)-Win-55,212, vagy a TRPV1 agonista kapszaicin hatasara. Ezzel szemben anandamid
kezelés az erek kapszaicin valaszanak deszenzitizéciéjaval jart. Ezen hatds nem volt gatolhaté az
FAAH inhibitorral és nem volt kivalthatd arachidonsavval sem, mely tények az el6z6ekkel
ellentétben receptor medidlt hatdsra utalnak. Osszefoglalva, eredményeink szerint az anandamid
képes a rezisztencia erek arachidonsav uUtvonaladt aktivalni és ezaltal szabdlyozni a lokalis
vérellatast.

Anandamide (arachidonylethanolamide) is an endocannabinoid, synthesized by neurons and
activated macrophages. Anandamide regulates vascular diameter by activation of both cannabinoid
(CB1) and vanilloid (TRPV1) receptors. Recently, it become clear that anandamide effectiveness is
controlled by its breakdown, catalyzed by fatty acid amid hydrolases (FAAH), in vivo. We
hypothesized, that arachidonic acid produced by anandamide breakdown contributes to the
vascular effects, independently of the above mentioned receptors. 20 min anandamide (30 microM)
treatment of isolated, pressurized rat skeletal muscle arteries, possessing spontaneous myogenic
tone, evoked a significant vasodilation, which was inhibited by the FAAH inhibitor URB-597 and
mimicked by arachidonic acid (1 microM). The vasodilation was increased after 40 min
regeneration. Moreover, both anandamide and arachidonic acid reduced vascular constriction to
80-120 mmHg intraluminar pressure (spontaneous myogenic tone), which effect of anandamide
was blocked by the FAAH inhibitor and was not mimicked by the CB1 and CB2 agonist R-(+)-Win-
55,212, nor by the TRPV1 agonist capsaicin. In contrast, anandamide evoked a desensitization of
these arteries to capsaicin, which was not inhibited by the FAAH inhibitor, nor mimicked by
arachidonic acid, suggesting breakdown independent, anandamide receptor mediated effects.
Taken together, our data suggests that anandamide transactivates arachidonic acid pathway in the
vasculature, resulting in the modulation of vascular diameter (local perfusion).
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Erdei N6ra, Rutkai Ibolya, Edes Istvan, Bagi Zsolt
DEOEC Kardioldgiai Intézet
Prosztanoidok szerepe a diabeteshez tarsult magasvérnyomas kialakulasaban
Role of prostanoids in the development of diabetes-assosiated hypertension
Experimentalis kardioldgia (9)
type 2 diabetes, myogenic tone, COX, PGE2
ifj. El6adas (10 perc + 5 perc vita)
A 2-es tipusu diabetes mellitus (2-DM) noveli a magasvérnyomas betegség kialakuldsanak
kockazatat, azonban a hattérben all6 mechanizmusok nem pontosan ismertek. Kisérleteinkben a 2-
DM allatmodelljében (db/db egerek) vizsgaltuk az érfali prosztanoidok szerepét a DM-hoz tarsult
magasvérnyomas  kialakuldsaban. Feltételeztiik, hogy ciklooxigendz-2 (COX-2)-eredetl
prosztaglandin E2 (PGE2) az EP1 receptoranak aktivalasa révén fokozza a db/db egerek
rezisztencia ereinek ténusat és emeli az allatok vérnyomasat. A kontroll egerekhez viszonyitva a
db/db egereknek magasabb volt a vérnyomasa, amivel parhuzamosan az izolalt vazizom
rezisztenica ereiben fokozott nyomas-indukalta miogén tonust mértink. A db/db egerek vazizom
mikroereiben fokozott COX-2 expressziot mutattunk ki, ami fokozott PGE2 metabolit plazma
szintekkel tarsult. A db/db egerek arterioldiban mért fokozott miogén tonust a szelektiv COX-2
gatlé NS-398 (10 mikroM) és a PGE2 receptor gatl6 AH6809 (10 mikroM) a kontroll szintre
csokkentette. Az izolalt mirkoerekben a szelektiv EP1 receptor agonista 17-fenil-trinor-PGE2 (1 pM-
10 nM), valamint a PGE2 (1 pM-10nM) dézis-fliggdé konstrikciot okozott, ami azonban nagyobb volt
a db/db (max: 31+4 és 29+5%), mint a kontroll egerekben (max: 20+2 és 14+3%). Tovabba, az
EP1 receptor gatlé, AH6809 oralis adasa (10 mg/kg/nap, 4 napig) szignifikdnsan csdkkentette a
db/db egerek vérnyomasat, mig a kontroll egerek vérnyomasara nem volt hatdssal. Kisérleteink
eredményei szerint a db/db egerek arterioldiban a COX-2 eredet(i PGE2 termelés fokozddik, ami az
EP1 receptor aktivdldsa révén fokozza az arterioldk tonusat és emeli az egerek szisztémas
vérnyomasat. Feltételezziik, hogy az EP1 gatldsa Uj terdpids célpont lehet a diabetes mellitushoz

s

Type 2 diabetes mellitus accelerates the development of hypertension, but the underlying
mechanisms are not completely understood. We tested the hypothesis that cyclooxygenase-2
(COX-2)-derived prostaglandins (PG) via activating EP1 type PGE2 receptors increase arteriolar
tone and enhance blood pressure in mice with type 2 diabetes mellitus (db/db mice). We found
that db/db mice exhibited higher blood pressure and enhanced myogenic tone of isolated,
pressurized gracilis muscle arterioles, when compared to controls. In arterioles of db/db mice we
found an increased expression of COX-2, which was associated with elevated level of PGE2
metabolites in the plasma. In db/db mice the enhanced arteriolar tone was reduced by the
selective COX-2 inhibitor, NS-398 (10 microM) or by the type 1 PGE2 receptor (EP1) antagonist,
AH6809 (10 microM) to the level observed in arterioles of control mice. Exogenous application of
the EP1 receptor selective agonist, 17-phenyl-trinor-PGE2 (1 pM-10 nM) or the PGE2 itself (10 pM-
0.1 nM) elicited arteriolar constrictions that found to be significantly enhanced in db/db (max:
31+4 és 29+5%) than in the control mice (max: 20+2 és 14+3%, respectively). Furthermore, oral
administration of EP1 receptor antagonist, AH6809 (10 mg/kg/day) significantly reduced systolic
blood pressure in db/db mice, but did not affect blood pressure of control animals. Thus, we
propose that an increased COX-2 expression in resistance vessels leads to an enhanced production
of PGE2 metabolites, which via activating EP1 receptors increase the tone of skeletal muscle
arterioles and elevate the blood pressure of mice with type 2 diabetes. We propose a potential role
for the antagonist of the EP1 receptors in the therapy of diabetes-associated hypertension.
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57. ifj.
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DEOEC Kardioldgiai Intézet Klinikai Fiziolégia Tanszék, DEOEC Kardioldgiai Intézet Szivsebészeti
Kb6zpont; DEOEC Kardioldgiai Intézet

ACE gatlas hatasa a coronaria erek angiotenzin és bradikinin kozvetitette érvalaszaira
diabetes mellitusban

Impact of ACE inhibition on angiotensin and bradykinin-evoked coronary responses in diabetes
mellitus

Experimentalis kardioldgia (9)
coronary, ACE, angiotensin I, angiotensin II
ifj. El6adas (10 perc + 5 perc vita)

Korabbi vizsgalatok kimutattdk, hogy az angiotenzin konvertalé enzim (ACE) gatlasa csokkenti a
diabetes mellitusban jelentkez6 cardiovascularis komplikacidk kialakulasat. Coronaria mikroerekben
az angiotenzin I (Ang I) és az Ang II potencialisan vazodilatator hatasu; ezért a vascularis ACE
gatlasa akar karos hatassal is lehet a coronaria mikroerek dilatacidos funkcidjara. Ezért
megvizsgaltuk az ACE gatl6é captopril hatasat az Ang I, II és bradikinin altal kivaltott dilataciora 2-
es tipusu diabeteses (2DM) patkanyokbdl (10 hétig magas zsirtartalmu diéta), illetve 2DM
betegekbdl szarmazd coronaria arterioldkban. Az izolalt, allandé nyomason tartott coronaria
arterioldkon az Ang II kivaltott dilataci6 nem kilonb6zott 2DM és kontroll allatokban. Ezzel
szemben az Ang I szignifikdnsan nagyobb, mig a bradikinin szignifikdnsan kisebb dilataciot idézett
el6 2DM allatok coronaria ereiben. Captopril inkubacidja nem volt hatassal sem a kontroll, sem a
2DM arterioldk Ang I vélaszaira, de szignifikdnsan novelte a 2DM allatokbdl izoldlt coronaria erek
bradikinin valaszait. 2DM betegekbdl izolalt coronaria arterioldkon mind az Ang I, mind az Ang II
jelentés dilataciot valtott ki, amelyekre az in vitro captopril inkubacid6 nem volt hatassal.
Osszességében adataink a vaszkuldris ACE korondria mikroerekben toérténd up-reguldcidjat
mutatjdk 2DM patkanyokban, mely fokozott Ang I és cstkkent bradikinin kivaltotta dilatéciot
eredményez. Feltételezziik tovabba, hogy a vascularis ACE gatlasa nincs jelent6s hatassal az Ang I
kivaltotta dilataciéra, igy az Ang I - Ang II atalakuldsra, sem human, sem patkany izolalt koronaria
arterioldkban.

Angiotensin converting enzyme (ACE) inhibition has been shown to prevent cardiovascular
complications in diabetes mellitus. In the coronary microvessels both angiotensin I (Ang I) and Ang
II found to be potent vasodilators; thus inhibition of vascular ACE might be detrimental on dilator
function of coronary arterioles. Thus, we sought to investigate the effects of ACE inhibitor, captopril
on Ang I, II and bradykinin-induced responses in coronary arterioles isolated from type 2 diabetic
(2DM) rats (high fat feeding for 10 weeks) and also from humans with 2DM. In isolated,
pressurized coronary arterioles Ang II elicited substantial dilations, which were not significantly
different in 2DM and control rats. Dilations to Ang I, however, were significantly enhanced,
whereas dilations to bradykinin were markedly reduced in coronary arterioles from 2DM animals.
Incubation and presence of captopril did not affect coronary dilations to Ang I either in control and
2DM groups, but significantly enhanced bradykinin-induced dilations in coronary vessels of 2DM
animals. In coronary arterioles isolated from humans with 2DM both Ang I and Ang II elicited
substantial dilations, which were not affected by in vitro captopril incubation. Collectively, these
data suggest an up-regulation of vascular ACE in the coronary arteriolar wall, which leads to an
enhanced Ang I-induced dilations, but diminished bradykinin-induced responses in 2DM rats. We
also suggest that inhibiting of vascular ACE did not affect the Ang I-evoked dilations, hence Ang I -
Ang II conversion either in rats or humans with 2DM.
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Miklosné Kovacs Anikod, Harsing Laszl6 Gabor, Szénasi Gabor
EGIS Gydgyszergyar Nyrt.

