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A. Abkiirzungen

Abb.
APES
bidest
bp

Bq
cDNA
CVB3
DCM
DEPC
DMSO
DNA
dNTP
DTT
ECM
E.coli
EDTA
EMCV
EMMPRIN

g

g
h

Hf
i.p.
IFN
IL
IPTG
kb
lacZ
LVsP

min

mmHg

Abbildung

Aminopropyltriethoxysilan

zweifach destilliert

Basenpaare

Becquerel (1 Bq =1 Zerfall / s)
complementary desoxyribonucleinic acid
Coxsackievirus Typ B 3

Dilatative Kardiomyopathie
Diethylpyrocarbonat

Dimethylsulfoxid

desoxyribonucleinic acid
Desoxynukleosidtriphosphat
Dithiothreitol

extrazelluldre Matrix

Eschirichia coli

Ethylendiamintetraacetat
Enzephalomyokarditisvirus

extracellular matrix metalloproteinase inducer
Gramm

Gravitationsbeschleinigung (g = 9,81 m/s?)
Stunde

Herzfrequenz (min™)

intraperitoneal

Interferon

Interleukin
Isopropyl-B-D-thiogalactopyranosid
Kilobasen

B-Galaktosidase-Gen

linksventrikularer systolischer Druck
molar

Minute

Millimeter Quecksilbersaule (1 mmHg = Pa)
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MMP Matrix-Metalloproteinase

mRNA messenger RNA

MT-MMP membrane-type matrix metalloproteinase

NaOH Natriumhydroxid

oD optische Dichte

PAI Plasminogenaktivator-Inhibitor

PBS phosphate buffered saline

PCR polymerase chain reaction (Polymerase Kettenreaktion)
PFU plagueforming units

pH negativer dekadischer Logarithmus der H*-lonenkonzentration
p.i. post infectionem

proMMP Proenzymform der MMP

RNA ribonucleinic acid

rpm Lrounds per minute*

RT Reverse Transkription

s Sekunde

SD Standardabweichung

SDS Sodiumdodecylsulfat

Tab. Tabelle

TBE Tris-Borate-EDTA

TGF Transforming growth factor

TIMP tissue inhibitor of metalloproteinases
t-PA tissue-type plasminogen activator
Tris Tris(hydroxymethyl)-aminomethan

u unit

u-PA urokinase-type plasminogen activator
uv ultraviolett

vgl. vergleiche

v/v Volumenmischungsverhaltnis

WHO World Health Organisation

w/v Mischungsverhaltnis von Gewicht zu Volumen

X-Gal 5-Bromo-4-chloro-3-indoyl-B-D-galactosid
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Abstract

The myocardial extracellular matrix is a complex network of structure proteins and ensures
sufficient hemodynamical function by structural integrity and coordinated myocyte
contraction. Pathological remodelling destroys this network and facilitates the transition from
acute myocarditis to dilatative cardiomyopathy. The purpose of this study is to investigate the
matrix-controling MMP / TIMP system, to characterize the inflammatory response in
experimental acute CVB3 induced myocarditis, and to study the impact of IL4 therapy on
these parameters.

Eight week old male BALB/c mice were intraperitoneally infected with 150,000 PFU
coxsackie virus B3 (Nancy strain) to cause acute viral myocarditis. Eight sham-infected non-
treated and 8 infected non-treated served as baseline for studying viral myocarditis. To
activate a Th2 immune response, an additional 16 mice were treated with 200 ng/d rmiL4
intraperitoneally (sham-infected and treated for 10 days, n=4; infected and treated for 10
days, n=4; infected and treated from days 0-5, n=4; infected and treated from days 6-10).
End of study was the 10" day post-infection for all mice. The success of viral infection was
tested by semi-nested PCR for the presence of viral genome in myocardial tissue.
Hemodynamical alterations and response to IL4 treatment was tested by cardiac
catheterisation. Immunhistochemical staining for CD3+, CD4+, CD8+ T lymphocytes and
macrophages (MAC-3) was used to characterize the inflammatory response, and mRNA
expression of different cytokines (IL1beta, IL2, IL4, IL6, and TGF-betal, respectively) was
analysed by semi-quantitative RT-PCR. Myocardial damage was assessed by a modified
Luxol Fast Blue staining. Alterations in the MMP/TIMP system were measured by mRNA
expression analysis of MMP2, MMP3, MMP9, MMP13, MT1MMP, EMMPRIN, and TIMP 1 to
4, respectively. Gelatinase activity was tested by gelatine zymography. RNA:RNA in situ
hybridization was performed for IL6, TGF-betal, MMP3, and TIMP1 in myocardial tissue
samples.

In non-treated viral myocarditis the mRNA expression of Th1-related cytokines and MMP
was significantly increased, while mRNA expression of the TIMP was suppressed. These
alterations induced matrix degradation and left ventricular dysfunction. In IL4 treated mice,
the increase of mMRNA expression of Thy-related cytokines and MMP and the suppression of
TIMP was less pronounced as compared to non-treated infected mice. Although the cellular
infiltrate was switched to CD4+ T lymphocytes, IL4 treatment resulted in more distinctive
myocardial damage. All these changes were particularly found in IL4 treatment at an early
stage of disease, while alterations in other application schemes were less pronounced.
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Treatment by IL4 at an early stage of acute viral myocarditis could induce a Th2 immune
response and may prevent cardial dysfunction by stabilisation of the MMP/TIMP system and
a decrease in pathological remodeling.



