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A MYOCARDIUM ISCHAEMIAS KAROSODASA
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A myocardium ischacmiis anyagcserezavara kovetkeztében a szivizomsejtek
kontraktilis fehérjerendszere sériil. Célunk a myocardialis infarctus sorin intra-
celluldrisan aktivilédé proteolitikus folyamatok elemzése, melyhez az infarc-
tuson 4tesett betegek szérumabél a troponin degradiciés termékek molekulasiily
szerinti megoszlsin keresztiil kivinunk cljutni. A fehérjekirosit6 folyamatok
modellezését rekombinins médszerekkel eldallitott, tisztitott troponin I mole-
kulsk in vitro u-calpain hasftisival valésftjuk meg. A troponin I molekuldkat a
vérplazma tobbi fehérjéjétsl SDS-poliacrylamid gélelektroforézis segitségével
vilasztottuk el. A molekuldk azonositisit Western immunoblot médszerrel
(kecskében termeltetett humin troponin I ellenes poliklonilis elsGdleges anti-
test, biotinilt kecske IgG ellenes nyiilban termeltetett poliklonilis masodlagos
antitest, VECTOR kit és ECL el6hivis) végeztiik. A betegek szérumival t6rténd
kisérletek sorin tSbb technikai problémit kellett megoldanunk. A szérumban
nagy mennyiségben jelen levs immunglobulinok kénnytlinca az elektroforézist
kévetden a troponin I molekulasiilydnak megfelel6 magassigban helyezkedettel,
jelentSs mértékben elfedve a troponin I 4ltal adott jelet. Mésrészt a szérumban a
troponin I még nagy kiterjedési infarktus utin is olyan alacsony mennyiségben
volt jelen (kb. 30-50 pg/L), mely a szérum direkt Western immunoblot analizi-
séhez dltalunk hasznilt detektildsi technika érzékenységi hatira (1X10-3 ug/L)
alatt volt. Ezért a troponin I detektilisi kiiszobének fokozisira immunprecipiti-
ci6s 1épést kellett a protokollba iktatnunk. Ehhez eszkdzként a Liaison (,Byk-
Sangtec Diagnostica Liaison ¢Tnl assay”) kolloidilis vassal jelzett troponin I spe-
cifikus antitestet vilasztottuk, melyet a myocardiélis infarctus rutin diagnosztiki-
jaban is alkalmaznak. Az immunprecipiticié optimalizilisa sordn a szérum és az
antitestek mennyiségének viltoztatisival sikeriilt a myocardialis infarctus miatt
szérumba keriil§ troponin I molekulik izolalisa. Ugyanilyen kérillmények ko-
z6tt p-calpain 3ltal in vitro hasitott troponin I degradici6s termékeket tudtunk
precipitilni. (A munka az ETT 239/2003 timogatisdval val6sult meg)
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Bevezetés: 1997 6ta ismert, hogy tildGoedemis betegben a mellkas echocardio-
graphiis vizsgilata sordn a transducertsl sugdrszerien eredd echogen artefak-
tumok (comet-tail) figyelthet6k meg. Korabbi vizsgilatunkban kimutattuk, hogy
fulladis, ill. egyéb okok miatt hospitalizilt betegekben a cometek szima egyenes
ardnyban 4l a radiolégiailag becsiilt extravascularis tiidviz tartalommal. Cél: 1.
Megvizsgilni a comet artefaktumok jelenlétét egy experimentilis tiidSoedema
modellben. 2. Osszefiiggést tallni az echoval mért comet szim, illetve gravimet-
ridval mért nedves/sziraz tomeg index kozott. 3. Meghatirozni a comet metédus
alkalmass4git az oedema kialkuldsinak bizonyos fizisaiban. Mddszer: Tizenhét
Na-pentobarbitallal altatott vietnami csiingShast disznét haszniltunk vizsgila-
tunkban, Ot 4loperalt dllat alkotta a kontroll csoportot (1. csoport). Tizenkét 4l-
latban oleinsav centrilis vénis infiizi6jival (0,01 ml/kg) véltottunk ki tiid6-
oedemit. Ezen llatokban a mellkas echo vizsgilatit végeztiik alapillapotban koz-
vetleniil az oleinsav beadisa utin, 30 (2. csoport, n=>5), illetve 60 perccel (3. cso-
port, n=7) az inftizié utin. A vizsgilat végén mindkét tiid6féIbS] biopszidt vet-
tiink a gravimetria szdméra. Ugyancsak regisztriltuk az artérids nyomds (systolés,
diastolés, kozép), a centrilis nyomist és a szfvfrekvenciit. Eredmények: Harminc
perccel az oedema indukcidja utin a comet szém szignifikinsan magasabb volt,
mint alapllapotban (28,6=8,1 vs. 5,2%2,5). A kimetszett tiidGszovet nedves/szi-
raz témegarénya hasonlé volt a 2. és 3. csoportban és szignifikinsan alacsonyabb,
mint a kontroll csoportban 0,001). Ugyancsak szignifikinsnak bizonyult a ned-
ves/széraz tdmegarany, illetve a<p comet szdm lineris korrelici6ja mindkét ole-
insavval kezelt csoportban (2. csoport: r=0,81, p=0,027, 3. csoport: r=0,59,
p=0,04). Osszefoglalds: Vizsgilatunk alapjén megillapithatjuk, hogy kisérleti
modelliinkben a mellkas ultrahang vizsgilata alkalmas volt az extravascularis tii-
dé6viz vltozdsainak diagnosztikdjira és mir 30 perccel az oedema létrehozdsa
utin alkalmas az oedema kialakulis idébeli folyamatinak megfigyelésére.