A patkany kozépagyi artériaja alkalmas a szerotonin-1B agonistak vazokonstriktor
hatasanak kimutatasara

The rat middle cerebral artery is suitable for detecting vasoconstrictor effect of serotonergic-1B
receptor agonists

Experimentalis kardioldgia (9)
vasoconstriction, 5-HT1B, 5-HT2A receptors
El6adas (10 perc + 5 perc vita)

Az 5-HT1B receptor agonista antimigrén szerek 6sszehlzhatjdk a koszorlUsereket komoly kardialis
mellékhatasokat okozva. Fizioldgids koralmények kozott az 5-HT1B receptorstirliség alacsony a
koszoris erekben, mig patofizioldgids helyzetekben fellilszabalyozédhat. Munkank célja annak
vizsgalata volt, hogy patkany kozépagyi artéridgjaban (MCA), hasonléan a human agyi erekhez,
taldlhatok-e funkciondlis 5-HT1B receptorok. Kisérleteink feltartdk a szerotonin altal kivaltott
vazokonstrikcidoban szerepet jatszé receptor altipusokat patkany endotélfosztott MCA-jaban, in
vitro. Kulénb6z6 5-HT agonistdk, az 5-HT, 5-carboxamidotriptamin (5-CT), a 8-hidroxi-
dipropilaminotetralin (8-OH-DPAT), és a sumatriptan vazokonstriktor valaszait vizsgaltuk
6nmagukban, valamint SB 216641 (5-HT1B/1D antagonista), vagy ritanserin, (5-HT2A receptor
antagonista) el6kezelést kovetéen. Mindegyik agonista kontrahalta az MCA-t. Az 5-CT
koncentracio-hatas Osszefliggést két kilénallé szigmoid gorbe 6sszegzéseként lehet leirni, 1 nM-1
MM (1. fazis), valamint 1 pyM-100 pM koncentracidk kozoétt (2. fazis). A tesztvegylletek agonista
potencidl sorrendje a kdvetkezd volt: 5-CT (1. fazis) > 5-HT > sumatriptan > 8-OH-DPAT > 5-CT
(2. fazis). Az 5-CT altal kivaltott kontrakcié 1. fazisdt az SB 216641 koncentraciofliggé maddon
antagonizalta, mig a 2. fazist a ritanserin. Igy az 5-CT kétfazisu hatdsa feltarta a preparatum két f6
5-HT receptor altipusat. A 8-OH-DPAT és a sumatriptan vazokonstriktor hatasait az 5-HT2A, illetve
az 5-HT1B receptorok koézvetitik. Az 5-HT (<1 pM) altal kivaltott vazokonstrikciot az SB 216641
(10 pM) jobban gatolta, mint a ritanserin (300 nM), ami az 5-HT1B receptorok kifejezettebb
aktivaciéjat mutatja az 5-HT alacsonyabb koncentraciéinal az 5-HT2A receptorokhoz képest. Tehat,
az 5-HT szerepet jatszhat a patkany agy perflzidjanak szabdlyozasaban a funkcionalis 5-HT1B és
5-HT2A receptorok aktivacidjaval. Igy a patkdny kozépagyi artéria elénydsebb érpreparatum a
koronaria artéridknal az 5-HT1B agonistak vazokonstriktor hatasainak kimutatdsaban.

5-HT1B receptor agonist antimigraine drugs can constrict coronary arteries causing serious cardiac
side-effects. Under physiological conditions the density of 5-HT1B receptors is low on the coronary
artery, but it can be upregulated under pathophysiological conditions. The aim of our study was to
test if the rat middle cerebral artery (MCA) contains functional 5-HT1B receptors similarly to human
cerebral arteries. Our study evaluated the receptor subtypes involved in the serotonin-evoked
vasoconstriction in the endothelium denuded MCA of the rat, in vitro. The vasoconstrictor effects of
various 5-HT agonists: 5-HT, 5-carboxamidotryptamine (5-CT), 8-hydroxy-dipropylaminotetralin
(8-OH-DPAT), and sumatriptan were evaluated alone or after pre-treatment with SB 216641, a 5-
HT1B/1D antagonist, or ritanserin, a 5-HT2A receptor antagonist. All agonists constricted the MCA.
The concentration-response curve of 5-CT could be described as the sum of two separate sigmoid
curves between 1 nM-1 pM (1st phase) and 1 pM-100 uM (2nd phase). The rank order of agonist
potency of the test compounds was: 5-CT (1st phase) > 5-HT > sumatriptan > 8-OH-DPAT > 5-CT
(2nd phase). The 1st phase of 5-CT-evoked contractions was concentration-dependently
antagonized by SB 216641, while the 2nd phase was antagonized by ritanserin. So, the biphasic
effect of 5-CT revealed the two main 5-HT receptor subtypes of this vessel. The vasoconstrictor
effects of 8-OH-DPAT and sumatriptan were exclusively mediated via 5-HT2A and 5-HT1B
receptors, respectively. The 5-HT-evoked vasoconstrictions (<1 pM) were more depressed by SB
216641 (10 pM) than by ritanserin (300 nM), demonstrating a more pronounced activation of 5-
HT1B receptors at low concentration than that of 5-HT2A receptors. Therefore, 5-HT can play a role
in the regulation of cerebral perfusion of the rat via activation of functional 5-HT1B and 5-HT2A
receptors. Thus, the middle cerebral artery of the rat is a preferable vessel to the coronary artery
for detecting vasoconstrictor effects of 5-HT1B agonists.
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A gliik6zamin karositja a nitrogén-monoxtlg'ggéi arteriolas dilataciot

Glucosamine impairs nitric_oxide-depengent arteriolar dilatjons , L.
Tari Kataluyl%e%%g ;?E_m Sax Balazs, Kerekes Mate, Nagy Andrea, Kékesi Violetta
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IR€LiGMol/min ic.). Coronary blood flow (CBF), mean arterial pressure, heart rate and ventricular
contractility were measured continuously and coronary conductance (C) was calculated. According
to our results, ionomycine induced a dose-dependent increase in coronary blood flow that was
significantly augmented by KATP blockade. The maximum of augmentation occurred at low doses
of IONO: CBF peakmax, A%: 186+42-344+66, p<0.02, Cexcessmax AmLOHgmm-1:
0.29+0.07—0.56+0.15, p<0.05). By increasing the dose of IONO, the potentiating effect of GLIB
decreased. No significant change was observed in other hemodynamic parameters. Conclusions:
the direct Ca2+ uptake caused by the Ca2+ ionophore is followed by vascular smooth muscle
relaxation; the effect of ionomycine is not directly mediated by the opening of KATP channels; the
increase in vasodilation can be explained by the voltage-dependent calcium influx caused by the
inhibition of KATP channels. Our results - in concordance with previous data - may refer to a
bidirectional interaction of KATP channels and transmembrane calcium flux.
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Debreceni Egyetem, Kardioldgiai Intézet

Anandamid kdzvetitett arachidonsav Gtvonal transz-aktivacié hatasai a mikroerek

Ty

Transactivation of arachidonic acid pathway by anandamide affects microvascular autoregulation
Experimentalis kardioldgia (9)

anandamide, rezistance artery, arachidonic acid, vascular autoregulation, vasodilation

ifj. El6adas (10 perc + 5 perc vita)

Az anandamid (arachidonil-etanolamid) egy endokannabinoid, melyet az idegsejtek és aktivalt
makrofagok szintetizalnak. Az anandamid egyarant aktivalja a kannabinoid (CB1) és vanilloid
receptorokat (TRPV1) és ezen receptorokon keresztil részt vesz az ératmér6 szabalyozasaban. A
kézelmultban vildgossa valt, hogy az anandamid hatékonysagat nagymértékben befolydsolja a
zsirsav amid hidrolazok (FAAH) altali lebomlasa, in vivo. Hipotézisiink szerint az anandamid
lebomlas soran keletkez6 arachidonsav hozzajarul a vaszkularis hatasokhoz, a fentebb emlitett
receptoroktdl fliggetlenll. 20 perces anandamid (30 microM) kezelés szignifikans vazodilataciot
valtott ki patkany vazizombdl izolalt, kantlalt, spontan miogén ténussal rendelkez6 erekben, mely
hatast a FAAH inhibitor URB-597 felfliggesztette. Arachidonsav (1 microM) kezelés hasonld hatassal
jart. A vazodilatacid novekedett a kezelést kovet6é 40 perces regeneracié soran. Tovabba, mind
anandamid, mind arachidonsav csokkentette a mikroerek magasabb (80-120 Hgmm) intraluminaris
nyomas hatasara kialakulé konstrikciéjat (miogén ténus). Az anandamid ezen hatasa
felfiggesztheté volt az FAAH inhibitorral, mig hasonld hatast nem tapasztaltunk a CB1/CB2
agonista R-(+)-Win-55,212, vagy a TRPV1 agonista kapszaicin hatasara. Ezzel szemben anandamid
kezelés az erek kapszaicin valaszanak deszenzitizéciéjaval jart. Ezen hatds nem volt gatolhaté az
FAAH inhibitorral és nem volt kivalthatd arachidonsavval sem, mely tények az el6z6ekkel
ellentétben receptor medidlt hatdsra utalnak. Osszefoglalva, eredményeink szerint az anandamid
képes a rezisztencia erek arachidonsav uUtvonaladt aktivalni és ezaltal szabdlyozni a lokalis
vérellatast.

Anandamide (arachidonylethanolamide) is an endocannabinoid, synthesized by neurons and
activated macrophages. Anandamide regulates vascular diameter by activation of both cannabinoid
(CB1) and vanilloid (TRPV1) receptors. Recently, it become clear that anandamide effectiveness is
controlled by its breakdown, catalyzed by fatty acid amid hydrolases (FAAH), in vivo. We
hypothesized, that arachidonic acid produced by anandamide breakdown contributes to the
vascular effects, independently of the above mentioned receptors. 20 min anandamide (30 microM)
treatment of isolated, pressurized rat skeletal muscle arteries, possessing spontaneous myogenic
tone, evoked a significant vasodilation, which was inhibited by the FAAH inhibitor URB-597 and
mimicked by arachidonic acid (1 microM). The vasodilation was increased after 40 min
regeneration. Moreover, both anandamide and arachidonic acid reduced vascular constriction to
80-120 mmHg intraluminar pressure (spontaneous myogenic tone), which effect of anandamide
was blocked by the FAAH inhibitor and was not mimicked by the CB1 and CB2 agonist R-(+)-Win-
55,212, nor by the TRPV1 agonist capsaicin. In contrast, anandamide evoked a desensitization of
these arteries to capsaicin, which was not inhibited by the FAAH inhibitor, nor mimicked by
arachidonic acid, suggesting breakdown independent, anandamide receptor mediated effects.
Taken together, our data suggests that anandamide transactivates arachidonic acid pathway in the
vasculature, resulting in the modulation of vascular diameter (local perfusion).
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Erdei N6ra, Rutkai Ibolya, Edes Istvan, Bagi Zsolt
DEOEC Kardioldgiai Intézet
Prosztanoidok szerepe a diabeteshez tarsult magasvérnyomas kialakulasaban
Role of prostanoids in the development of diabetes-assosiated hypertension
Experimentalis kardioldgia (9)
type 2 diabetes, myogenic tone, COX, PGE2
ifj. El6adas (10 perc + 5 perc vita)
A 2-es tipusu diabetes mellitus (2-DM) noveli a magasvérnyomas betegség kialakuldsanak
kockazatat, azonban a hattérben all6 mechanizmusok nem pontosan ismertek. Kisérleteinkben a 2-
DM allatmodelljében (db/db egerek) vizsgaltuk az érfali prosztanoidok szerepét a DM-hoz tarsult
magasvérnyomas  kialakuldsaban. Feltételeztiik, hogy ciklooxigendz-2 (COX-2)-eredetl
prosztaglandin E2 (PGE2) az EP1 receptoranak aktivalasa révén fokozza a db/db egerek
rezisztencia ereinek ténusat és emeli az allatok vérnyomasat. A kontroll egerekhez viszonyitva a
db/db egereknek magasabb volt a vérnyomasa, amivel parhuzamosan az izolalt vazizom
rezisztenica ereiben fokozott nyomas-indukalta miogén tonust mértink. A db/db egerek vazizom
mikroereiben fokozott COX-2 expressziot mutattunk ki, ami fokozott PGE2 metabolit plazma
szintekkel tarsult. A db/db egerek arterioldiban mért fokozott miogén tonust a szelektiv COX-2
gatlé NS-398 (10 mikroM) és a PGE2 receptor gatl6 AH6809 (10 mikroM) a kontroll szintre
csokkentette. Az izolalt mirkoerekben a szelektiv EP1 receptor agonista 17-fenil-trinor-PGE2 (1 pM-
10 nM), valamint a PGE2 (1 pM-10nM) dézis-fliggdé konstrikciot okozott, ami azonban nagyobb volt
a db/db (max: 31+4 és 29+5%), mint a kontroll egerekben (max: 20+2 és 14+3%). Tovabba, az
EP1 receptor gatlé, AH6809 oralis adasa (10 mg/kg/nap, 4 napig) szignifikdnsan csdkkentette a
db/db egerek vérnyomasat, mig a kontroll egerek vérnyomasara nem volt hatdssal. Kisérleteink
eredményei szerint a db/db egerek arterioldiban a COX-2 eredet(i PGE2 termelés fokozddik, ami az
EP1 receptor aktivdldsa révén fokozza az arterioldk tonusat és emeli az egerek szisztémas
vérnyomasat. Feltételezziik, hogy az EP1 gatldsa Uj terdpids célpont lehet a diabetes mellitushoz

s

Type 2 diabetes mellitus accelerates the development of hypertension, but the underlying
mechanisms are not completely understood. We tested the hypothesis that cyclooxygenase-2
(COX-2)-derived prostaglandins (PG) via activating EP1 type PGE2 receptors increase arteriolar
tone and enhance blood pressure in mice with type 2 diabetes mellitus (db/db mice). We found
that db/db mice exhibited higher blood pressure and enhanced myogenic tone of isolated,
pressurized gracilis muscle arterioles, when compared to controls. In arterioles of db/db mice we
found an increased expression of COX-2, which was associated with elevated level of PGE2
metabolites in the plasma. In db/db mice the enhanced arteriolar tone was reduced by the
selective COX-2 inhibitor, NS-398 (10 microM) or by the type 1 PGE2 receptor (EP1) antagonist,
AH6809 (10 microM) to the level observed in arterioles of control mice. Exogenous application of
the EP1 receptor selective agonist, 17-phenyl-trinor-PGE2 (1 pM-10 nM) or the PGE2 itself (10 pM-
0.1 nM) elicited arteriolar constrictions that found to be significantly enhanced in db/db (max:
31+4 és 29+5%) than in the control mice (max: 20+2 és 14+3%, respectively). Furthermore, oral
administration of EP1 receptor antagonist, AH6809 (10 mg/kg/day) significantly reduced systolic
blood pressure in db/db mice, but did not affect blood pressure of control animals. Thus, we
propose that an increased COX-2 expression in resistance vessels leads to an enhanced production
of PGE2 metabolites, which via activating EP1 receptors increase the tone of skeletal muscle
arterioles and elevate the blood pressure of mice with type 2 diabetes. We propose a potential role
for the antagonist of the EP1 receptors in the therapy of diabetes-associated hypertension.



