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a b s t r a c t Prostacyclin (PGI2 ) and its mimetics (iloprost, treprostinil, beraprost and MRE-269) are potent vasodilators (via IP-receptor activation) and a major therapeutic intervention for pulmonary hypertension (PH). These PGI2 mimetics have anti-proliferative and potent vasodilator effects on pulmonary vessels. We compared the relaxant effects induced by these recognized IP-agonists in isolated human pulmonary arteries (HPA) and veins (HPV). In addition, using selective antagonists, the possible activation of other prostanoid relaxant receptors (DP, EP4 ) was investigated. Iloprost and treprostinil were the more potent relaxant agonists when both vessels were analyzed. HPA were signiﬁcantly more sensitive to iloprost than to treprostinil, pEC50 values: 7.94 ± 0.06 (n = 23) and 6.73 ± 0.08 (n = 33), respectively. In contrast, in HPV these agonists were equipotent. The relaxations induced by treprostinil were completely or partially inhibited by IP-antagonists in HPA or HPV, respectively. The effects of the IP-agonists were not signiﬁcantly modiﬁed by the EP4 antagonist. Finally, DP-antagonists inhibited the relaxations induced by treprostinil in HPV, suggesting that the DP-receptor plays a role in treprostinil-induced relaxation in the HPV. These data suggest that iloprost and treprostinil should be the most effective clinically available agonists to decrease pulmonary vascular resistance and to prevent oedema formation (by similar decrease in HPA and HPV resistance) in PH patients. © 2013 Elsevier Inc. All rights reserved.



1. Introduction Pulmonary arterial hypertension (PAH), group 1 of the pulmonary hypertension classiﬁcation [1] is a progressive vascular disease characterized by pulmonary vasoconstriction, arterial remodelling and impaired right ventricular function [2,3]. Among the different PAH therapies, treatment with prostacyclin (PGI2 , epoprostenol) or PGI2 mimetics improves survival in patients with severe PAH awaiting lung transplantation [4]. However,



Abbreviations: HPA, human pulmonary artery; HPV, human pulmonary vein; PAH, pulmonary arterial hypertension; PVOD, pulmonary veno-occlusive disease; PCH, pulmonary capillary hemangiomatosis. ∗ Corresponding author at: INSERM U698, CHU X. Bichat, 46 rue H. Huchard, Paris 75018, France. Tel.: +33 140257529; fax: +33 140258602. E-mail address: [email protected] (X. Norel). 1098-8823/$ – see front matter © 2013 Elsevier Inc. All rights reserved. http://dx.doi.org/10.1016/j.prostaglandins.2013.07.001



the indication of epoprostenol for other groups of pulmonary hypertension like pulmonary veno-occlusive disease (PVOD) or pulmonary capillary hemangiomatosis (PCH) is controversial. Whereas cautious application of epoprostenol can be considered as a therapeutic option in such patients [5,6], in several studies, this treatment was associated with pulmonary oedema [7,8] through yet unknown mechanisms. Epoprostenol is a potent relaxant of human pulmonary arteries [9–11]. Most of the clinical trials in PAH patients have been performed with continuous intravenous administration of PGI2 because of its short half-life (less than 3 min) in human plasma [12]. For these reasons, more stable PGI2 mimetics and formulations have been developed and are approved for clinical use: intravenous (epoprostenol, iloprost, treprostinil), oral (beraprost), inhaled (iloprost and treprostinil) and subcutaneous injection (treprostinil) [13]. Unlike epoprostenol and iloprost, treprostinil has a long half-life, allowing its administration by continuous subcutaneous
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injection, thus avoiding the risk of infection related to continuous long term intravenous administration [14,15]. Beraprost is the ﬁrst PGI2 analogue available as an oral formulation [16]. Currently, treprostinil and selexipag (and its metabolite MRE-269 = ACT-333679) are other orally available PGI2 mimetics in clinical development (Phase III) for the treatment of PAH [17,18]. MRE-269 is not a PGI2 chemical analogues but this compound has high afﬁnity and appears selective for the IP receptor [52]. Although data from numerous clinical studies are available for PGI2 and its mimetics, their integrated ex vivo or in vitro pharmacological and biochemical characterization is incomplete. PGI2 is an arachidonic acid metabolite synthesized sequentially via cyclooxygenase and prostacyclin synthase (PGIS). In general, activation of IP-receptors present on smooth muscle cells by PGI2 or its mimetics will induce vasodilation and inhibit cell proliferation [19]. Treprostinil is one of the most potent PGI2 analogues to inhibit proliferation of human pulmonary artery smooth muscle cells in culture. This effect is mediated by increased cAMP synthesis [20]. However, this effect on cell proliferation could be mediated by the IP receptor and/or by peroxisome proliferator activated receptor ␥ (PPAR␥) activation [21]. In vitro physiological studies performed with an organ bath system have shown that PGI2 and at least two of its analogues (iloprost, cicaprost) induce vasorelaxation of healthy human pulmonary arteries (HPA) and veins (HPV) via activation of IP-receptor [10,11]. The presence of other prostanoid receptors involved in the control of vascular tone has been also described in HPA (EP3 , TP) [22,23] and in HPV (DP, EP4 , EP1 and TP) [24,25]. The different PGI2 mimetics could have pharmacologically- and clinicallyrelevant afﬁnities for other prostanoid receptors; therefore, the vasodilations induced by PGI2 mimetics may also be modulated by activation of these prostanoid receptors expressed in the human pulmonary vessels [3,13]. The pulmonary vein is not just a simple conduit, but rather is an important component involved in the regulation of pulmonary circulation. Depending of the animal species and (patho) physiologic conditions, up to a third of the total pulmonary vascular resistance can be attributed to the veins [26]. Given the reported side effects of PGI2 mimetics in some forms of pulmonary hypertension [7,8], it is therefore essential to understand whether each individual compound has the capacity to vasodilate both the arterial and venous compartments with the same efﬁciency. For this reason, in our experimental approach, in vitro studies were performed in parallel using freshly isolated HPA and HPV derived from the same patients. The goal of the present study was to compare the relaxant effects of PGI2 and its mimetics used clinically (iloprost, treprostinil and beraprost) or in development (MRE-269) on paired vascular preparations (HPA/HPV). In addition, we have investigated the potential role of prostanoid receptors other than IP on the vasodilation induced by PGI2 and its mimetics. In particular, we have assessed which relaxant receptors (DP or EP4 ) could be involved by using selective antagonists for these receptors.



