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C-reactive protein (CRP)

CRP is a sensitive marker of acute phase of inflammation and a
mediator of inflammation and immune response.
CRP has direct cardiovascular effects.

Increased levels of CRP are associated with an increased risk of
cardiovascular events.
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C-reactive protein (CRP)

CRP is a sensitive marker of acute phase of inflammation and a
mediator of inflammation and immune response.
CRP has direct cardiovascular effects.

Increased levels of CRP are associated with an increased risk of
cardiovascular events.

Transgenic rat strain SHR-CRP

v"The humanized C-reactive protein (CRP) transgenic rat strain with

elevated the overall concentration of CRP (endogenous rat and
transgenic human).

v They are characterized by:
v’ multiple features of the metabolic syndrome including insulin

resistance, hypertriglyceridemia, and increased blood
pressure.

v'kidney injury
v'myocardial hypertrophy INSTITUTE OF PRYSIDLOGY £503




General Aim

To find out whether transgenic expression of human
CRP affects cardiac susceptibility to
ischemia/reperfusion injury in adult SHR-CRP rats.
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Cardiac ischemic tolerance — heart in vivo

Ischemic arrhythmias
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Cardiac ischemic tolerance — heart in vivo

Ischemic arrhythmias Infarct size
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Specific Aims

In SHR-CRP, to clarify the mechanism(-s) of:

ii) infarct size-limiting effect
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Summary
Severe ischemic tachyarrhythmias

Transgenic expression of human CRP predisposes SHR-CRP
to excess ischemic ventricular tachyarrhythmias.

The proarrhythmic phenotype was associated with
altered:

myocardial composition of fatty acids in phospholipids
heart and plasma eicosanoids

autonomic nervous system balance
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Specific Aims

In SHR-CRP, to clarify the mechanism(-s) of:

i) severe ischemic tachyarrhythmias
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Ischemic arrhythmias vs. Infarct size

ftachyarrhythmias (s)
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Ischemic arrhythmias vs. Infarct size

of tachyarrhythmias (s)
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Ischemic arrhythmias vs. Infarct size

of tachyarrhythmias (s)
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Ischemic arrhythmias vs. Infarct size

Duration of tachyarrhythmias (s)

Infarct size (% of area at risk)
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Ischemic arrhythmias vs. Infarct size
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Severe ischemic arrhythmias lead to insufficient
organ and tissue perfusion

Duration of MAP drop
below 40 mmHg (s)
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Severe ischemic arrhythmias lead to insufficient

organ and tissue perfusion

Lactate abundance
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Remote ischemic perconditioning — heart in vivo
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Remote ischemic perconditioning — heart in vivo
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Cardiac ischemic tolerance —

Ischemic arrhythmias
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Summary
Infarct size-limiting effect

End-organ
hypoperfusion

Prolonged drops

in blood pressure Tissue hypoxia

Excess ischemic Release of
tachyarrhythmias protective
metabolites

Infarct size
limitation
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Conclusion/Take home message

A new form of myocardial protection (conditioning) that is
initiated by the heart itself without any external
intervention, i.e. , was demonstrated.

Practical recommendation: An analysis of arrhythmias
occurring during ischemia/reperfusion experiments in vivo
should always be performed in addition to infarct size
determination.

It can help to avoid misleading interpretations of cardiac
ischemic tolerance, in particular in transgenic animal models
with various comorbidities.

INSTITUTE OF PHYSIOLOGY ASCR




Acknowledgement

.t_,._'

Jnstltufé"fbf th:iloloqy, CAS ' ruvers:ty ¢
)’ Uikt tj;",';'. X o o TN
K»élar "j o PO T Dag Jarkovska

Franti3 AN e
Fra ntlgek P\apgusek T , 3 LEfiIska” MlStrova
' -;.f:': Jitka Swglerm@

Petra Aldnova

PR e g o ;.
MIChal BEhU'Iak . ;_:_.- iy "“ I SN IS N Mllaﬂ Steﬁ@
; e ." _..-: ;;. 7‘." K. ;.".“-;‘.:;,",,.‘-'. Y v-\
: ICthI‘BenC#e e o VR i '«V.’e ron i ka Ole jnickova

Jan8ifllauin 7 | sl ol d s 7 “ Marek\ecka
Jaroslav-Hrdlicka S e

I\AicJ;\aI Pravenec.
Bohjjslav Ostadal

Luue Hejnova
Jiri Novotny \

““supported by Cz'ecHY'Sc‘i'énce Foundation




50. pracovni konference Komise experimentalni kardiologie
4. — 6. rijna 2023 Hotel Galant, Mikulov




Thank you for your attention.
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Electrophysiological measurements
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Pro- and antiarrhythmic lipid mediators

Myocardial epoxyeicosatrienoic
acids composition
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Ischemic arrhythmias vs. Infarct size

of tachyarrhythmias (s)
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Autonomic nervous system activity

The total number of muscarinic cholinergic
and B-adrenergic binding sites

Muscarinic cholinergic receptors
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Pro- and antiarrhythmic lipid mediators

Myocardial epoxyeicosatrienoic
acids composition
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Pro- and antiarrhythmic lipid mediators

Myocardial epoxyeicosatrienoic
acids composition

14,15-EET abundance
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Autonomic nervous system activity

The total number of muscarinic cholinergic
and B-adrenergic binding sites

Muscarinic cholinergic receptors
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Autonomic nervous system activity

The effect of pharmacological modulators of
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Transgenic rat strain SHR-CRP

v’ The humanized C-reactive protein (CRP) transgenic rat strain with
elevated the overall concentration of CRP (endogenous rat and
transgenic human).

v They are characterized by:

multiple features of the metabolic syndrome including
insulin resistance, hypertriglyceridemia, and increased
blood pressure.

kidney injury

myocardial hypertrophy
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Pro- and antiarrhythmic lipid mediators

Myocardial epoxyeicosatrienoic acids composition
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Pro- and antiarrhythmic lipid mediators

Myocardial epoxyeicosatrienoic acids composition
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Electrophysiological measurements
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Electrophysiological measurements
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Specific Aims

In SHR-CRP, to clarify the mechanism(-s) of:

i) severe ischemic tachyarrhythmias
ii) infarct size-limiting effect
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