Sorszam

Szerz6k neve

Cim (magyar)

Cim (angol)

Téma
Kulcsszavak
Tipus

Absztrakt (magyar)

Absztrakt (angol)
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Kb6zpont; DEOEC Kardioldgiai Intézet

ACE gatlas hatasa a coronaria erek angiotenzin és bradikinin kozvetitette érvalaszaira
diabetes mellitusban

Impact of ACE inhibition on angiotensin and bradykinin-evoked coronary responses in diabetes
mellitus

Experimentalis kardioldgia (9)
coronary, ACE, angiotensin I, angiotensin II
ifj. El6adas (10 perc + 5 perc vita)

Korabbi vizsgalatok kimutattdk, hogy az angiotenzin konvertalé enzim (ACE) gatlasa csokkenti a
diabetes mellitusban jelentkez6 cardiovascularis komplikacidk kialakulasat. Coronaria mikroerekben
az angiotenzin I (Ang I) és az Ang II potencialisan vazodilatator hatasu; ezért a vascularis ACE
gatlasa akar karos hatassal is lehet a coronaria mikroerek dilatacidos funkcidjara. Ezért
megvizsgaltuk az ACE gatl6é captopril hatasat az Ang I, II és bradikinin altal kivaltott dilataciora 2-
es tipusu diabeteses (2DM) patkanyokbdl (10 hétig magas zsirtartalmu diéta), illetve 2DM
betegekbdl szarmazd coronaria arterioldkban. Az izolalt, allandé nyomason tartott coronaria
arterioldkon az Ang II kivaltott dilataci6 nem kilonb6zott 2DM és kontroll allatokban. Ezzel
szemben az Ang I szignifikdnsan nagyobb, mig a bradikinin szignifikdnsan kisebb dilataciot idézett
el6 2DM allatok coronaria ereiben. Captopril inkubacidja nem volt hatassal sem a kontroll, sem a
2DM arterioldk Ang I vélaszaira, de szignifikdnsan novelte a 2DM allatokbdl izoldlt coronaria erek
bradikinin valaszait. 2DM betegekbdl izolalt coronaria arterioldkon mind az Ang I, mind az Ang II
jelentés dilataciot valtott ki, amelyekre az in vitro captopril inkubacid6 nem volt hatassal.
Osszességében adataink a vaszkuldris ACE korondria mikroerekben toérténd up-reguldcidjat
mutatjdk 2DM patkanyokban, mely fokozott Ang I és cstkkent bradikinin kivaltotta dilatéciot
eredményez. Feltételezziik tovabba, hogy a vascularis ACE gatlasa nincs jelent6s hatassal az Ang I
kivaltotta dilataciéra, igy az Ang I - Ang II atalakuldsra, sem human, sem patkany izolalt koronaria
arterioldkban.

Angiotensin converting enzyme (ACE) inhibition has been shown to prevent cardiovascular
complications in diabetes mellitus. In the coronary microvessels both angiotensin I (Ang I) and Ang
II found to be potent vasodilators; thus inhibition of vascular ACE might be detrimental on dilator
function of coronary arterioles. Thus, we sought to investigate the effects of ACE inhibitor, captopril
on Ang I, II and bradykinin-induced responses in coronary arterioles isolated from type 2 diabetic
(2DM) rats (high fat feeding for 10 weeks) and also from humans with 2DM. In isolated,
pressurized coronary arterioles Ang II elicited substantial dilations, which were not significantly
different in 2DM and control rats. Dilations to Ang I, however, were significantly enhanced,
whereas dilations to bradykinin were markedly reduced in coronary arterioles from 2DM animals.
Incubation and presence of captopril did not affect coronary dilations to Ang I either in control and
2DM groups, but significantly enhanced bradykinin-induced dilations in coronary vessels of 2DM
animals. In coronary arterioles isolated from humans with 2DM both Ang I and Ang II elicited
substantial dilations, which were not affected by in vitro captopril incubation. Collectively, these
data suggest an up-regulation of vascular ACE in the coronary arteriolar wall, which leads to an
enhanced Ang I-induced dilations, but diminished bradykinin-induced responses in 2DM rats. We
also suggest that inhibiting of vascular ACE did not affect the Ang I-evoked dilations, hence Ang I -
Ang II conversion either in rats or humans with 2DM.
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Miklosné Kovacs Anikod, Harsing Laszl6 Gabor, Szénasi Gabor
EGIS Gydgyszergyar Nyrt.

A patkany kozépagyi artériaja alkalmas a szerotonin-1B agonistak vazokonstriktor
hatasanak kimutatasara

The rat middle cerebral artery is suitable for detecting vasoconstrictor effect of serotonergic-1B
receptor agonists

Experimentalis kardioldgia (9)
vasoconstriction, 5-HT1B, 5-HT2A receptors
El6adas (10 perc + 5 perc vita)

Az 5-HT1B receptor agonista antimigrén szerek 6sszehlzhatjdk a koszorlUsereket komoly kardialis
mellékhatasokat okozva. Fizioldgids koralmények kozott az 5-HT1B receptorstirliség alacsony a
koszoris erekben, mig patofizioldgids helyzetekben fellilszabalyozédhat. Munkank célja annak
vizsgalata volt, hogy patkany kozépagyi artéridgjaban (MCA), hasonléan a human agyi erekhez,
taldlhatok-e funkciondlis 5-HT1B receptorok. Kisérleteink feltartdk a szerotonin altal kivaltott
vazokonstrikcidoban szerepet jatszé receptor altipusokat patkany endotélfosztott MCA-jaban, in
vitro. Kulénb6z6 5-HT agonistdk, az 5-HT, 5-carboxamidotriptamin (5-CT), a 8-hidroxi-
dipropilaminotetralin (8-OH-DPAT), és a sumatriptan vazokonstriktor valaszait vizsgaltuk
6nmagukban, valamint SB 216641 (5-HT1B/1D antagonista), vagy ritanserin, (5-HT2A receptor
antagonista) el6kezelést kovetéen. Mindegyik agonista kontrahalta az MCA-t. Az 5-CT
koncentracio-hatas Osszefliggést két kilénallé szigmoid gorbe 6sszegzéseként lehet leirni, 1 nM-1
MM (1. fazis), valamint 1 pyM-100 pM koncentracidk kozoétt (2. fazis). A tesztvegylletek agonista
potencidl sorrendje a kdvetkezd volt: 5-CT (1. fazis) > 5-HT > sumatriptan > 8-OH-DPAT > 5-CT
(2. fazis). Az 5-CT altal kivaltott kontrakcié 1. fazisdt az SB 216641 koncentraciofliggé maddon
antagonizalta, mig a 2. fazist a ritanserin. Igy az 5-CT kétfazisu hatdsa feltarta a preparatum két f6
5-HT receptor altipusat. A 8-OH-DPAT és a sumatriptan vazokonstriktor hatasait az 5-HT2A, illetve
az 5-HT1B receptorok koézvetitik. Az 5-HT (<1 pM) altal kivaltott vazokonstrikciot az SB 216641
(10 pM) jobban gatolta, mint a ritanserin (300 nM), ami az 5-HT1B receptorok kifejezettebb
aktivaciéjat mutatja az 5-HT alacsonyabb koncentraciéinal az 5-HT2A receptorokhoz képest. Tehat,
az 5-HT szerepet jatszhat a patkany agy perflzidjanak szabdlyozasaban a funkcionalis 5-HT1B és
5-HT2A receptorok aktivacidjaval. Igy a patkdny kozépagyi artéria elénydsebb érpreparatum a
koronaria artéridknal az 5-HT1B agonistak vazokonstriktor hatasainak kimutatdsaban.

5-HT1B receptor agonist antimigraine drugs can constrict coronary arteries causing serious cardiac
side-effects. Under physiological conditions the density of 5-HT1B receptors is low on the coronary
artery, but it can be upregulated under pathophysiological conditions. The aim of our study was to
test if the rat middle cerebral artery (MCA) contains functional 5-HT1B receptors similarly to human
cerebral arteries. Our study evaluated the receptor subtypes involved in the serotonin-evoked
vasoconstriction in the endothelium denuded MCA of the rat, in vitro. The vasoconstrictor effects of
various 5-HT agonists: 5-HT, 5-carboxamidotryptamine (5-CT), 8-hydroxy-dipropylaminotetralin
(8-OH-DPAT), and sumatriptan were evaluated alone or after pre-treatment with SB 216641, a 5-
HT1B/1D antagonist, or ritanserin, a 5-HT2A receptor antagonist. All agonists constricted the MCA.
The concentration-response curve of 5-CT could be described as the sum of two separate sigmoid
curves between 1 nM-1 pM (1st phase) and 1 pM-100 uM (2nd phase). The rank order of agonist
potency of the test compounds was: 5-CT (1st phase) > 5-HT > sumatriptan > 8-OH-DPAT > 5-CT
(2nd phase). The 1st phase of 5-CT-evoked contractions was concentration-dependently
antagonized by SB 216641, while the 2nd phase was antagonized by ritanserin. So, the biphasic
effect of 5-CT revealed the two main 5-HT receptor subtypes of this vessel. The vasoconstrictor
effects of 8-OH-DPAT and sumatriptan were exclusively mediated via 5-HT2A and 5-HT1B
receptors, respectively. The 5-HT-evoked vasoconstrictions (<1 pM) were more depressed by SB
216641 (10 pM) than by ritanserin (300 nM), demonstrating a more pronounced activation of 5-
HT1B receptors at low concentration than that of 5-HT2A receptors. Therefore, 5-HT can play a role
in the regulation of cerebral perfusion of the rat via activation of functional 5-HT1B and 5-HT2A
receptors. Thus, the middle cerebral artery of the rat is a preferable vessel to the coronary artery
for detecting vasoconstrictor effects of 5-HT1B agonists.
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A gliik6zamin karositja a nitrogén-monoxtlg'ggéi arteriolas dilataciot

Glucosamine impairs nitric_oxide-depengent arteriolar dilatjons , L.
Tari Kataluyl%e%%g ;?E_m Sax Balazs, Kerekes Mate, Nagy Andrea, Kékesi Violetta
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IR€LiGMol/min ic.). Coronary blood flow (CBF), mean arterial pressure, heart rate and ventricular
contractility were measured continuously and coronary conductance (C) was calculated. According
to our results, ionomycine induced a dose-dependent increase in coronary blood flow that was
significantly augmented by KATP blockade. The maximum of augmentation occurred at low doses
of IONO: CBF peakmax, A%: 186+42-344+66, p<0.02, Cexcessmax AmLOHgmm-1:
0.29+0.07—0.56+0.15, p<0.05). By increasing the dose of IONO, the potentiating effect of GLIB
decreased. No significant change was observed in other hemodynamic parameters. Conclusions:
the direct Ca2+ uptake caused by the Ca2+ ionophore is followed by vascular smooth muscle
relaxation; the effect of ionomycine is not directly mediated by the opening of KATP channels; the
increase in vasodilation can be explained by the voltage-dependent calcium influx caused by the
inhibition of KATP channels. Our results - in concordance with previous data - may refer to a
bidirectional interaction of KATP channels and transmembrane calcium flux.
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Anandamid kdzvetitett arachidonsav Gtvonal transz-aktivacié hatasai a mikroerek