2. Methods 2.1. Isolated vascular preparations All research programmes involving the use of human tissue were approved and supported by the AP - HP (Assistance Public - Hôpitaux de Paris), Ethics Committee (Institutional Review Board No. IRB00006477), agreement (No. 11-045). Human lung tissues were obtained from patients (after written consent) who had undergone surgery for lung carcinoma (vessels were dissected in the macroscopically healthy part of the lung). The mean age of the patients
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was 64 ± 01 years. Human pulmonary arteries (n = 40) and veins (n = 35); females n = 18 and males n = 31. All preparations were used within 1–12 h post-surgery. These preparations were used with intact endothelium. Pulmonary arterial and venous preparations (3–6 mm internal diameter) were cut as rings (177 preparations) and set up in 10 ml organ baths containing Tyrode’s solution (concentration mM: NaCl 139.2, KCl 2.7, CaCl2 1.8, MgCl2 0.49, NaHCO3 11.9, NaH2 PO4 0.4, glucose 5.5) gassed with 5% CO2 and 95% O2 , pH 7.4 and maintained at 37 ◦ C. Each ring was initially stretched to an optimal load (1.5 g). Changes in force were recorded by isometric force displacement transducer (F-60 Narco, Houston, USA) and physiographs (Linseis, Selb, Germany). The data acquisition was done on a computer by using IOX software (version 1.8.9.4, Emka, Paris, France). Subsequently, preparations were allowed to equilibrate for 90 min with bath ﬂuid changes taking place every 10 min.



2.2. Study on the vasorelaxation induced by PGI2 mimetics in human pulmonary vessels After the equilibration period, a submaximal pre-contraction was induced with norepinephrine (NE; 10 M, [27,28]); when the contraction reached a plateau, cumulative concentrations of PGI2 or its mimetics were added to the baths every 3–6 min over approximately 30 min. In some protocols, the preparations were incubated (30 min) in the presence or the absence of one of the following prostanoid receptor antagonists: GW627368X (EP4 -, TP- antagonist); AH6809 (EP1 -, EP2 -, DP- antagonist); L-877499 [29], BWA868C or ONO-AE3-237 (DP-antagonists); CAY10441 (RO1138452, [30]) or RO3244019 (AGN230933 [31]) (IP antagonists) just before NE pre-contraction and prostacyclin mimetics concentration–response curve. Each ring was exposed only to one concentration–response curve and NE precontractions were not signiﬁcantly modiﬁed by the antagonist incubations.



