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Background
Pulmonary arterial hypertension (PAH) is a rare pro-
gressive, usually fatal lung disease of different ethiolo-
gies. Endothelial cell dysfunction contributes to the
pathogenesis, although the specific mechanisms are not
clear. Impaired vascular cGMP signaling seems to be
involved in the development of pulmonary vascular remo-
deling and constriction, because drugs preventing cGMP
degradation or stimulating cGMP production showed ben-
eficial effects. Atrial (ANP) and B-type natriuretic peptides
(BNP) both act through the guanylyl cyclase-A (GC-A)
receptor and stimulate cGMP production in all vascular
cell types (i.e.endothelial cells (EC), smooth muscle cells
(SMC) and fibroblasts). The purpose of the study was to
analyze whether mice with global or conditional, EC- or
SMC-restricted GC-A ablation develop PH under nor-
moxic conditions and which genes are differentially
expressed.

Results
Mice with global or conditional, EC-restricted GC-A
deletion develop PH even under normoxic conditions.
Right ventricular (RV) systolic pressure is increased.
This is accompanied by RV hypertrophy and dysfunc-
tion, enhanced muscularization of small pulmonary
arteries and arteriolar rarefaction. At difference, deletion
of GC-A in SMC did not result in PH. Because mice
with EC-restricted ablation of GC-A (EC GC-A KO)
develop PH, a microarray analysis was performed to

identify differentially expressed genes. Precapillary pul-
monary arteries (21-87 µm diameter) were dissected by
Laser microdissection, RNA was isolated and transcribed
into cDNA and applied to Mouse 430_2 Affimetrix
chips. The mRNA expression of 34 genes was up- and
of 13 genes was downregulated in precapillary pulmon-
ary arteries of EC-GC-A-KO mice. The top ten overex-
pressed mRNAs were Epac2 (3.6 times), adenosine
deaminase, tRNA-specific 2 (3.1 times), UBX domain
protein 7 (3.0 times), ring finger protein 128 (2.8 times),
DAZ interacting protein 3 zinc finger (2.8 times), UDP-
GlcNAc:betaGal beta-1,3-N-acetylglucosaminyltransferase
5 (2.7 times), LEM domain containing 3 (2.6 times), retinol
dehydrogenase 10 (2.2 times), glypican 4 (2.2 times) and
splicing factor proline/glutamine rich (2.2 times). The top
ten downregulated mRNAs were charged multivesicular
body protein 4C (-3.2 times), family with sequence similar-
ity 199, X-linked (-3.1 times), transient receptor potential
cation channel, subfamily M, member 7 (-2.8 times), peca-
nex homolog (Drosophila) (-2.7 times), serine/arginine-
rich splicing factor 18 (-2.6 times), zinc finger and BTB
domain containing 1 (-2.5 times), importin 5 (-2.4 times),
adenomatosis polyposis coli (-2.3 times), myogenic factor
5 (-2.3 times) and solute carrier family 35 member B3
(-2.2 times).

Conclusion
These observations illustrate that ANP/GC-A/cGMP sig-
naling critically affects pulmonary EC proliferation/viabi-
lity and the paracrine crosstalk of pulmonary EC with
SMC. Furthermore, the pulmonary GC-A/cGMP respon-
siveness to ANP was mitigated in PAH patients. Here, we
provide new mechanistic insights into PAH and genes

* Correspondence: franziska.werner@uni-wuerzburg.de
1Institute of Physiology, University of Würzburg, Germany
Full list of author information is available at the end of the article

Werner et al. BMC Pharmacology and Toxicology 2013, 14(Suppl 1):P77
http://www.biomedcentral.com/2050-6511/14/S1/P77

© 2013 Werner et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.

mailto:franziska.werner@uni-wuerzburg.de
http://creativecommons.org/licenses/by/2.0


involved in its development, i.e. the role of altered
endothelial natriuretic peptide signaling.
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