Ty

Transactivation of arachidonic acid pathway by anandamide affects microvascular autoregulation
Experimentalis kardioldgia (9)

anandamide, rezistance artery, arachidonic acid, vascular autoregulation, vasodilation

ifj. El6adas (10 perc + 5 perc vita)

Az anandamid (arachidonil-etanolamid) egy endokannabinoid, melyet az idegsejtek és aktivalt
makrofagok szintetizalnak. Az anandamid egyarant aktivalja a kannabinoid (CB1) és vanilloid
receptorokat (TRPV1) és ezen receptorokon keresztil részt vesz az ératmér6 szabalyozasaban. A
kézelmultban vildgossa valt, hogy az anandamid hatékonysagat nagymértékben befolydsolja a
zsirsav amid hidrolazok (FAAH) altali lebomlasa, in vivo. Hipotézisiink szerint az anandamid
lebomlas soran keletkez6 arachidonsav hozzajarul a vaszkularis hatasokhoz, a fentebb emlitett
receptoroktdl fliggetlenll. 20 perces anandamid (30 microM) kezelés szignifikans vazodilataciot
valtott ki patkany vazizombdl izolalt, kantlalt, spontan miogén ténussal rendelkez6 erekben, mely
hatast a FAAH inhibitor URB-597 felfliggesztette. Arachidonsav (1 microM) kezelés hasonld hatassal
jart. A vazodilatacid novekedett a kezelést kovet6é 40 perces regeneracié soran. Tovabba, mind
anandamid, mind arachidonsav csokkentette a mikroerek magasabb (80-120 Hgmm) intraluminaris
nyomas hatasara kialakulé konstrikciéjat (miogén ténus). Az anandamid ezen hatasa
felfiggesztheté volt az FAAH inhibitorral, mig hasonld hatast nem tapasztaltunk a CB1/CB2
agonista R-(+)-Win-55,212, vagy a TRPV1 agonista kapszaicin hatasara. Ezzel szemben anandamid
kezelés az erek kapszaicin valaszanak deszenzitizéciéjaval jart. Ezen hatds nem volt gatolhaté az
FAAH inhibitorral és nem volt kivalthatd arachidonsavval sem, mely tények az el6z6ekkel
ellentétben receptor medidlt hatdsra utalnak. Osszefoglalva, eredményeink szerint az anandamid
képes a rezisztencia erek arachidonsav uUtvonaladt aktivalni és ezaltal szabdlyozni a lokalis
vérellatast.

Anandamide (arachidonylethanolamide) is an endocannabinoid, synthesized by neurons and
activated macrophages. Anandamide regulates vascular diameter by activation of both cannabinoid
(CB1) and vanilloid (TRPV1) receptors. Recently, it become clear that anandamide effectiveness is
controlled by its breakdown, catalyzed by fatty acid amid hydrolases (FAAH), in vivo. We
hypothesized, that arachidonic acid produced by anandamide breakdown contributes to the
vascular effects, independently of the above mentioned receptors. 20 min anandamide (30 microM)
treatment of isolated, pressurized rat skeletal muscle arteries, possessing spontaneous myogenic
tone, evoked a significant vasodilation, which was inhibited by the FAAH inhibitor URB-597 and
mimicked by arachidonic acid (1 microM). The vasodilation was increased after 40 min
regeneration. Moreover, both anandamide and arachidonic acid reduced vascular constriction to
80-120 mmHg intraluminar pressure (spontaneous myogenic tone), which effect of anandamide
was blocked by the FAAH inhibitor and was not mimicked by the CB1 and CB2 agonist R-(+)-Win-
55,212, nor by the TRPV1 agonist capsaicin. In contrast, anandamide evoked a desensitization of
these arteries to capsaicin, which was not inhibited by the FAAH inhibitor, nor mimicked by
arachidonic acid, suggesting breakdown independent, anandamide receptor mediated effects.
Taken together, our data suggests that anandamide transactivates arachidonic acid pathway in the
vasculature, resulting in the modulation of vascular diameter (local perfusion).
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Prosztanoidok szerepe a diabeteshez tarsult magasvérnyomas kialakulasaban
Role of prostanoids in the development of diabetes-assosiated hypertension
Experimentalis kardioldgia (9)
type 2 diabetes, myogenic tone, COX, PGE2
ifj. El6adas (10 perc + 5 perc vita)
A 2-es tipusu diabetes mellitus (2-DM) noveli a magasvérnyomas betegség kialakuldsanak
kockazatat, azonban a hattérben all6 mechanizmusok nem pontosan ismertek. Kisérleteinkben a 2-
DM allatmodelljében (db/db egerek) vizsgaltuk az érfali prosztanoidok szerepét a DM-hoz tarsult
magasvérnyomas  kialakuldsaban. Feltételeztiik, hogy ciklooxigendz-2 (COX-2)-eredetl
prosztaglandin E2 (PGE2) az EP1 receptoranak aktivalasa révén fokozza a db/db egerek
rezisztencia ereinek ténusat és emeli az allatok vérnyomasat. A kontroll egerekhez viszonyitva a
db/db egereknek magasabb volt a vérnyomasa, amivel parhuzamosan az izolalt vazizom
rezisztenica ereiben fokozott nyomas-indukalta miogén tonust mértink. A db/db egerek vazizom
mikroereiben fokozott COX-2 expressziot mutattunk ki, ami fokozott PGE2 metabolit plazma
szintekkel tarsult. A db/db egerek arterioldiban mért fokozott miogén tonust a szelektiv COX-2
gatlé NS-398 (10 mikroM) és a PGE2 receptor gatl6 AH6809 (10 mikroM) a kontroll szintre
csokkentette. Az izolalt mirkoerekben a szelektiv EP1 receptor agonista 17-fenil-trinor-PGE2 (1 pM-
10 nM), valamint a PGE2 (1 pM-10nM) dézis-fliggdé konstrikciot okozott, ami azonban nagyobb volt
a db/db (max: 31+4 és 29+5%), mint a kontroll egerekben (max: 20+2 és 14+3%). Tovabba, az
EP1 receptor gatlé, AH6809 oralis adasa (10 mg/kg/nap, 4 napig) szignifikdnsan csdkkentette a
db/db egerek vérnyomasat, mig a kontroll egerek vérnyomasara nem volt hatdssal. Kisérleteink
eredményei szerint a db/db egerek arterioldiban a COX-2 eredet(i PGE2 termelés fokozddik, ami az
EP1 receptor aktivdldsa révén fokozza az arterioldk tonusat és emeli az egerek szisztémas
vérnyomasat. Feltételezziik, hogy az EP1 gatldsa Uj terdpids célpont lehet a diabetes mellitushoz

s

Type 2 diabetes mellitus accelerates the development of hypertension, but the underlying
mechanisms are not completely understood. We tested the hypothesis that cyclooxygenase-2
(COX-2)-derived prostaglandins (PG) via activating EP1 type PGE2 receptors increase arteriolar
tone and enhance blood pressure in mice with type 2 diabetes mellitus (db/db mice). We found
that db/db mice exhibited higher blood pressure and enhanced myogenic tone of isolated,
pressurized gracilis muscle arterioles, when compared to controls. In arterioles of db/db mice we
found an increased expression of COX-2, which was associated with elevated level of PGE2
metabolites in the plasma. In db/db mice the enhanced arteriolar tone was reduced by the
selective COX-2 inhibitor, NS-398 (10 microM) or by the type 1 PGE2 receptor (EP1) antagonist,
AH6809 (10 microM) to the level observed in arterioles of control mice. Exogenous application of
the EP1 receptor selective agonist, 17-phenyl-trinor-PGE2 (1 pM-10 nM) or the PGE2 itself (10 pM-
0.1 nM) elicited arteriolar constrictions that found to be significantly enhanced in db/db (max:
31+4 és 29+5%) than in the control mice (max: 20+2 és 14+3%, respectively). Furthermore, oral
administration of EP1 receptor antagonist, AH6809 (10 mg/kg/day) significantly reduced systolic
blood pressure in db/db mice, but did not affect blood pressure of control animals. Thus, we
propose that an increased COX-2 expression in resistance vessels leads to an enhanced production
of PGE2 metabolites, which via activating EP1 receptors increase the tone of skeletal muscle
arterioles and elevate the blood pressure of mice with type 2 diabetes. We propose a potential role
for the antagonist of the EP1 receptors in the therapy of diabetes-associated hypertension.
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ACE gatlas hatasa a coronaria erek angiotenzin és bradikinin kozvetitette érvalaszaira
diabetes mellitusban

Impact of ACE inhibition on angiotensin and bradykinin-evoked coronary responses in diabetes
mellitus

Experimentalis kardioldgia (9)
coronary, ACE, angiotensin I, angiotensin II
ifj. El6adas (10 perc + 5 perc vita)

Korabbi vizsgalatok kimutattdk, hogy az angiotenzin konvertalé enzim (ACE) gatlasa csokkenti a
diabetes mellitusban jelentkez6 cardiovascularis komplikacidk kialakulasat. Coronaria mikroerekben
az angiotenzin I (Ang I) és az Ang II potencialisan vazodilatator hatasu; ezért a vascularis ACE
gatlasa akar karos hatassal is lehet a coronaria mikroerek dilatacidos funkcidjara. Ezért
megvizsgaltuk az ACE gatl6é captopril hatasat az Ang I, II és bradikinin altal kivaltott dilataciora 2-
es tipusu diabeteses (2DM) patkanyokbdl (10 hétig magas zsirtartalmu diéta), illetve 2DM
betegekbdl szarmazd coronaria arterioldkban. Az izolalt, allandé nyomason tartott coronaria
arterioldkon az Ang II kivaltott dilataci6 nem kilonb6zott 2DM és kontroll allatokban. Ezzel
szemben az Ang I szignifikdnsan nagyobb, mig a bradikinin szignifikdnsan kisebb dilataciot idézett
el6 2DM allatok coronaria ereiben. Captopril inkubacidja nem volt hatassal sem a kontroll, sem a
2DM arterioldk Ang I vélaszaira, de szignifikdnsan novelte a 2DM allatokbdl izoldlt coronaria erek
bradikinin valaszait. 2DM betegekbdl izolalt coronaria arterioldkon mind az Ang I, mind az Ang II
jelentés dilataciot valtott ki, amelyekre az in vitro captopril inkubacid6 nem volt hatassal.
Osszességében adataink a vaszkuldris ACE korondria mikroerekben toérténd up-reguldcidjat
mutatjdk 2DM patkanyokban, mely fokozott Ang I és cstkkent bradikinin kivaltotta dilatéciot
eredményez. Feltételezziik tovabba, hogy a vascularis ACE gatlasa nincs jelent6s hatassal az Ang I
kivaltotta dilataciéra, igy az Ang I - Ang II atalakuldsra, sem human, sem patkany izolalt koronaria
arterioldkban.

