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Abstracts

Introduction: Hypertension is one of the main risk factors for the development and
orogression of heart failure, myocardial infarction (MI) and Stroke. Renovascular hypertension
s one of the major types of secondary hypertension. These patients are prone to resistance to
~lood pressure reducing drugs. Apelin decreased the arterial pressure in hypertension including
renovascular hypertension. As apelin/APJ system involves in the regulation of blood
nressure/myocardial contractility, it is not surprising that the apelin/APJ system plays direct and
indirect roles on the function of the heart. Apelin receptors (APJ) cross-talk with other G-protein-
coupled receptors such as kappa opioid receptors (KORs) on physiologic functions. Apelin has
nositive cardiac inotropic effects through protein kinase C (PKC) activation and phosphorylation
»f ERK1/2 and the heterodimerization of APJ and KORs increases PKC activation and
~hosphorylation of ERK1/2 in response to apelin. The role of interaction between opioid and
zpelin receptors on cardiovascular effects of apelin was not known. Therefore, the present study
=med at evaluating the heterodimerization between KOR and APJ and assessing the impact of

and high doses of apelin on the level of heterodimerization in the myocardium in
=enovascular hypertension. In addition, as the role of ERK1/2 phosphorylation and PKC in
mediating the cardiac impacts of apelin in rats with renovascular hypertension and the role of
nioid receptors (OPRs) in this regard is unclear, the role of these intracellular mediators, the
=xpression of KORs, and the role of interaction between OPRs and APJ on the cardiovascular

mpacts of apelin in a chronic renovascular model of hypertension was also investigated.

Methods: Experiments were carried out on 168 Wistar rats weighing 170- 200 grams. For
wduction of chronic 2K 1C hypertension, after anesthesia with ketamine and xylazine a 0.2-mm
sameter plexiglas clip was placed on the left kidney artery. The animals were divided into twenty

= groups with 8 rats in each. At the end of week 16, after anesthesia with sodium thiopental.



three catheters filled with heparin saline were placed in right femoral artery, left ventricle (LV)
znd the jugular vein for recording hemodynamic and cardiac contractility incidences and injection
of the drugs respectively. The artery and ventricular cannulas were connected to pressure

rransducers and then to an 8-channel Powerlab system.

F13A (an APJ antagonist), naloxone (a general OPR inhibitor), nor-BNI (a selective inhibitor of
KOR) and chelerythrine (PKC inhibitor) were given IV 10 min prior to injections of apelin at
doses of 40 and 60 pg/kg. PTX (Gai inhibitor) was injected intra-peritoneally 48 hours prior to
the hemodynamic experiments. The heterodimerization of KOR and APJ, the expression of KOR
mRNA and protein in the left ventricle of 2K1C rats were measured by immunoprecipitation,
western blot and, real time PCR respectively. The levels of ERK1/2 phosphorylation were

evaluated by ELISA.

Results: The arterial systolic/diastolic blood pressure in sham and 2K1C rats was 110/71 mmHg
and 171/124 mmHg, respectively. The hypotensive effects of apelin at both doses were inhibited
by FI13A and naloxone. Nor-BNI completely inhibited the effects of apelin 40 on arterial pressure,
and decreased the effects at 60 pg/kg. Apelin 40 and 60 decreased blood pressure through Gi
pathway. Apelin 60 also reduced blood pressure through PKC pathway. Apelin in both doses
increased cardiac contractility. The cardiac impacts in both doses were reduced by FI13A,
naloxone, nor-BNI and chelerytrine and blocked by PTX. KORs inhibition and chelerytrine also
prevented the compensation for the decrease in the left ventricle +dp/dt max and —dp/dt max
caused by apelin 60. The simultaneous inhibition of OPR and APJ and KORs and APJ reduced
arterial pressure and increased cardiac contractility in response to apelin 60. Hypertension
increased the expression of KORs and heterodimerization of APJ and KOR, and reduced ERK1/2
in the left ventricle. Apelin, in both doses reduced the level of heterodimerization in 2K 1C animals

and recovered the reduction in pERK1/2. Inhibition of KORs significantly increased ERK1/2
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~nosphorylation in response to apelin 60ug/kg. Chelerythrine inhibited apelin 40 and 60- induced
ncrease in ERK1/2 phosphorylation. PTX inhibited apelin 60- induced increase in ERK1/2

wosphorylation.

Conclutions: Findings showed that the OPR, particularly KOR, mediate the inotropic,
lusitropic, and depressor effects of apelin. The interaction of the OPR and APJ augments the
motropic and vasodepressor effects of apelin. 2K1C hypertension increased the expression of
KORs and heterodimerization of APJ and KORs. The heterodimerization was associated by
reduction of ERK phosphorylation and altered the cardiac inotropic and lusitropic effects of
apelin. These changes may participate in pathophysiology of cardiac dysfunction in renovascular
hypertension that is associated with subnormal level of serum apelin. Apelin- induced recovery
ot ERK1/2 phosphorylation and KOR-APJ dimerization may nominate apelin as a therapeutic

soal in treatment of this kind of hypertension.



