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Pulmonary artery ypertension (PAH) is a compladisease with interactions between the pulmonary
vasculature (PV) and the righentricle (RV). PAH is caused by increased constriction of thelrRig increases
vascular resistance and hencé &terload, leading to R failure, which is the most common cause of death in
PAH.

We have investigated R/ contractile dysfunction in an animal model oAHP (Fowler et al., 2015).
Experiments were conducted with local ethical apg@rand in accordance with UK Home Office and European
Paliament Directve 2010/63/EU guidelines on the use of animals in reseaR&H and RV failure were
induced in rats by a single IP injection (60 mg/kg) of monocrotalidd_jFand compared to saline-injected
animals (CON). FAIL rats were humanely killed upon showixigmmal signs of heart failure. CON rats were
killed on equvalent days.

In anesthetized animal#& vivo right end entricular diastolic pressure-volume relationships (EDPVR)
were measured by Millar catheterization of thé R/e dosened significantly steeper EDPVR irARE rats
indicating reduced compliance and greater resistance to ventricular filling, inerige diastolic dysfunction.
This was not linkd to increased fibrosis, therefore changes in the properties of single ventricular myocytes were
investigated. Intact single mygtes were attached to glass fibres and stretched to record the end diastolic force-
length relationships (EDFLR). The slope of the EDFLR was significantly steep&f imyBcytes from RIL
rats, in accord with the steeper EDPVR iovi

It was observed that thé/Rnyocytes from RIL rats had significantly shorter diastolic sarcomere lengths
compared to CON but that diastolic intracellula®C@neasured with Fura-2) or myofilament®Caensitivity
was rot different. Sarcomere length was increased by application of an intracelléfaoudar (BAPTA-AM)
or by myofilament cross-bridge inhibition (40 mM BDM). The sarcomere lengtheriegt @f BDM was
significantly greater in FAIL than CON, suggesting a cross-bridge bas&dindapendent mechanism.

A decrease in the local ATP:ADP can lead to rigoe lifoss-bridge formation. Creatine kinase, bound to
the myofilaments, is known to maintain ATP:ADP but to be decreased in heart failure. Western blot analysis
shaved a significant reduction in proteirvés of creatine kinase in thevRof FAIL rats. Furthermore, when
single myocytes were skinned by application of saponin and exogenous creatine kinase applied the diastolic
sarcomere length of \Rmyocytes from FAIL rats was significantly increased, while in CON myies;
inhibition of creatine kinase shortened sarcomere lengthaMfest that decreased creatine kinageession
leads to diastolic dysfunctionja local reduction in AP:ADP ratio and thus to €aindependent force
production and diastolic sarcomere shortening.

Currently there is no cure for PAH and it is ackvledged that neel treatments are needed. Current
therapy tamgets the PV with no specificMRreatments in current guidelines. The importance \6ff&lure in
patient surwal indicates the heart is a potential therapeutigetarit has been proposed that established
treatments for left ventricular failure may be beneficial to the failMgnRPAH (e.g. Handokoet al., 2010). \e
tested whether and Wwathe 3,-adrenoceptor blo@k, metoprolol, impraes RV function in our animal model of
PAH.

When PAH was established, rats were orallyegimetoprolol (10 mg/kg/dayBB) or placebo (KIL).
Compared with FAIL, BB significantly impved median surwal from 23 to 31 days post-monocrotaline. BB
improved in vivo cardiac function, including a decrease in EDPVR. BB treatment also vegproRNA and
protein levels of creatine kinaseB;-adrenoceptor blockade and cardiac energetics may be potential 'no
therapeutic targets fonRfailure in PAH.
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