Angiotensin converting enzyme (ACE) inhibition has been shown to prevent cardiovascular
complications in diabetes mellitus. In the coronary microvessels both angiotensin I (Ang I) and Ang
II found to be potent vasodilators; thus inhibition of vascular ACE might be detrimental on dilator
function of coronary arterioles. Thus, we sought to investigate the effects of ACE inhibitor, captopril
on Ang I, II and bradykinin-induced responses in coronary arterioles isolated from type 2 diabetic
(2DM) rats (high fat feeding for 10 weeks) and also from humans with 2DM. In isolated,
pressurized coronary arterioles Ang II elicited substantial dilations, which were not significantly
different in 2DM and control rats. Dilations to Ang I, however, were significantly enhanced,
whereas dilations to bradykinin were markedly reduced in coronary arterioles from 2DM animals.
Incubation and presence of captopril did not affect coronary dilations to Ang I either in control and
2DM groups, but significantly enhanced bradykinin-induced dilations in coronary vessels of 2DM
animals. In coronary arterioles isolated from humans with 2DM both Ang I and Ang II elicited
substantial dilations, which were not affected by in vitro captopril incubation. Collectively, these
data suggest an up-regulation of vascular ACE in the coronary arteriolar wall, which leads to an
enhanced Ang I-induced dilations, but diminished bradykinin-induced responses in 2DM rats. We
also suggest that inhibiting of vascular ACE did not affect the Ang I-evoked dilations, hence Ang I -
Ang II conversion either in rats or humans with 2DM.
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A patkany kozépagyi artériaja alkalmas a szerotonin-1B agonistak vazokonstriktor
hatasanak kimutatasara

The rat middle cerebral artery is suitable for detecting vasoconstrictor effect of serotonergic-1B
receptor agonists

Experimentalis kardioldgia (9)
vasoconstriction, 5-HT1B, 5-HT2A receptors
El6adas (10 perc + 5 perc vita)

Az 5-HT1B receptor agonista antimigrén szerek 6sszehlzhatjdk a koszorlUsereket komoly kardialis
mellékhatasokat okozva. Fizioldgids koralmények kozott az 5-HT1B receptorstirliség alacsony a
koszoris erekben, mig patofizioldgids helyzetekben fellilszabalyozédhat. Munkank célja annak
vizsgalata volt, hogy patkany kozépagyi artéridgjaban (MCA), hasonléan a human agyi erekhez,
taldlhatok-e funkciondlis 5-HT1B receptorok. Kisérleteink feltartdk a szerotonin altal kivaltott
vazokonstrikcidoban szerepet jatszé receptor altipusokat patkany endotélfosztott MCA-jaban, in
vitro. Kulénb6z6 5-HT agonistdk, az 5-HT, 5-carboxamidotriptamin (5-CT), a 8-hidroxi-
dipropilaminotetralin (8-OH-DPAT), és a sumatriptan vazokonstriktor valaszait vizsgaltuk
6nmagukban, valamint SB 216641 (5-HT1B/1D antagonista), vagy ritanserin, (5-HT2A receptor
antagonista) el6kezelést kovetéen. Mindegyik agonista kontrahalta az MCA-t. Az 5-CT
koncentracio-hatas Osszefliggést két kilénallé szigmoid gorbe 6sszegzéseként lehet leirni, 1 nM-1
MM (1. fazis), valamint 1 pyM-100 pM koncentracidk kozoétt (2. fazis). A tesztvegylletek agonista
potencidl sorrendje a kdvetkezd volt: 5-CT (1. fazis) > 5-HT > sumatriptan > 8-OH-DPAT > 5-CT
(2. fazis). Az 5-CT altal kivaltott kontrakcié 1. fazisdt az SB 216641 koncentraciofliggé maddon
antagonizalta, mig a 2. fazist a ritanserin. Igy az 5-CT kétfazisu hatdsa feltarta a preparatum két f6
5-HT receptor altipusat. A 8-OH-DPAT és a sumatriptan vazokonstriktor hatasait az 5-HT2A, illetve
az 5-HT1B receptorok koézvetitik. Az 5-HT (<1 pM) altal kivaltott vazokonstrikciot az SB 216641
(10 pM) jobban gatolta, mint a ritanserin (300 nM), ami az 5-HT1B receptorok kifejezettebb
aktivaciéjat mutatja az 5-HT alacsonyabb koncentraciéinal az 5-HT2A receptorokhoz képest. Tehat,
az 5-HT szerepet jatszhat a patkany agy perflzidjanak szabdlyozasaban a funkcionalis 5-HT1B és
5-HT2A receptorok aktivacidjaval. Igy a patkdny kozépagyi artéria elénydsebb érpreparatum a
koronaria artéridknal az 5-HT1B agonistak vazokonstriktor hatasainak kimutatdsaban.

5-HT1B receptor agonist antimigraine drugs can constrict coronary arteries causing serious cardiac
side-effects. Under physiological conditions the density of 5-HT1B receptors is low on the coronary
artery, but it can be upregulated under pathophysiological conditions. The aim of our study was to
test if the rat middle cerebral artery (MCA) contains functional 5-HT1B receptors similarly to human
cerebral arteries. Our study evaluated the receptor subtypes involved in the serotonin-evoked
vasoconstriction in the endothelium denuded MCA of the rat, in vitro. The vasoconstrictor effects of
various 5-HT agonists: 5-HT, 5-carboxamidotryptamine (5-CT), 8-hydroxy-dipropylaminotetralin
(8-OH-DPAT), and sumatriptan were evaluated alone or after pre-treatment with SB 216641, a 5-
HT1B/1D antagonist, or ritanserin, a 5-HT2A receptor antagonist. All agonists constricted the MCA.
The concentration-response curve of 5-CT could be described as the sum of two separate sigmoid
curves between 1 nM-1 pM (1st phase) and 1 pM-100 uM (2nd phase). The rank order of agonist
potency of the test compounds was: 5-CT (1st phase) > 5-HT > sumatriptan > 8-OH-DPAT > 5-CT
(2nd phase). The 1st phase of 5-CT-evoked contractions was concentration-dependently
antagonized by SB 216641, while the 2nd phase was antagonized by ritanserin. So, the biphasic
effect of 5-CT revealed the two main 5-HT receptor subtypes of this vessel. The vasoconstrictor
effects of 8-OH-DPAT and sumatriptan were exclusively mediated via 5-HT2A and 5-HT1B
receptors, respectively. The 5-HT-evoked vasoconstrictions (<1 pM) were more depressed by SB
216641 (10 pM) than by ritanserin (300 nM), demonstrating a more pronounced activation of 5-
HT1B receptors at low concentration than that of 5-HT2A receptors. Therefore, 5-HT can play a role
in the regulation of cerebral perfusion of the rat via activation of functional 5-HT1B and 5-HT2A
receptors. Thus, the middle cerebral artery of the rat is a preferable vessel to the coronary artery
for detecting vasoconstrictor effects of 5-HT1B agonists.
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A gliik6zamin karositja a nitrogén-monoxtlg'ggéi arteriolas dilataciot

Glucosamine impairs nitric_oxide-depengent arteriolar dilatjons , L.
Tari Kataluyl%e%%g ;?E_m Sax Balazs, Kerekes Mate, Nagy Andrea, Kékesi Violetta
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IR€LiGMol/min ic.). Coronary blood flow (CBF), mean arterial pressure, heart rate and ventricular
contractility were measured continuously and coronary conductance (C) was calculated. According
to our results, ionomycine induced a dose-dependent increase in coronary blood flow that was
significantly augmented by KATP blockade. The maximum of augmentation occurred at low doses
of IONO: CBF peakmax, A%: 186+42-344+66, p<0.02, Cexcessmax AmLOHgmm-1:
0.29+0.07—0.56+0.15, p<0.05). By increasing the dose of IONO, the potentiating effect of GLIB
decreased. No significant change was observed in other hemodynamic parameters. Conclusions:
the direct Ca2+ uptake caused by the Ca2+ ionophore is followed by vascular smooth muscle
relaxation; the effect of ionomycine is not directly mediated by the opening of KATP channels; the
increase in vasodilation can be explained by the voltage-dependent calcium influx caused by the
inhibition of KATP channels. Our results - in concordance with previous data - may refer to a
bidirectional interaction of KATP channels and transmembrane calcium flux.



Sorszam
Szerz6k neve

Cim (magyar)

Cim (angol)
Téma
Kulcsszavak
Tipus

Absztrakt (magyar)

Absztrakt (angol)

31. ifj.
Czikora Agnes, Lizanecz Erzsébet, Bagi Zsolt, Papp Zoltan, Edes Istvan, Toth Attila
Debreceni Egyetem, Kardioldgiai Intézet

Anandamid kdzvetitett arachidonsav Gtvonal transz-aktivacié hatasai a mikroerek

Ty

Transactivation of arachidonic acid pathway by anandamide affects microvascular autoregulation
Experimentalis kardioldgia (9)

anandamide, rezistance artery, arachidonic acid, vascular autoregulation, vasodilation

ifj. El6adas (10 perc + 5 perc vita)

Az anandamid (arachidonil-etanolamid) egy endokannabinoid, melyet az idegsejtek és aktivalt
makrofagok szintetizalnak. Az anandamid egyarant aktivalja a kannabinoid (CB1) és vanilloid
receptorokat (TRPV1) és ezen receptorokon keresztil részt vesz az ératmér6 szabalyozasaban. A
kézelmultban vildgossa valt, hogy az anandamid hatékonysagat nagymértékben befolydsolja a
zsirsav amid hidrolazok (FAAH) altali lebomlasa, in vivo. Hipotézisiink szerint az anandamid
lebomlas soran keletkez6 arachidonsav hozzajarul a vaszkularis hatasokhoz, a fentebb emlitett
receptoroktdl fliggetlenll. 20 perces anandamid (30 microM) kezelés szignifikans vazodilataciot
valtott ki patkany vazizombdl izolalt, kantlalt, spontan miogén ténussal rendelkez6 erekben, mely
hatast a FAAH inhibitor URB-597 felfliggesztette. Arachidonsav (1 microM) kezelés hasonld hatassal
jart. A vazodilatacid novekedett a kezelést kovet6é 40 perces regeneracié soran. Tovabba, mind
anandamid, mind arachidonsav csokkentette a mikroerek magasabb (80-120 Hgmm) intraluminaris
nyomas hatasara kialakulé konstrikciéjat (miogén ténus). Az anandamid ezen hatasa
felfiggesztheté volt az FAAH inhibitorral, mig hasonld hatast nem tapasztaltunk a CB1/CB2
agonista R-(+)-Win-55,212, vagy a TRPV1 agonista kapszaicin hatasara. Ezzel szemben anandamid
kezelés az erek kapszaicin valaszanak deszenzitizéciéjaval jart. Ezen hatds nem volt gatolhaté az
FAAH inhibitorral és nem volt kivalthatd arachidonsavval sem, mely tények az el6z6ekkel
ellentétben receptor medidlt hatdsra utalnak. Osszefoglalva, eredményeink szerint az anandamid
képes a rezisztencia erek arachidonsav uUtvonaladt aktivalni és ezaltal szabdlyozni a lokalis
vérellatast.

Anandamide (arachidonylethanolamide) is an endocannabinoid, synthesized by neurons and
activated macrophages. Anandamide regulates vascular diameter by activation of both cannabinoid
(CB1) and vanilloid (TRPV1) receptors. Recently, it become clear that anandamide effectiveness is
controlled by its breakdown, catalyzed by fatty acid amid hydrolases (FAAH), in vivo. We
hypothesized, that arachidonic acid produced by anandamide breakdown contributes to the
vascular effects, independently of the above mentioned receptors. 20 min anandamide (30 microM)
treatment of isolated, pressurized rat skeletal muscle arteries, possessing spontaneous myogenic
tone, evoked a significant vasodilation, which was inhibited by the FAAH inhibitor URB-597 and
mimicked by arachidonic acid (1 microM). The vasodilation was increased after 40 min
regeneration. Moreover, both anandamide and arachidonic acid reduced vascular constriction to
80-120 mmHg intraluminar pressure (spontaneous myogenic tone), which effect of anandamide
was blocked by the FAAH inhibitor and was not mimicked by the CB1 and CB2 agonist R-(+)-Win-
55,212, nor by the TRPV1 agonist capsaicin. In contrast, anandamide evoked a desensitization of
these arteries to capsaicin, which was not inhibited by the FAAH inhibitor, nor mimicked by
arachidonic acid, suggesting breakdown independent, anandamide receptor mediated effects.
Taken together, our data suggests that anandamide transactivates arachidonic acid pathway in the
vasculature, resulting in the modulation of vascular diameter (local perfusion).
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Prosztanoidok szerepe a diabeteshez tarsult magasvérnyomas kialakulasaban
Role of prostanoids in the development of diabetes-assosiated hypertension
Experimentalis kardioldgia (9)
type 2 diabetes, myogenic tone, COX, PGE2
ifj. El6adas (10 perc + 5 perc vita)
A 2-es tipusu diabetes mellitus (2-DM) noveli a magasvérnyomas betegség kialakuldsanak
kockazatat, azonban a hattérben all6 mechanizmusok nem pontosan ismertek. Kisérleteinkben a 2-
DM allatmodelljében (db/db egerek) vizsgaltuk az érfali prosztanoidok szerepét a DM-hoz tarsult
magasvérnyomas  kialakuldsaban. Feltételeztiik, hogy ciklooxigendz-2 (COX-2)-eredetl
prosztaglandin E2 (PGE2) az EP1 receptoranak aktivalasa révén fokozza a db/db egerek
rezisztencia ereinek ténusat és emeli az allatok vérnyomasat. A kontroll egerekhez viszonyitva a
db/db egereknek magasabb volt a vérnyomasa, amivel parhuzamosan az izolalt vazizom
rezisztenica ereiben fokozott nyomas-indukalta miogén tonust mértink. A db/db egerek vazizom
mikroereiben fokozott COX-2 expressziot mutattunk ki, ami fokozott PGE2 metabolit plazma
szintekkel tarsult. A db/db egerek arterioldiban mért fokozott miogén tonust a szelektiv COX-2
gatlé NS-398 (10 mikroM) és a PGE2 receptor gatl6 AH6809 (10 mikroM) a kontroll szintre
csokkentette. Az izolalt mirkoerekben a szelektiv EP1 receptor agonista 17-fenil-trinor-PGE2 (1 pM-
10 nM), valamint a PGE2 (1 pM-10nM) dézis-fliggdé konstrikciot okozott, ami azonban nagyobb volt
a db/db (max: 31+4 és 29+5%), mint a kontroll egerekben (max: 20+2 és 14+3%). Tovabba, az
EP1 receptor gatlé, AH6809 oralis adasa (10 mg/kg/nap, 4 napig) szignifikdnsan csdkkentette a
db/db egerek vérnyomasat, mig a kontroll egerek vérnyomasara nem volt hatdssal. Kisérleteink
eredményei szerint a db/db egerek arterioldiban a COX-2 eredet(i PGE2 termelés fokozddik, ami az
EP1 receptor aktivdldsa révén fokozza az arterioldk tonusat és emeli az egerek szisztémas
vérnyomasat. Feltételezziik, hogy az EP1 gatldsa Uj terdpids célpont lehet a diabetes mellitushoz