2.3. Measurement of the expression of the prostanoid receptors, Western blots analysis Arterial and venous pulmonary preparations were ground using a porcelain mortar with liquid nitrogen and homogenized in RIPA solution (Tris–HCl buffer in mM: Tris: 50, NaCl: 150, EDTA: 5, pH: 8; Triton X-100: 1%; sodium desoxycholate 1%; SDS 0.1%) with a protease inhibitor cocktail 1% (Sigma–Aldrich, St. Louis, MO, USA). The protein concentrations were quantiﬁed using a bicinchoninic acid (BCA) protein assay kit (ThermoScientiﬁc, Rockford, IL, USA). Approximately 50 g of protein sample were loaded on a 13% sodium dodecyl sulfate (SDS)-polyacrylamide gel. Proteins were transferred on to nitrocellulose membranes (Amersham Biosciences, Glattbrugg, Switzerland). The rat brain and pulmonary artery smooth muscle cell were used as standards. The membranes were blocked for 1 h in TBS (20 mM Tris, pH 8, 300 mM NaCl, 0.1% Tween-20, 5% non-fat dry milk) and incubated overnight at 4 ◦ C with one of the following antibodies against: DP (polyclonal 1/200, Cayman, Ann Arbour, MI, USA) and IP (polyclonal 1/500, was supplied by Dr Lucie Clapp, University College London, UK). Subsequently, the membranes were incubated with the appropriate horseradish peroxidase-conjugated secondary antibody (Jackson, West, Chester, PA, USA). Bands were visualized using the ECL plus or prime luminescence system (Amersham Biosciences). The membranes were rehybridized with anti-␣-actin polyclonal antibody (1:6000, Dako, Vancouver, Canada) and with the appropriate secondary antibody (anti-Mouse from Sigma–Aldrich) for normalization.
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2.4. Data analyses The effects induced by the different agonists were expressed in grams or normalized (%) with respect to the NE pre-contraction. The data are positive for the contractions and negative for the relaxations. Where possible, a four parameter logistic equation of the form: E=



Emax [A]nH nH ECnH 50 + [A]



was ﬁtted to data obtained from each organ bath protocols to provide estimates of the maximal relaxation (Emax ) induced by the PGI2 mimetics [A], the half-maximum effective concentration values (EC50 ), as well as Hill slope (nH) parameters. All results were analyzed using SigmaPlot® version 12.0 (Systat Software, San Jose, CA, USA). The pEC50 values were calculated as the negative log of EC50 values and represent the sensitivity of a preparation to an agonist. For these calculations, the contractions obtained with the highest concentrations of agonist were omitted. The equilibrium dissociation constant for the antagonist (KB ) was calculated using the following equation: KB = [B]/(DR − 1), where [B] is the concentration of the antagonist and DR (dose ratio) is the EC50 of agonist in the presence and absence of antagonist. The (pKB ) was calculated as the negative log of the KB value. For speciﬁc protein content measured by Western blot, the levels of protein expression were normalized by the ␣-actin content. Scion Image software (National Institute of Health, USA) was used to calculate the optical density of each band and the noise of the membrane was cut off. Subsequent normalization was done by dividing the intensity of the band of interest by the value of the ␣-actin in the same well. Statistical analyses were performed using the programme SigmaStat® (Systat Software, Point Richmond, CA, USA). All data are means ± standard error of the mean (s.e.mean) derived from (n) lung samples and statistical analyses on the curves, pEC50 and Emax values were performed using Two-way Repeated Measures (RM) ANOVA followed by Bonferroni post hoc test; Student’s paired t test were used for receptor content comparison. A P-value 























des documents recommandant







[image: alt]





A Comparative Study 

The idea in adapting a propeller to the body flow field is to re- duce the inner radius pitch enough so that the design radial lift distribution will be preserved, even ...










 


[image: alt]





a comparative case study 

After presenting a state of the art of early design tools used in product design ..... were asked to give their opinion on the graphical interface and the degree to ...










 


[image: alt]





A Comparative Study of the Effects of Metal Contamination ... - CiteSeerX 

Although we were unable to deduce at which life ... contaminated site sustaining soil invertebrate bio- .... Herbicide effects on soil arthropod dynamics and.










 


[image: alt]





Comparative study of three connectionist models on a classification 

Apr 12, 1996 - en uvre sont, un r eseau multi-couches classique, un r eseau d'ondelettes, ... we compare three neural models on a sonar target classi cation ...










 


[image: alt]





A Comparative Study Of Text Compression Algorithms 

compression algorithms. Experimental results and ... A set of interesting conclusions are derived on their basis. ..... As per the results shown in Table â€“ I, for Run.










 


[image: alt]





A comparative study of ecological specialization estimators 

The y-axis is the proportion of resources sampled (closer to 1 means the net- work is complete). Intensity of the fill is the standard error of specificity, estimated for ...










 


[image: alt]





A Comparative Study of Miners' Phthisis in Cornwall and the 

Mar 9, 2008 - prior permission, you may not download an entire issue of a journal or ..... Greenhow was a medical consultant to the Commission as was.










