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Impact of acute and chronic inhibition of CaMK || activity

on cardiac function and cardiac reserve in heart failure mice
XU Ling-qi *, CHEN Hui-juan
" Department of Cardiovascular Medicine , Affiliated Hospital of Yueyang Vocational Technical College
( Yueyang Aikang Hospital) , Yueyang, Hunan 414000, China

Abstract; Objective To investigate the impact of acute and chronic inhibition of Ca®*/calmodulin-dependent kinase Il
(CaMK II ) activity on cardiac function and cardiac reserve in heart failure mice. Methods Twenty-four C57BL6 mice
were randomly divided sham-surgery group,heart failure model group,CaMK II acute inhibition group and CaMK II chronic
inhibition group (n = 6 each). In sham-surgery group, thoracotomy was performed only and without ascending aorta
coarctation operation. In the other three groups,the pressure load heart failure models were established by ascending aorta
coarctation method. At 15-day after operation,0. 1 ml normal saline was administered by intraperitoneal injection in sham-
surgery group and heart failure model group for one time,and KN93 ( CaMK Il inhibitor) of same dose was administered by

intraperitoneal injection in CaMK [ acute inhibition group (one time) and CaMK I chronic inhibition group (one week) ,
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respectively. The small animal echocardiograph and left ventricular pressure-volume catheter were used to respectively
detect the cardiac functions and cardiol reserve in the basic state and in the state stimulated by isoproterenol (I1SO),
including left ventricular ejection fraction (LVEF) ,left ventricular fractional shortening( LVFS) ,longitudinal strain (LS) ,
longitudinal strain rate (LSR) ,end-systolic pressure-volume relation (ESPVR) ,the relationship between maximum rising
speed of left intraventricular pressure and end-diastolic left ventricular volume ( dp/dtmax-EDV) , the relationship between
stroke work and end-diastolic volume,namely the preload recruitable stroke work (PRSW) , maximum descending speed of
left intraventricular pressure ( dp/dtmin) , leftventricularrelaxation timeconstant ( Tau) and end-diastolic pressure-volume
relation (EDPVR). Results Compared with sham-surgery group, LVEF,LVFS,LS, 1SR, ESPVR, dp/dtmax-EDV , PRSW
and dp/dimin decreased significantly (all P <0.05) ,while Tau and EDPVR increased significantly in cardic failure model
group mice(all P <0.05). Acute inhibition of CaMK II activity didn’t significantly impact the levels of LVEF,LVFS,LS,
LSR,ESPVR, dp/dtmax-EDV and PRSW, but can significantly decrease dp/dimin level (P <0.05) and increase Tau and
EDPVR levels(all P <0.05). Meanwhile,acute inhibition of CaMK I activity didn’t increase the levels of LVEF,LVFS,
LS,LSR,ESPVR, dp/dtmax-EDV and PRSW after stimulation of ISO in heart failure mice. Chronic inhibition of CaMK Il
activity can significantly increase the levels of LVEF,LVFS,LS,LSR,ESPVR,dp/dtmax-EDV and PRSW(all P <0.05) ,
but didn’t significantly impact the levels of dp/dtmin,Tau and EDPVR. Meanwhile , chronic inhibition of CaMK I activity
can significantly increase the levels of LVEF,LVFS,LS,LSR,ESPVR, dp/dtmax-EDV and PRSW after stimulation of ISO
(all P<0.05). Conclusions The acute inhibition of CaMK II activity not only dose not restore the heart systolic
functions and the reactivity to ISO,but also will lead to a further reduction of diastolic functions in heart failure mice. The
chronic inhibition of CaMK ]I activity not only significantly improves cardiac functions of heart failure mice but also
improves the reactivity of heart failure mice to ISO,namely,restores the mice susceptibility to B1-adrenergic receptor.

Key words: Ca’*/calmodulin-dependent kinase I ; Bl-adrenergic receptor; Heart failure; Cardiac function; Cardic

reserve; Echocardiograph
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