s

Type 2 diabetes mellitus accelerates the development of hypertension, but the underlying
mechanisms are not completely understood. We tested the hypothesis that cyclooxygenase-2
(COX-2)-derived prostaglandins (PG) via activating EP1 type PGE2 receptors increase arteriolar
tone and enhance blood pressure in mice with type 2 diabetes mellitus (db/db mice). We found
that db/db mice exhibited higher blood pressure and enhanced myogenic tone of isolated,
pressurized gracilis muscle arterioles, when compared to controls. In arterioles of db/db mice we
found an increased expression of COX-2, which was associated with elevated level of PGE2
metabolites in the plasma. In db/db mice the enhanced arteriolar tone was reduced by the
selective COX-2 inhibitor, NS-398 (10 microM) or by the type 1 PGE2 receptor (EP1) antagonist,
AH6809 (10 microM) to the level observed in arterioles of control mice. Exogenous application of
the EP1 receptor selective agonist, 17-phenyl-trinor-PGE2 (1 pM-10 nM) or the PGE2 itself (10 pM-
0.1 nM) elicited arteriolar constrictions that found to be significantly enhanced in db/db (max:
31+4 és 29+5%) than in the control mice (max: 20+2 és 14+3%, respectively). Furthermore, oral
administration of EP1 receptor antagonist, AH6809 (10 mg/kg/day) significantly reduced systolic
blood pressure in db/db mice, but did not affect blood pressure of control animals. Thus, we
propose that an increased COX-2 expression in resistance vessels leads to an enhanced production
of PGE2 metabolites, which via activating EP1 receptors increase the tone of skeletal muscle
arterioles and elevate the blood pressure of mice with type 2 diabetes. We propose a potential role
for the antagonist of the EP1 receptors in the therapy of diabetes-associated hypertension.
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ACE gatlas hatasa a coronaria erek angiotenzin és bradikinin kozvetitette érvalaszaira
diabetes mellitusban

Impact of ACE inhibition on angiotensin and bradykinin-evoked coronary responses in diabetes
mellitus

Experimentalis kardioldgia (9)
coronary, ACE, angiotensin I, angiotensin II
ifj. El6adas (10 perc + 5 perc vita)

Korabbi vizsgalatok kimutattdk, hogy az angiotenzin konvertalé enzim (ACE) gatlasa csokkenti a
diabetes mellitusban jelentkez6 cardiovascularis komplikacidk kialakulasat. Coronaria mikroerekben
az angiotenzin I (Ang I) és az Ang II potencialisan vazodilatator hatasu; ezért a vascularis ACE
gatlasa akar karos hatassal is lehet a coronaria mikroerek dilatacidos funkcidjara. Ezért
megvizsgaltuk az ACE gatl6é captopril hatasat az Ang I, II és bradikinin altal kivaltott dilataciora 2-
es tipusu diabeteses (2DM) patkanyokbdl (10 hétig magas zsirtartalmu diéta), illetve 2DM
betegekbdl szarmazd coronaria arterioldkban. Az izolalt, allandé nyomason tartott coronaria
arterioldkon az Ang II kivaltott dilataci6 nem kilonb6zott 2DM és kontroll allatokban. Ezzel
szemben az Ang I szignifikdnsan nagyobb, mig a bradikinin szignifikdnsan kisebb dilataciot idézett
el6 2DM allatok coronaria ereiben. Captopril inkubacidja nem volt hatassal sem a kontroll, sem a
2DM arterioldk Ang I vélaszaira, de szignifikdnsan novelte a 2DM allatokbdl izoldlt coronaria erek
bradikinin valaszait. 2DM betegekbdl izolalt coronaria arterioldkon mind az Ang I, mind az Ang II
jelentés dilataciot valtott ki, amelyekre az in vitro captopril inkubacid6 nem volt hatassal.
Osszességében adataink a vaszkuldris ACE korondria mikroerekben toérténd up-reguldcidjat
mutatjdk 2DM patkanyokban, mely fokozott Ang I és cstkkent bradikinin kivaltotta dilatéciot
eredményez. Feltételezziik tovabba, hogy a vascularis ACE gatlasa nincs jelent6s hatassal az Ang I
kivaltotta dilataciéra, igy az Ang I - Ang II atalakuldsra, sem human, sem patkany izolalt koronaria
arterioldkban.

Angiotensin converting enzyme (ACE) inhibition has been shown to prevent cardiovascular
complications in diabetes mellitus. In the coronary microvessels both angiotensin I (Ang I) and Ang
II found to be potent vasodilators; thus inhibition of vascular ACE might be detrimental on dilator
function of coronary arterioles. Thus, we sought to investigate the effects of ACE inhibitor, captopril
on Ang I, II and bradykinin-induced responses in coronary arterioles isolated from type 2 diabetic
(2DM) rats (high fat feeding for 10 weeks) and also from humans with 2DM. In isolated,
pressurized coronary arterioles Ang II elicited substantial dilations, which were not significantly
different in 2DM and control rats. Dilations to Ang I, however, were significantly enhanced,
whereas dilations to bradykinin were markedly reduced in coronary arterioles from 2DM animals.
Incubation and presence of captopril did not affect coronary dilations to Ang I either in control and
2DM groups, but significantly enhanced bradykinin-induced dilations in coronary vessels of 2DM
animals. In coronary arterioles isolated from humans with 2DM both Ang I and Ang II elicited
substantial dilations, which were not affected by in vitro captopril incubation. Collectively, these
data suggest an up-regulation of vascular ACE in the coronary arteriolar wall, which leads to an
enhanced Ang I-induced dilations, but diminished bradykinin-induced responses in 2DM rats. We
also suggest that inhibiting of vascular ACE did not affect the Ang I-evoked dilations, hence Ang I -
Ang II conversion either in rats or humans with 2DM.
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Miklosné Kovacs Anikod, Harsing Laszl6 Gabor, Szénasi Gabor
EGIS Gydgyszergyar Nyrt.

A patkany kozépagyi artériaja alkalmas a szerotonin-1B agonistak vazokonstriktor
hatasanak kimutatasara

The rat middle cerebral artery is suitable for detecting vasoconstrictor effect of serotonergic-1B
receptor agonists

Experimentalis kardioldgia (9)
vasoconstriction, 5-HT1B, 5-HT2A receptors
El6adas (10 perc + 5 perc vita)

Az 5-HT1B receptor agonista antimigrén szerek 6sszehlzhatjdk a koszorlUsereket komoly kardialis
mellékhatasokat okozva. Fizioldgids koralmények kozott az 5-HT1B receptorstirliség alacsony a
koszoris erekben, mig patofizioldgids helyzetekben fellilszabalyozédhat. Munkank célja annak
vizsgalata volt, hogy patkany kozépagyi artéridgjaban (MCA), hasonléan a human agyi erekhez,
taldlhatok-e funkciondlis 5-HT1B receptorok. Kisérleteink feltartdk a szerotonin altal kivaltott
vazokonstrikcidoban szerepet jatszé receptor altipusokat patkany endotélfosztott MCA-jaban, in
vitro. Kulénb6z6 5-HT agonistdk, az 5-HT, 5-carboxamidotriptamin (5-CT), a 8-hidroxi-
dipropilaminotetralin (8-OH-DPAT), és a sumatriptan vazokonstriktor valaszait vizsgaltuk
6nmagukban, valamint SB 216641 (5-HT1B/1D antagonista), vagy ritanserin, (5-HT2A receptor
antagonista) el6kezelést kovetéen. Mindegyik agonista kontrahalta az MCA-t. Az 5-CT
koncentracio-hatas Osszefliggést két kilénallé szigmoid gorbe 6sszegzéseként lehet leirni, 1 nM-1
MM (1. fazis), valamint 1 pyM-100 pM koncentracidk kozoétt (2. fazis). A tesztvegylletek agonista
potencidl sorrendje a kdvetkezd volt: 5-CT (1. fazis) > 5-HT > sumatriptan > 8-OH-DPAT > 5-CT
(2. fazis). Az 5-CT altal kivaltott kontrakcié 1. fazisdt az SB 216641 koncentraciofliggé maddon
antagonizalta, mig a 2. fazist a ritanserin. Igy az 5-CT kétfazisu hatdsa feltarta a preparatum két f6
5-HT receptor altipusat. A 8-OH-DPAT és a sumatriptan vazokonstriktor hatasait az 5-HT2A, illetve
az 5-HT1B receptorok koézvetitik. Az 5-HT (<1 pM) altal kivaltott vazokonstrikciot az SB 216641
(10 pM) jobban gatolta, mint a ritanserin (300 nM), ami az 5-HT1B receptorok kifejezettebb
aktivaciéjat mutatja az 5-HT alacsonyabb koncentraciéinal az 5-HT2A receptorokhoz képest. Tehat,
az 5-HT szerepet jatszhat a patkany agy perflzidjanak szabdlyozasaban a funkcionalis 5-HT1B és
5-HT2A receptorok aktivacidjaval. Igy a patkdny kozépagyi artéria elénydsebb érpreparatum a
koronaria artéridknal az 5-HT1B agonistak vazokonstriktor hatasainak kimutatdsaban.

