Accepted Manuscript

PROGRESS IN
Biophysics &
Molecular Biology

The phenomena of mechanical interaction of segments of hypertrophied myocardium

Alexander Balakin, Daniil Kuznetsov, Yuri Protsenko

Pll: S0079-6107(17)30207-9
DOI: 10.1016/j.pbiomolbio.2017.10.002
Reference: JPBM 1289

To appearin:  Progress in Biophysics and Molecular Biology

Received Date: 28 August 2017
Revised Date: 12 October 2017
Accepted Date: 14 October 2017

Please cite this article as: Balakin, A., Kuznetsov, D., Protsenko, Y., The phenomena of mechanical
interaction of segments of hypertrophied myocardium, Progress in Biophysics and Molecular Biology
(2017), doi: 10.1016/j.pbiomolbio.2017.10.002.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.pbiomolbio.2017.10.002

AUTHORS: Alexander Balakin, Daniil Kuznetsov, Yuri Protsenk

TITLE: The phenomena of mechanical interaction of segerattypertrophied myocardium
AUTHORS’ AFFILIATION: Institute of Immunology and Physiology, Ural Bramaf Russian
Academy of Sciences, Yekaterinburg, Russian Federat

AUTHORS’ ADDRESS: 620049, bldg. 106 (office 119), Pervomayskaya stkaterinburg,
Russian Federation. Phone/Fax: +7(343)3740070

Corresponding author: Alexander Balakin, balakin_a _a@mail.ru, phone/Ré¥343)3740070

Abstract: The main aims of adaptation mechanisms of heantractility are to regulate the
stroke volume and optimize the global heart functibhese mechanisms manifest themselves in
hearts of healthy animals and in hearts with seligpertrophy in different ways. Severe right
ventricle hypertrophy was induced by single treattneith monocrotaline. Young rats of both
sexes were used to prevent influences of sex hamon the development of right ventricular
hypertrophy. Serial duplex method is used as a moflenteraction of two ventricular wall
segments. In serial duplex the muscles are in atiome‘end-to-end’ and subjected to mutual
deformations during contractions. It is importaatdstablish the fine-tuning phenomena and
evaluate their expressiveness in healthy heartshaads with severe hypertrophy. Mild force
transient processes occur on muscle connectioarial sluplex and on muscle separation from
duplex in all experimental groups. These transiemtsifest themselves as slow changes in the
amplitude of muscle contraction from cycle to cydeiring the muscle interaction in the serial
duplex, evident transient processes in the mutonglitude of deformations in all experimental
groups are observed. The greatest changes in tigghl®ccur in the relaxation phase of the
contraction cycle. The loss of interaction betw&entricular muscles of rats with severe heart
hypertrophy is the most likely cause of an addaiaeterioration in the heart pumping function.

New targets may occur for the recovery of contliagvf hearts with severe hypertrophy.
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1. Introduction

The spatiotemporal heterogeneity of mechanicattieé@l and biochemical properties of
different layers of the myocardial ventricle is naecognized as one of the fundamental
paradigms of the heart that determine the myodamienping function in physiological and
pathological states [Brutsaert, 1987; Lou et &11. The change in mechanical conditions of

functioning of cardiomyocytes in different segmenfsthe ventricular wall is the reason for
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