EVALUATION OF TROPONIN DEGRADATION
PRODUCTS RELEASED INTO THE BLOOD STREAM
DURING MYOCARDIAL ISCHEMIC INJURY
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Due to the ischemic disorder of the myocardium the myofibrillar system of the
myocytes is damaged. Our aim was to analyze the proteolytic processes activat-
ed during myocardial infarct, through the determination of the molecular weight
of the troponin degradation products in the blood of patients with myocardial
infarct. To modell the protein damaging processes calpain-mediated digestion of
recombinant and purified troponin I molecules was carried out in vitro. The tro-
ponin I molecules were separated from the other plasma proteins of the blood
plasma by SDS-polyacrylamid gel electrophoresis. Molecules were identified by
Western immunoblot (human troponin I specific polyclonal primary antibody
produced in goat, byotinilated goat IgG specific polycional secondary antibody
produced in rabbit, VEKTOR kit and ECL development). During experiments
with patients’ plasma some technical problems arose. The light chain of the
immunglobulins being present in great quantities in the serum following the gel
electrophoresis considerably masked the band of troponin I. On the other hand,
troponin I was present in small quantities (about 30-50 ug/L) in the serum of
patients with extensive heart infarct being under the sensitivity limit of our de-
tecting technique (1X10-3 ug/L) applied for the serum direct Western immuno-
blot analysis. Hence, to raise the detection threshold of troponin I we had to
insert an immunprecipitation step into the protocol. To this end we chose the Li-
aison (,,Byk Sangtec Diagnostica Liaison ¢Tnl assay”) troponin I specific antibo-
dy conjugated with colloidal iron which is also used in the routine diagnostic of
the myocardial infarct. As a result of the optimization the immunprecipitation
we could isolate the troponin I molecules released into the blood stream during
myocardial infarct. Under the same laboratory circumstances we also managed
to detect the troponin I degradation products digested in vitro by calpain.
(Supported by the ETT 239/2003 GRANT)

THE ,,COMET-TAIL’ ARTIFACT CAN ESTIMATE
THE EXTRAVASCULAR LUNG WATER CONTENT
IN PIGS. AN EXPERIMENTAL, ULTRASOUND STUDY
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Background: It is known that a comet-like artifact could be obtained by echocar-
diographic examination of the lung with pulmonary edema in humans. In our
previous study a strong linear correlation was found between the comet number
and the extravascular lung water score assessed by chest X-ray in patients with or
without dyspnoe. The aims of the present study were 1. to investigate the pre-
sence of the comet-tail artifact in an experimental model of pulmonary edema,
2. to estimate correlation between the comet number (measured by ultrasound)
and the wet/dry ratio of the lung tissue (measured by gravimetry) and 3. to
assesses the time-dependency of the ultrasound comet method. Subjects and
method: Seventeen Na-pentobarbital anesthetized, cannulated (central vein and
carotid artery) mini-pigs were used: 5 sham-operated animals served as controls
(group 1), in 12 animals pulmonary edema was induced by injection of oleic acid
(0.1 ml/kg) via the central venous catheter. In these animals, the ultrasonic eval-
uation of the lung was performed at the baseline and 30 min after the injection
of oleic acid (group 2, n=5) or 60 min after the injection (group 3, n=7). At the
end of the experiments biopsy samples were taken from both lungs to determine
wet/dry weight ratio by gravimetry. During the study the heart rate, the arterial
and the central venous pressure were monitored and recorded. A significant
increase in the comet number was observed 30 min after the edema induction
vs. basal values (28.6+8.1 vs. 5.2%2.5). The wet/dry ratio was similar 0.001) than
in the control group<in group 2 and 3, and significantly higher (p (group 2:
7.18+0.70, group 3: 7.10+0.50, group 1: 5.61£0.08). Moreover, a significant
correlation was found between the wet/dry ratio and the comet number at the
end in both oleic acid-treated groups (r=0.81, p=0.027 and r=0.59, p=0.04,
respectively) Conclusion: In our experimental pig model the ultrasonic evalua-
tion of the chest is able to diagnose the extravascular lung water changes and may
be used to estimate the time course of edema formation in the lung tissue 30 min
after the induction of the edema.