5-HT1B receptor agonist antimigraine drugs can constrict coronary arteries causing serious cardiac
side-effects. Under physiological conditions the density of 5-HT1B receptors is low on the coronary
artery, but it can be upregulated under pathophysiological conditions. The aim of our study was to
test if the rat middle cerebral artery (MCA) contains functional 5-HT1B receptors similarly to human
cerebral arteries. Our study evaluated the receptor subtypes involved in the serotonin-evoked
vasoconstriction in the endothelium denuded MCA of the rat, in vitro. The vasoconstrictor effects of
various 5-HT agonists: 5-HT, 5-carboxamidotryptamine (5-CT), 8-hydroxy-dipropylaminotetralin
(8-OH-DPAT), and sumatriptan were evaluated alone or after pre-treatment with SB 216641, a 5-
HT1B/1D antagonist, or ritanserin, a 5-HT2A receptor antagonist. All agonists constricted the MCA.
The concentration-response curve of 5-CT could be described as the sum of two separate sigmoid
curves between 1 nM-1 pM (1st phase) and 1 pM-100 uM (2nd phase). The rank order of agonist
potency of the test compounds was: 5-CT (1st phase) > 5-HT > sumatriptan > 8-OH-DPAT > 5-CT
(2nd phase). The 1st phase of 5-CT-evoked contractions was concentration-dependently
antagonized by SB 216641, while the 2nd phase was antagonized by ritanserin. So, the biphasic
effect of 5-CT revealed the two main 5-HT receptor subtypes of this vessel. The vasoconstrictor
effects of 8-OH-DPAT and sumatriptan were exclusively mediated via 5-HT2A and 5-HT1B
receptors, respectively. The 5-HT-evoked vasoconstrictions (<1 pM) were more depressed by SB
216641 (10 pM) than by ritanserin (300 nM), demonstrating a more pronounced activation of 5-
HT1B receptors at low concentration than that of 5-HT2A receptors. Therefore, 5-HT can play a role
in the regulation of cerebral perfusion of the rat via activation of functional 5-HT1B and 5-HT2A
receptors. Thus, the middle cerebral artery of the rat is a preferable vessel to the coronary artery
for detecting vasoconstrictor effects of 5-HT1B agonists.
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A gliik6zamin karositja a nitrogén-monoxtlg'ggéi arteriolas dilataciot

Glucosamine impairs nitric_oxide-depengent arteriolar dilatjons , L.
Tari Kataluyl%e%%g ;?E_m Sax Balazs, Kerekes Mate, Nagy Andrea, Kékesi Violetta

SXP¥INGBIS B'%isétleti Laboratérium
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IR€LiGMol/min ic.). Coronary blood flow (CBF), mean arterial pressure, heart rate and ventricular
contractility were measured continuously and coronary conductance (C) was calculated. According
to our results, ionomycine induced a dose-dependent increase in coronary blood flow that was
significantly augmented by KATP blockade. The maximum of augmentation occurred at low doses
of IONO: CBF peakmax, A%: 186+42-344+66, p<0.02, Cexcessmax AmLOHgmm-1:
0.29+0.07—0.56+0.15, p<0.05). By increasing the dose of IONO, the potentiating effect of GLIB
decreased. No significant change was observed in other hemodynamic parameters. Conclusions:
the direct Ca2+ uptake caused by the Ca2+ ionophore is followed by vascular smooth muscle
relaxation; the effect of ionomycine is not directly mediated by the opening of KATP channels; the
increase in vasodilation can be explained by the voltage-dependent calcium influx caused by the
inhibition of KATP channels. Our results - in concordance with previous data - may refer to a
bidirectional interaction of KATP channels and transmembrane calcium flux.
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Anandamid kdzvetitett arachidonsav Gtvonal transz-aktivacié hatasai a mikroerek

Ty

Transactivation of arachidonic acid pathway by anandamide affects microvascular autoregulation
Experimentalis kardioldgia (9)

anandamide, rezistance artery, arachidonic acid, vascular autoregulation, vasodilation

ifj. El6adas (10 perc + 5 perc vita)

Az anandamid (arachidonil-etanolamid) egy endokannabinoid, melyet az idegsejtek és aktivalt
makrofagok szintetizalnak. Az anandamid egyarant aktivalja a kannabinoid (CB1) és vanilloid
receptorokat (TRPV1) és ezen receptorokon keresztil részt vesz az ératmér6 szabalyozasaban. A
kézelmultban vildgossa valt, hogy az anandamid hatékonysagat nagymértékben befolydsolja a
zsirsav amid hidrolazok (FAAH) altali lebomlasa, in vivo. Hipotézisiink szerint az anandamid
lebomlas soran keletkez6 arachidonsav hozzajarul a vaszkularis hatasokhoz, a fentebb emlitett
receptoroktdl fliggetlenll. 20 perces anandamid (30 microM) kezelés szignifikans vazodilataciot
valtott ki patkany vazizombdl izolalt, kantlalt, spontan miogén ténussal rendelkez6 erekben, mely
hatast a FAAH inhibitor URB-597 felfliggesztette. Arachidonsav (1 microM) kezelés hasonld hatassal
jart. A vazodilatacid novekedett a kezelést kovet6é 40 perces regeneracié soran. Tovabba, mind
anandamid, mind arachidonsav csokkentette a mikroerek magasabb (80-120 Hgmm) intraluminaris
nyomas hatasara kialakulé konstrikciéjat (miogén ténus). Az anandamid ezen hatasa
felfiggesztheté volt az FAAH inhibitorral, mig hasonld hatast nem tapasztaltunk a CB1/CB2
agonista R-(+)-Win-55,212, vagy a TRPV1 agonista kapszaicin hatasara. Ezzel szemben anandamid
kezelés az erek kapszaicin valaszanak deszenzitizéciéjaval jart. Ezen hatds nem volt gatolhaté az
FAAH inhibitorral és nem volt kivalthatd arachidonsavval sem, mely tények az el6z6ekkel
ellentétben receptor medidlt hatdsra utalnak. Osszefoglalva, eredményeink szerint az anandamid
képes a rezisztencia erek arachidonsav uUtvonaladt aktivalni és ezaltal szabdlyozni a lokalis
vérellatast.

Anandamide (arachidonylethanolamide) is an endocannabinoid, synthesized by neurons and
activated macrophages. Anandamide regulates vascular diameter by activation of both cannabinoid
(CB1) and vanilloid (TRPV1) receptors. Recently, it become clear that anandamide effectiveness is
controlled by its breakdown, catalyzed by fatty acid amid hydrolases (FAAH), in vivo. We
hypothesized, that arachidonic acid produced by anandamide breakdown contributes to the
vascular effects, independently of the above mentioned receptors. 20 min anandamide (30 microM)
treatment of isolated, pressurized rat skeletal muscle arteries, possessing spontaneous myogenic
tone, evoked a significant vasodilation, which was inhibited by the FAAH inhibitor URB-597 and
mimicked by arachidonic acid (1 microM). The vasodilation was increased after 40 min
regeneration. Moreover, both anandamide and arachidonic acid reduced vascular constriction to
80-120 mmHg intraluminar pressure (spontaneous myogenic tone), which effect of anandamide
was blocked by the FAAH inhibitor and was not mimicked by the CB1 and CB2 agonist R-(+)-Win-
55,212, nor by the TRPV1 agonist capsaicin. In contrast, anandamide evoked a desensitization of
these arteries to capsaicin, which was not inhibited by the FAAH inhibitor, nor mimicked by
arachidonic acid, suggesting breakdown independent, anandamide receptor mediated effects.
Taken together, our data suggests that anandamide transactivates arachidonic acid pathway in the
vasculature, resulting in the modulation of vascular diameter (local perfusion).
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Prosztanoidok szerepe a diabeteshez tarsult magasvérnyomas kialakulasaban
Role of prostanoids in the development of diabetes-assosiated hypertension
Experimentalis kardioldgia (9)
type 2 diabetes, myogenic tone, COX, PGE2
ifj. El6adas (10 perc + 5 perc vita)
A 2-es tipusu diabetes mellitus (2-DM) noveli a magasvérnyomas betegség kialakuldsanak
kockazatat, azonban a hattérben all6 mechanizmusok nem pontosan ismertek. Kisérleteinkben a 2-
DM allatmodelljében (db/db egerek) vizsgaltuk az érfali prosztanoidok szerepét a DM-hoz tarsult
magasvérnyomas  kialakuldsaban. Feltételeztiik, hogy ciklooxigendz-2 (COX-2)-eredetl
prosztaglandin E2 (PGE2) az EP1 receptoranak aktivalasa révén fokozza a db/db egerek
rezisztencia ereinek ténusat és emeli az allatok vérnyomasat. A kontroll egerekhez viszonyitva a
db/db egereknek magasabb volt a vérnyomasa, amivel parhuzamosan az izolalt vazizom
rezisztenica ereiben fokozott nyomas-indukalta miogén tonust mértink. A db/db egerek vazizom
mikroereiben fokozott COX-2 expressziot mutattunk ki, ami fokozott PGE2 metabolit plazma
szintekkel tarsult. A db/db egerek arterioldiban mért fokozott miogén tonust a szelektiv COX-2
gatlé NS-398 (10 mikroM) és a PGE2 receptor gatl6 AH6809 (10 mikroM) a kontroll szintre
csokkentette. Az izolalt mirkoerekben a szelektiv EP1 receptor agonista 17-fenil-trinor-PGE2 (1 pM-
10 nM), valamint a PGE2 (1 pM-10nM) dézis-fliggdé konstrikciot okozott, ami azonban nagyobb volt
a db/db (max: 31+4 és 29+5%), mint a kontroll egerekben (max: 20+2 és 14+3%). Tovabba, az
EP1 receptor gatlé, AH6809 oralis adasa (10 mg/kg/nap, 4 napig) szignifikdnsan csdkkentette a
db/db egerek vérnyomasat, mig a kontroll egerek vérnyomasara nem volt hatdssal. Kisérleteink
eredményei szerint a db/db egerek arterioldiban a COX-2 eredet(i PGE2 termelés fokozddik, ami az
EP1 receptor aktivdldsa révén fokozza az arterioldk tonusat és emeli az egerek szisztémas
vérnyomasat. Feltételezziik, hogy az EP1 gatldsa Uj terdpids célpont lehet a diabetes mellitushoz

s

Type 2 diabetes mellitus accelerates the development of hypertension, but the underlying
mechanisms are not completely understood. We tested the hypothesis that cyclooxygenase-2
(COX-2)-derived prostaglandins (PG) via activating EP1 type PGE2 receptors increase arteriolar
tone and enhance blood pressure in mice with type 2 diabetes mellitus (db/db mice). We found
that db/db mice exhibited higher blood pressure and enhanced myogenic tone of isolated,
pressurized gracilis muscle arterioles, when compared to controls. In arterioles of db/db mice we
found an increased expression of COX-2, which was associated with elevated level of PGE2
metabolites in the plasma. In db/db mice the enhanced arteriolar tone was reduced by the
selective COX-2 inhibitor, NS-398 (10 microM) or by the type 1 PGE2 receptor (EP1) antagonist,
AH6809 (10 microM) to the level observed in arterioles of control mice. Exogenous application of
the EP1 receptor selective agonist, 17-phenyl-trinor-PGE2 (1 pM-10 nM) or the PGE2 itself (10 pM-
0.1 nM) elicited arteriolar constrictions that found to be significantly enhanced in db/db (max:
31+4 és 29+5%) than in the control mice (max: 20+2 és 14+3%, respectively). Furthermore, oral
administration of EP1 receptor antagonist, AH6809 (10 mg/kg/day) significantly reduced systolic
blood pressure in db/db mice, but did not affect blood pressure of control animals. Thus, we
propose that an increased COX-2 expression in resistance vessels leads to an enhanced production
of PGE2 metabolites, which via activating EP1 receptors increase the tone of skeletal muscle
arterioles and elevate the blood pressure of mice with type 2 diabetes. We propose a potential role
for the antagonist of the EP1 receptors in the therapy of diabetes-associated hypertension.
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ACE gatlas hatasa a coronaria erek angiotenzin és bradikinin kozvetitette érvalaszaira
diabetes mellitusban

Impact of ACE inhibition on angiotensin and bradykinin-evoked coronary responses in diabetes
mellitus

Experimentalis kardioldgia (9)
coronary, ACE, angiotensin I, angiotensin II
ifj. El6adas (10 perc + 5 perc vita)

Korabbi vizsgalatok kimutattdk, hogy az angiotenzin konvertalé enzim (ACE) gatlasa csokkenti a
diabetes mellitusban jelentkez6 cardiovascularis komplikacidk kialakulasat. Coronaria mikroerekben
az angiotenzin I (Ang I) és az Ang II potencialisan vazodilatator hatasu; ezért a vascularis ACE
gatlasa akar karos hatassal is lehet a coronaria mikroerek dilatacidos funkcidjara. Ezért
megvizsgaltuk az ACE gatl6é captopril hatasat az Ang I, II és bradikinin altal kivaltott dilataciora 2-
es tipusu diabeteses (2DM) patkanyokbdl (10 hétig magas zsirtartalmu diéta), illetve 2DM
betegekbdl szarmazd coronaria arterioldkban. Az izolalt, allandé nyomason tartott coronaria
arterioldkon az Ang II kivaltott dilataci6 nem kilonb6zott 2DM és kontroll allatokban. Ezzel
szemben az Ang I szignifikdnsan nagyobb, mig a bradikinin szignifikdnsan kisebb dilataciot idézett
el6 2DM allatok coronaria ereiben. Captopril inkubacidja nem volt hatassal sem a kontroll, sem a
2DM arterioldk Ang I vélaszaira, de szignifikdnsan novelte a 2DM allatokbdl izoldlt coronaria erek
bradikinin valaszait. 2DM betegekbdl izolalt coronaria arterioldkon mind az Ang I, mind az Ang II
jelentés dilataciot valtott ki, amelyekre az in vitro captopril inkubacid6 nem volt hatassal.
Osszességében adataink a vaszkuldris ACE korondria mikroerekben toérténd up-reguldcidjat
mutatjdk 2DM patkanyokban, mely fokozott Ang I és cstkkent bradikinin kivaltotta dilatéciot
eredményez. Feltételezziik tovabba, hogy a vascularis ACE gatlasa nincs jelent6s hatassal az Ang I
kivaltotta dilataciéra, igy az Ang I - Ang II atalakuldsra, sem human, sem patkany izolalt koronaria
arterioldkban.

