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ARTICLE INFO ABSTRACT

Keywords: Aim: Here we aimed at investigating the relation between left ventricular (LV) contractility and myofilament
Myocardial hypertrophy function during the development and progression of pressure overload (PO)-induced LV myocardial hypertrophy
Myofilament function (LVH).

Ca®* sensitivity

Methods: Abdominal aortic banding (AB) was performed to induce PO in rats for 6, 12 and 18 weeks. Sham
operated animals served as controls. Structural and molecular alterations were investigated by serial echo-
cardiography, histology, quantitative real-time PCR and western blot. LV function was assessed by pressure-
volume analysis. Force measurement was carried out in permeabilized cardiomyocytes.

Results: AB resulted in the development of pathological LVH as indicated by increased heart weight-to-tibial
length ratio, LV mass index, cardiomyocyte diameter and fetal gene expression. These alterations were already
present at early stage of LVH (AB-week6). Furthermore, at more advanced stages (AB-weekl12, AB-week18),
myocardial fibrosis and chamber dilatation were also observed. From a hemodynamic point of view, the AB-wk6
group was associated with increased LV contractility, maintained ventriculo-arterial coupling (VAC) and pre-
served systolic function. In the same experimental group, increased myofilament Ca>* sensitivity (pCaso) and
hyperphosphorylation of cardiac troponin-I (cTnI) at Threonine-144 was detected. In contrast, in the AB-wk12
and AB-wk18 groups, the initial augmentation of LV contractility, as well as the increased myofilament Ca®*
sensitivity and cTnl (Threonine-144) hyperphosphorylation diminished, leading to impaired VAC and reduced
systolic performance. Strong correlation was found between LV contractility parameters and myofilament Ca®* -
sensitivity among the study groups.

Conclusion: Changes in myofilament Ca" sensitivity might underlie the alterations in LV contractility during
the development and progression of PO-induced LVH.

Contractility

Abbreviations: AB, aortic banding; ANP, atrial natriuretic peptide; AWTy, anterior wall thickness in diastole; B/a-MHC, beta/alpha myosin heavy chain ratio; CD,
cardiomyocyte diameter; cMyBP-C, cardiac myosin binding protein-C; CO, cardiac output; c¢Tnl, cardiac troponon-I; dP/dt,,.x, maximal slope of systolic pressure
increment; dP/dt,,,, maximal slope of diastolic pressure decrement; dP/dty,.,-EDV, dP/dt,.x-end-diastolic volume relationship; E,, arterial elastance; EDPVR, end-
diastolic pressure-volume relationship; ESPVR, end-systolic pressure-volume relationship; Fyay, Ca®*-saturated maximal force; Fpassives Ca®"-independent passive
tension; HW/TL, heart weight to tibial length ratio; LVEDD, left ventricular end-diastolic diameter; MAP, mean arterial pressure; pCasy, myofilament Ca?* sensi-
tivity; PO, pressure overload; PRSW, preload recruitable stroke work; P-V, pressure-volume; PWT,, posterior wall thickness in diastole; SV, stroke volume; SW,
stroke work; Tau, time constant of left ventricular pressure decay; VAC, ventriculo-arterial coupling
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