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^ϱͲϮϳ  PACAPͲ38 AND PAC1 RECEPTOR ALTERATIONS IN PLASMA AND CARDIAC TISSUE 
SAMPLES OF HEART FAILURE PATIENTS 
Dóra Szabó1,2,3*, Zsolt Sárszegi1*, Beáta Polgár4, Éva Sághy5, Dóra Reglődi2,3, Tünde Tóth2,3, 
Zsófia  Ónódi5,6,  Przemyslaw  Leszek7,  Zoltán  V.  Varga5,6,  Zsuzsanna  Helyes3,8,  Ágnes 
Kemény3,8,9, Péter Ferdinandy5,10, Andrea Tamás2,3 
ϭHeart  Institute, University  of  Pecs, Medical  School,  Clinical  Centre,  Pécs  ϮDepartment  of 
Anatomy, MTAͲPTE  PACAP  Research  Team,  Centre  for  Neuroscience,  University  of  Pecs, 
Medical School, Pecs ϯSzentagothai Research Centre, University of Pecs, Pecs ϰDepartment of 
Medical Microbiology and  Immunology, University of Pecs, Medical School, Clinical Centre, 
Pecs ϱCardiometabolic Research Group and MTAͲSE System Pharmacology Research Group, 
Department  of  Pharmacology  and  Pharmacotherapy,  Semmelweis  University,  Budapest 
ϲHCEMMͲSU Cardiometabolic Immunology Reseach Group, Semmelweis University, Budapest 
ϳDepartment  of  Heart  Failure  and  Transplantology,  Cardinal  Stefan  Wyszyŷski  National 
Institute  of  Cardiology,  Warszawa,  Poland  ϴDepartment  of  Pharmacology  and 
Pharmacotherapy, University of Pecs, Medical School, Pecs ϵDepartment of Medical Biology, 
University of Pecs, Medical School, Pecs ϭϬPharmahungary Group, Szeged  
 
Pituitary  adenylate  cyclase  activating  polypeptideͲ38  (PACAPͲ38)  is  a  multifunctional 
neuropeptide, which may play a role in cardioprotection. However, little is known about the 
presence of PACAPͲ38 in heart failure (HF) patients. The aim of our study was to measure the 
alterations of PACAPͲ38  like  immunoreactivity (LI)  in acute (n = 13) and chronic HF (n = 33) 
and to examine potential correlations between PACAPͲ38 and HF predictors (cytokines, NTͲ
proBNP). Tissue PACAPͲ38 LI and PAC1 receptor levels were also investigated in heart tissue 
samples of patients with HF. Significantly higher plasma PACAPͲ38 LI was detected in patients 
with acute HF, while in chronic HF patients, a lower level of immunoreactivity was observed 
compared to healthy controls  (n = 13). Strong negative correlation was  identified between 
plasma PACAPͲ38 and NTͲproBNP levels in chronic HF, as opposed to the positive connection 
seen in the acute HF group. Plasma ILͲ1ß, ILͲ2 and ILͲ4 levels were significantly lower in chronic 
HF, and ILͲ10 was significantly higher in patients with acute HF. PACAPͲ38 levels of myocardial 
tissues were lower in all endͲstage HF patients and lower PAC1 receptor levels were detected 
in  the primary dilated cardiomyopathy group compared  to  the controls. We conclude  that 
PACAPͲ38 and PAC1 expression correlates with some biomarkers of acute and chronic HF; 
therefore,  further  studies  are  necessary  to  explore  whether  PACAP  could  be  a  suitable 
prognostic biomarker in HF patients. 
 

^ϱͲϮϴ LIMB REMOTE ISCHEMIC PRECONDITIONING IN RATS: DISCREPANCY BETWEEN META-

ANALYSIS AND A THREE-CENTRE IN VIVO STUDY 

Gábor B Brenner1*, Nabil V Sayour1,2*, András Makkos1,3, Bernadett Kiss1,3, Csenger 

Kovácsházi1, Tamás G Gergely1,2, Sverre Groever Aukrust1, Huimin Tian1, Viktória Zenkl1, 

Kamilla Gömöri4,5, Tamara Szabados4,5, Péter Bencsik4,5, Andre Heinen6, Rainer Schulz7, Gary F 

Baxter8, Coert J Zuurbier9, Zoltán Vokó10, Péter Ferdinandy1, ,3,4$, Zoltán Giricz1$ 

1Cardiovascular and Metabolic Research Group, Department of Pharmacology and 
Pharmacotherapy, Semmelweis University, Budapest 2HCEMM-SU Cardiometabolic 

Immunology Research Group, Department of Pharmacology and Pharmacotherapy, 

Semmelweis University, Budapest 3MTA-SE System Pharmacology Research Group, 

Department of Pharmacology and Pharmacotherapy, Semmelweis University, Budapest 

4Pharmahungary Group, Szeged 5Department of Pharmacology and Pharmacotherapy, 
University of Szeged 6Institut für Herz- und Kreislaufphysiologie, Heinrich-Heine-Universität 

Düsseldorf, Düsseldorf, Germany 7Institute of Physiology, Justus-Liebig University Giessen, 

Giessen, Germany 8School of Pharmacy and Pharmaceutical Sciences, Cardiff University, 

Redwood Building, King Edward VII Avenue, Cardiff, CF10 3NB, UK 9Amsterdam UMC, 

University of Amsterdam, Laboratory of Experimental Intensive Care and Anesthesiology, 

Department of Anesthesiology, Amsterdam Cardiovascular Sciences, Amsterdam, The 

Netherlands 10Centre for Health Technology Assessment, Semmelweis University, Budapest 

Aims: Remote ischemic preconditioning (RIPC) is a robust cardioprotective intervention in 

preclinical studies. To establish a working and efficacious RIPC protocol in our laboratories, we 

performed randomized, blinded ŝŶ�ǀŝǀŽ studies in three study centres in rats, with various RIPC 

protocols. To verify that our experimental settings are in good alignment with in vivo rat 

studies showing cardioprotection by limb RIPC, we performed a systematic review and meta-

analysis. In addition, we investigated the importance of different study parameters on 

outcome and reproducibility. 

Methods and Results: Male Wistar rats were subjected to 20 to 45 min cardiac ischemia 

followed by 120 min reperfusion with or without preceding RIPC by 3 or 4×5-5 min 

occlusion/reperfusion of one or two femoral vessels by clamping, tourniquet, or pressure cuff. 

RIPC did not reduce IS, microvascular obstruction, or arrhythmias at any study centres. 

Systematic review and meta-analysis focusing on ŝŶ� ǀŝǀŽ rat models of myocardial 

ischemia/reperfusion injury with limb RIPC showed that RIPC reduces IS by 21.28% on average. 

In addition, the systematic review showed methodological heterogeneity and insufficient 

reporting of study parameters in a high proportion of studies.  

Conclusion: We report for the first time the lack of cardioprotection by RIPC in rats, assessed 

in individually randomized, blinded ŝŶ� ǀŝǀŽ studies, involving three study centres, using 

different RIPC protocols. These results are in discrepancy with the meta-analysis of similar in 

vivo rat studies, however, no specific methodological reason could be identified by systematic 

review, probably due to the overall insufficient reporting of several study parameters. These 

results urge for publication of more well-designed and well-reported studies, irrespective of 

the outcome, which are required for preclinical reproducibility, and the development of 

clinically translatable cardioprotective interventions.  