Angiotensin converting enzyme (ACE) inhibition has been shown to prevent cardiovascular
complications in diabetes mellitus. In the coronary microvessels both angiotensin I (Ang I) and Ang
II found to be potent vasodilators; thus inhibition of vascular ACE might be detrimental on dilator
function of coronary arterioles. Thus, we sought to investigate the effects of ACE inhibitor, captopril
on Ang I, II and bradykinin-induced responses in coronary arterioles isolated from type 2 diabetic
(2DM) rats (high fat feeding for 10 weeks) and also from humans with 2DM. In isolated,
pressurized coronary arterioles Ang II elicited substantial dilations, which were not significantly
different in 2DM and control rats. Dilations to Ang I, however, were significantly enhanced,
whereas dilations to bradykinin were markedly reduced in coronary arterioles from 2DM animals.
Incubation and presence of captopril did not affect coronary dilations to Ang I either in control and
2DM groups, but significantly enhanced bradykinin-induced dilations in coronary vessels of 2DM
animals. In coronary arterioles isolated from humans with 2DM both Ang I and Ang II elicited
substantial dilations, which were not affected by in vitro captopril incubation. Collectively, these
data suggest an up-regulation of vascular ACE in the coronary arteriolar wall, which leads to an
enhanced Ang I-induced dilations, but diminished bradykinin-induced responses in 2DM rats. We
also suggest that inhibiting of vascular ACE did not affect the Ang I-evoked dilations, hence Ang I -
Ang II conversion either in rats or humans with 2DM.
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A patkany kozépagyi artériaja alkalmas a szerotonin-1B agonistak vazokonstriktor
hatasanak kimutatasara

The rat middle cerebral artery is suitable for detecting vasoconstrictor effect of serotonergic-1B
receptor agonists

Experimentalis kardioldgia (9)
vasoconstriction, 5-HT1B, 5-HT2A receptors
El6adas (10 perc + 5 perc vita)

Az 5-HT1B receptor agonista antimigrén szerek 6sszehlzhatjdk a koszorlUsereket komoly kardialis
mellékhatasokat okozva. Fizioldgids koralmények kozott az 5-HT1B receptorstirliség alacsony a
koszoris erekben, mig patofizioldgids helyzetekben fellilszabalyozédhat. Munkank célja annak
vizsgalata volt, hogy patkany kozépagyi artéridgjaban (MCA), hasonléan a human agyi erekhez,
taldlhatok-e funkciondlis 5-HT1B receptorok. Kisérleteink feltartdk a szerotonin altal kivaltott
vazokonstrikcidoban szerepet jatszé receptor altipusokat patkany endotélfosztott MCA-jaban, in
vitro. Kulénb6z6 5-HT agonistdk, az 5-HT, 5-carboxamidotriptamin (5-CT), a 8-hidroxi-
dipropilaminotetralin (8-OH-DPAT), és a sumatriptan vazokonstriktor valaszait vizsgaltuk
6nmagukban, valamint SB 216641 (5-HT1B/1D antagonista), vagy ritanserin, (5-HT2A receptor
antagonista) el6kezelést kovetéen. Mindegyik agonista kontrahalta az MCA-t. Az 5-CT
koncentracio-hatas Osszefliggést két kilénallé szigmoid gorbe 6sszegzéseként lehet leirni, 1 nM-1
MM (1. fazis), valamint 1 pyM-100 pM koncentracidk kozoétt (2. fazis). A tesztvegylletek agonista
potencidl sorrendje a kdvetkezd volt: 5-CT (1. fazis) > 5-HT > sumatriptan > 8-OH-DPAT > 5-CT
(2. fazis). Az 5-CT altal kivaltott kontrakcié 1. fazisdt az SB 216641 koncentraciofliggé maddon
antagonizalta, mig a 2. fazist a ritanserin. Igy az 5-CT kétfazisu hatdsa feltarta a preparatum két f6
5-HT receptor altipusat. A 8-OH-DPAT és a sumatriptan vazokonstriktor hatasait az 5-HT2A, illetve
az 5-HT1B receptorok koézvetitik. Az 5-HT (<1 pM) altal kivaltott vazokonstrikciot az SB 216641
(10 pM) jobban gatolta, mint a ritanserin (300 nM), ami az 5-HT1B receptorok kifejezettebb
aktivaciéjat mutatja az 5-HT alacsonyabb koncentraciéinal az 5-HT2A receptorokhoz képest. Tehat,
az 5-HT szerepet jatszhat a patkany agy perflzidjanak szabdlyozasaban a funkcionalis 5-HT1B és
5-HT2A receptorok aktivacidjaval. Igy a patkdny kozépagyi artéria elénydsebb érpreparatum a
koronaria artéridknal az 5-HT1B agonistak vazokonstriktor hatasainak kimutatdsaban.

5-HT1B receptor agonist antimigraine drugs can constrict coronary arteries causing serious cardiac
side-effects. Under physiological conditions the density of 5-HT1B receptors is low on the coronary
artery, but it can be upregulated under pathophysiological conditions. The aim of our study was to
test if the rat middle cerebral artery (MCA) contains functional 5-HT1B receptors similarly to human
cerebral arteries. Our study evaluated the receptor subtypes involved in the serotonin-evoked
vasoconstriction in the endothelium denuded MCA of the rat, in vitro. The vasoconstrictor effects of
various 5-HT agonists: 5-HT, 5-carboxamidotryptamine (5-CT), 8-hydroxy-dipropylaminotetralin
(8-OH-DPAT), and sumatriptan were evaluated alone or after pre-treatment with SB 216641, a 5-
HT1B/1D antagonist, or ritanserin, a 5-HT2A receptor antagonist. All agonists constricted the MCA.
The concentration-response curve of 5-CT could be described as the sum of two separate sigmoid
curves between 1 nM-1 pM (1st phase) and 1 pM-100 uM (2nd phase). The rank order of agonist
potency of the test compounds was: 5-CT (1st phase) > 5-HT > sumatriptan > 8-OH-DPAT > 5-CT
(2nd phase). The 1st phase of 5-CT-evoked contractions was concentration-dependently
antagonized by SB 216641, while the 2nd phase was antagonized by ritanserin. So, the biphasic
effect of 5-CT revealed the two main 5-HT receptor subtypes of this vessel. The vasoconstrictor
effects of 8-OH-DPAT and sumatriptan were exclusively mediated via 5-HT2A and 5-HT1B
receptors, respectively. The 5-HT-evoked vasoconstrictions (<1 pM) were more depressed by SB
216641 (10 pM) than by ritanserin (300 nM), demonstrating a more pronounced activation of 5-
HT1B receptors at low concentration than that of 5-HT2A receptors. Therefore, 5-HT can play a role
in the regulation of cerebral perfusion of the rat via activation of functional 5-HT1B and 5-HT2A
receptors. Thus, the middle cerebral artery of the rat is a preferable vessel to the coronary artery
for detecting vasoconstrictor effects of 5-HT1B agonists.
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Az ATP-fiigg6 kalium csatornak és a Ca felvétel kdlcsonhatasa a koronaria ereken: az
ionomycin hatasa

Interaction of ATP-dependent potassium channels and calcium uptake on coronary arteries: the
effect of ionomycine

Experimentalis kardioldgia (9)
Ca2+ ionophore, ATP-dependent potassium channel, L-type calcium channel, coronary dilatation
El6adas (10 perc + 5 perc vita)

Régdta gylilnek azok az ismeretek, melyek szerint szamos endogén vazodilatator koronaria
hatasaban az ATP-figg6é kalium (KATP) csatorndk és az L-tipusl kalcium csatornak aktivacioja
egyarant szerepet jatszanak. A KATP csatorna mikoédés és a Ca2+ ér-simaizom sejtekbe valo
belépése kapcsolatanak egyik példaja a parathormon hatadsa: a Ca2+ forgalom fé szabalyozéja
rendkivil erGs értagitd, mely hatdsat a KATP csatorna blokkold glibenklamid (GLIB) gatolni képes.
E kapcsolat vizsgalatara egy Ca2+ ionofor agens (ionomycin, IONO) koszorlér dramlasra gyakorolt
hatdsat és annak mechanizmusat tanulmanyoztuk. A kisérleteket (n=6) altatott kutyak in situ
szivén végeztliik, ahol ionomycin (0.1-0.2-0.4 mg) intrakoronarias (ic.) adasaval ddézishatas-
Osszefliggéseket vettlink fel KATP blokad (GLIB, 0.75 pmol/min ic.) el6tt és alatt. Folyamatosan
mértiilk a korondria aramlast (CBF), az artérids kozépnyomast, a szivfrekvenciat, a kamrai
kontraktilitast és szamitottuk a koronaria konduktancia (C) értékeket. Eredményeink szerint az
ionomycin dézisfiiggé daramlasnovekedést valtott ki a koronaridkon, ami KATP blokad alatt
jelentésen megnovekedett. A hatdsfokozddds maximuma az alacsony doézisokra esett: CBF
peakmax, A%: 186+42-344+66, p<0.02, C tébbletmax AmLOHgmm-1: 0.29+0.07—0.56+0.15,
p<0.05). Az IONO dézis novelésével a GLIB potencirozd hatdsa csékkent. Mas hemodinamikai
paraméterekben valtozast nem tapasztaltunk. Kovetkeztetések: a Ca ionofor altal kivalthatd direkt
Ca felvételt ér-simaizom relaxacié kiséri; az ionomycin hatdsa nem kozvetlenil KATP csatorna
megnyildson keresztul valésul meg; a vazodilatacié névekedését magyarazhatja a KATP csatorna
blokkolasan at létrejové feszlltségfliggé Ca2+ bedramlds. Feltételezéslink szerint az eredmények -
a kordbbiakkal 6sszevetésben - a KATP csatorndk és a transzmembran Ca mozgdas kétiranyd,

s

According to a growing body of evidence, interaction of ATP-dependent potassium (KATP) channels
and L-type calcium channels may play a role in the vasodilatory effect of several endogenous
substances. A good example for the connection between the function of KATP channels and the
Ca2+ influx into smooth muscle cells is the parathormone, the main regulator of calcium
homeostasis which is an extremely strong vasodilator. Its latter effect can be inhibited with
glibenclamide (GLIB), an inhibitor of the KATP channel. To investigate this interaction, the effect of
a Ca2+ ionophor agent (ionomycine, IONO) on coronary blood flow and its mechanism were
studied on the in situ heart of anaesthetized dogs (n=6). Dose-response curves of intracoronarily
(ic.) administered IONO (0.1-0.2-0.4 mg) were recorded before and under KATP blockade (GLIB,
0.75 pmol/min ic.). Coronary blood flow (CBF), mean arterial pressure, heart rate and ventricular
contractility were measured continuously and coronary conductance (C) was calculated. According
to our results, ionomycine induced a dose-dependent increase in coronary blood flow that was
significantly augmented by KATP blockade. The maximum of augmentation occurred at low doses
of IONO: CBF peakmax, A%: 186+42-344+66, p<0.02, Cexcessmax AmLOHgmm-1:
0.29+0.07—0.56+0.15, p<0.05). By increasing the dose of IONO, the potentiating effect of GLIB
decreased. No significant change was observed in other hemodynamic parameters. Conclusions:
the direct Ca2+ uptake caused by the Ca2+ ionophore is followed by vascular smooth muscle
relaxation; the effect of ionomycine is not directly mediated by the opening of KATP channels; the
increase in vasodilation can be explained by the voltage-dependent calcium influx caused by the
inhibition of KATP channels. Our results - in concordance with previous data - may refer to a
bidirectional interaction of KATP channels and transmembrane calcium flux.



