
 

New research may boost drug efficacy in
treating pulmonary arterial hypertension

January 7 2014

The development of new, more effective vasodilators to treat pulmonary
arterial hypertension (PAH) has been hampered because of their
systemic toxicity and adverse side effects. An international team of
investigators seeking to surmount these problems and increase drug
efficacy have determined that a vascular homing peptide can selectively
target hypertensive pulmonary arteries to boost the pulmonary but not
systemic effects of vasodilators. Importantly for potential clinical use,
this peptide retains its activity when given sublingually. The results using
a rat model of PAH are published in the American Journal of Pathology.

PAH is a cardiovascular disease characterized by a resting mean
pulmonary arterial pressure >25 mmHg, or >30 mmHg during exercise.
Symptoms of PAH are shortness of breath, chronic fatigue, dizziness,
peripheral edema, cyanosis, and chest pain. PAH results from pulmonary
vasoconstriction and vascular remodelling accompanied by endothelial
dysfunction, fibroblast activation, and endothelial cellular proliferation.
Without treatment, heart failure and death may occur.

"Our results open the door to a new direction of PAH treatment. These
findings have high clinical significance because CAR (peptide
CARSKNKDC) enables the down-dosing of not only vasodilators, but
any PAH drug to reduce its systemic side effects without decreasing its
pulmonary efficacy," says Masahiko Oka, MD, PhD, of the Department
of Pharmacology and Internal Medicine and Center for Lung Biology at
the University of South Alabama.
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In previous work, the investigators found that in two experimental
models of PAH in rats the homing peptide CAR selectively accumulates
in the walls of hypertensive pulmonary arteries. In the current study,
PAH was experimentally induced in rats by subcutaneous injection of
Sugen5416, followed by exposure to hypoxia for three weeks, and then
returned to normal oxygen levels for two weeks. These rats manifest
very high right ventricular systolic pressure (RVSP) compared to
controls (102 mmHg vs.24 mmHg). Histologically, small pulmonary
arteries and arterioles display severe, occlusive neointimal lesions.

Intravenous CAR was found in the pulmonary arteries of the PAH rats
but not in normal pulmonary arteries. CAR was not detectable in the
liver, spleen, or heart but was found in the endothelium and fibrotic
tissue of severely remodeled pulmonary arterial walls. Notable levels
were also found in kidney tubules but this reflects where it is excreted,
say the authors.

The investigators then looked at the effects of CAR on vasodilating
drugs. They found that co-administration of CAR significantly enhanced
the pressure-lowering effects of the Rho kinase inhibitor fasudil on
RVSP but not on systolic systemic arterial pressure. CAR also boosted
the pulmonary vasodilator effects of the phosphodiesterase 5 inhibitor
sildenafil and the tyrosine kinase inhibitor imatinib.

One limitation of homing peptides is finding a good route of
administration. Intravenous administration is impractical on a routine
basis and oral bioavailability of peptides is poor due to digestive
degradation. The authors were able to show that CAR was effective
when given sublingually, and this route might even be superior to
administration via injection.

"Additional studies are warranted to examine if CAR works similarly in
human PAH as in the rat model. However, our results open the door to a
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new direction of PAH treatment and warrant further investigation," says
Dr. Oka.

The concepts underlying the study were first established in tumor
biology with the identification of disease-specific, distinctive surface
markers of tumor blood vessels that are not present in the vessels of
normal tissues. Homing peptides are substances that find their way to
receptors in these abnormal blood vessels, and are being developed to
transport drugs selectively to tumors. These peptides can spread into
tumor tissue, and can target drug delivery where it is needed. Some
homing peptides chemically couple with the drug being transported, but
this can weaken the drug's activity. Other homing peptides can transport
a drug without chemically interacting with it, a process known as the
"bystander effect"; the advantage is that the drug's activity is not
compromised by its carrier.

  More information: "A novel vascular homing peptide strategy to
selectively enhance pulmonary drug efficacy in pulmonary arterial
hypertension," by Michie Toba, Abdallah Alzoubi, Kealan O'Neill,
Kohtaro Abe, Takeo Urakami, Masanobu Komatsu, Diego Alvarez, Tero
A.H. Järvinen, David Mann, Erkki Ruoslahti, Ivan F. McMurtry, and
Masahiko Oka (DOI: dx.doi.org/10.1016/j.ajpath.2013.10.008), The 
American Journal of Pathology, Volume 184, Issue 2 (February 2014)
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