 


[image: alt]





Comparative Study of Adaptive Molecular 

positive selection in different HIV-1 sequence alignments was compared. The number of sites ... events have not occurred in the case of group O, as these types.










 


[image: alt]





A comparative study of three methods for detecting association of 

Dec 15, 2009 - We used Genetic Analysis Workshop 16 Problem 3 Framingham Heart Study ... GeneChip Human Mapping 500 k Array. .... polymorphism.










 


[image: alt]





A comparative study of three methods for detecting association of 

Dec 15, 2009 - within-family variation (quantitative transmission-dis- equilibrium test, or QTDT) [1,2] ... individuals with available phenotype and genotype data.










 


[image: alt]





The Impact of Removing Infrequently Used Journal Titles on the 

6. Pediatric Radiology. 7. Intensive Care Medicine. 8. Environmental Geology ... Applied Microbiology & Biotechnology. 22. Diseases of the Colon & Rectum. 23.










 


[image: alt]





A comparative study of robust algorithms for rapid ... - Anthony Lomax 

The problem of reliable and accurate real-time seismic event location is a key issue in seismic event monitoring. Solutions of automatic earthquake locations and ...










 


[image: alt]





A comparative study of adaptation algorithms for nonlinear ... .fr 

Sep 3, 2011 - The extended signal vector comprising cross-multiplica- tion terms and the associated filter coefficient is given as: XBÐŸnÑ‡â•ªÒ�xÐŸnÑ‡yÐŸn ÑŽ 1Ñ‡, ...










 


[image: alt]





Comparative Study of Spectrum Sensing methods 

[8] F. Digham, M. Alouini, and M. Simon, On the Energy Detection of unknown signals over fading chan- nels, Proc. IEEE Int. Conf. Commun, Washington, USA ...










 


[image: alt]





A comparative study of Motion Descriptors and Zernike ... - Le2i 

Two-layer neural network SVM: (. ) (. ) {. } x, y. x.y. K. Tanh k. = âˆ’ Î˜. (18) ..... â€œFace recognition: A convolutional neural network approachâ€�, IEEE trans. Neural ...










 


[image: alt]





Affirmative Action Programme: A Comparative Study of ... - DHDI 

Equality and Justice are the words of passion and power.1 They were the ..... due process of laws nor deny to any person within its jurisdiction the equal protection of ... discrimination had continued in the U.S. up to mid 20th century. ...... since










 


[image: alt]





Comparative Study of Data-Adaptive Structure Tensors 

Dec 12, 2018 - Context: Thin structures in images are ubiquitous. They are usually characterized by a smaller size in at least one of their dimensions. Standard ...










 


[image: alt]





Comparative study of earthworm communities, microbial ... - CiteSeerX 

Jul 18, 2011 - (meanÂ±SE, n=3) of leaf litters from the different plant species. Asterisk significant difference at the 5% level, ns: nonsignificant difference.










 


[image: alt]





Comparative study of technological pathways for the energy 

Matthieu FrappÃ©. Master of Science Thesis in Energy Technology EGI-2011-021MSC EKV834 ..... Below are the key indicators to take a glance to the size of EDF: â€¢ 38.1 Million ..... Each pathway module consists of several dedicated worksheets contain










 


[image: alt]





A comparative study of TiN and TiC: Oxidation ... - Biblioscience 

species (simulating rare gas fission products) were then implanted into the ... As an example, the diffusion coefficient at .... 29) and experimental values de-.










 


[image: alt]





Paris Conservatory comparative study of multichannel recording 

157, Boulevard Gabriel PÃ©ri 92240 Malakoff - France Tel : +33 (0)1 42 53 60 ... Wave Field Synthesis (WFS) as developed by the Delft Technical University in the.










 


[image: alt]





comparative study of field and laboratory tests for the evaluation 

maximal exercise tests on the treadmill with continuous (T3) and intermittent (T4) protocols. ... (VË™O2max), anaerobic threshold, and work economy (24,. 38).










 


[image: alt]





A comparative study of robust algorithms for rapid ... - Anthony Lomax 

rapid, automatic earthquake location. V. Pinsky1, S. Husen2, A. Lomax3. (1) Geophysical Institute of Israel ([email protected] ),. (2) Swiss Seismological ...










 


[image: alt]





A comparative study of template removal from ... - Sylvain Miachon 

Peraval Interphako, Carl Zeiss Jena, coupled with a digital camera (Coolpix 950). Iodine indicator technique. Light microscopy was also used in combination ...










 














×
Report A comparative study of PGI2 mimetics used clinically on the





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



