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Dear Friends,  

On behalf of the organizing Committee, I would like to express my most 
sincere welcoming greetings to you for the 47th Meeting of the European 
Histamine Research Society in Trinity College Dublin, in the heart of 
Dublin city. Trinity College was founded in 1592 and it is recognized for 
its extensive history and academic excellence. The meeting will begin with 
a Tour of Trinity, followed by a Welcome Reception held in the Old Library 
on Wednesday, 30th May and end with a Gala dinner in the Guinness 
Storehouse on Saturday, 2nd June.  

A Satellite Symposium has been organised for our early-stage researchers 
which is held on the Wednesday afternoon, preceding the conference. 

The conference will cover the usual wide range of interesting topics all 
around our beloved histamine: Medicinal Chemistry, Pharmacology, 
Pathophysiology, Molecular Biology, Immunology, Bioinformatics, 
Clinical Research and Drug Development. All presenters are sincerely 
welcome, as well as all other participants who are interested in these topics. 
During the discussions following oral presentations, there are excellent 
opportunities to have direct interactions with speakers and to ask anything 
you ever wanted to know about the topic from a 1st-hand expert in the field. 
I am quite sure that we will all learn a lot of new things about histamine, 
and also will establish some new scientific collaborations and meet new 
and old friends.  

Dublin is hosting histaminologists for the first time and this is the second 
time that EHRS has come to the island of Ireland after Belfast in 2012. 
Dublin is the capital and largest city in Ireland, located in the beautiful 
East. Dublin started as a Viking settlement in the 10th century, therefore it 
has a long history. Dublin is famous for its easy-going charm and cultural 
heritage, and you can visit many places of interest in this historical city 
such as the Book of Kells, Dublin Castle and the Guinness Storehouse.  

I hope this will be one of the most amazing conferences you have ever 
attended. Hopefully you will enjoy this conference and have a wonderful 
time in Dublin! 

My best wishes from Trinity College Dublin in May, 2018. 

 

 

Astrid Sasse 
Organizer 



 

2 
 

Previous Meetings 

1970's                          1980's  
1971    Lodz             1980      Visegard 
1972    Paris               1981       Hannover 
1973     Marburg             1982      Bled 
1974     Copenhagen       1983       Brighton 
1975    Florence           1984       Florence 
1976    Paris             1985      Aachen 
1977    London               1986       Odense 
1978    Lodz                  1987       Strbske Pleso 
1979    Stockholm          1988       Copenhagen 
                                      1989       Breda    
  
1990's                           2000's  
1990    Kuopio             2000       Nemi (Rome) 
1991    Marburg            2001       Turku 
1992    Malaga             2002       Eger 
1993    Cologne            2003       Noordwijkerhout 
1994    Budapest           2004        Bergisch-Gladbach 
1995    Moscow            2005      Bled 
1996    Antwerp            2006     Delphi 
1997    Seville             2007     Florence 
1998    Lodz                 2008      Stockholm 
1999    Lyon               2009     Fulda 
 
2010’s  
2010    Durham              2014     Lyon  
2011     Sochi               2015     Malaga 
2012    Belfast               2016     Florence 
2013    Lodz               2017     Amsterdam 
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General Information 

Venue 
Panoz Institute Concourse and Maxwell Lecture Theatre, Hamilton Building 
East End 4/5 
Trinity College 
The University of Dublin 
Dublin 2, Ireland 

Telephone: +353-85-7188643 
WhatsApp: +49-172-2769000 
Email: ehrs2018@tcd.ie or sassea@tcd.ie 

There is a map at the end of this booklet with all meeting points & venues 
highlighted. 

Transport services in Dublin include Dublin Bus (www.dublinbus.ie), the Luas tram 
(www.luas.ie), the DART train service (http://www.irishrail.ie/) or alternatively by 
Dublin Bikes (www.dublinbikes.com).  There is also a Hop-on-Hop-off bus service 
which is excellent for sightseeing: https://www.hop-on-hop-off-bus.com/dublin-hop-
on-hop-off  

 

Registration Desk Opening Hours: 
The registration desk is located in the concourse of the Panoz Institute. 

Wednesday 12:30 – 18:00 h 
Thursday   8:00 – 18:00 h 
Friday    8:00 – 13:00 h 
Saturday   8:00 – 13:00 h  

 

WiFi Guest Network 

You will receive a card with your personal username and password on registration. 
Please follow these steps to connect to the Trinity WiFi network for guests: 

1. Open Settings. 
2. In Network Connection settings, select Wi-Fi. 
3. Ensure that Wi-Fi is set to On. 
4. Select TCDguest from the list of available networks and tap Connect, a Log In 

page will appear (if it does not appear automatically, open your internet browser) 
5. On the Log In page, read the Terms and Conditions. If you are satisfied, then  

enter your username and password, as supplied, then tap  
‘I Accept the Terms and Conditions Below’ on the bottom of the page. 

6. Internet connectivity should now be enabled. Please retain your login credentials as 
you may be prompted to authenticate again periodically while you use the guest 
wireless network access service. 

https://www.tcd.ie/itservices/network/kb/wireless-guest-instructions.php   

mailto:ehrs2018@tcd.ie
mailto:sassea@tcd.ie
http://www.dublinbus.ie/
http://www.luas.ie/
http://www.irishrail.ie/
http://www.dublinbikes.com/
https://www.hop-on-hop-off-bus.com/dublin-hop-on-hop-off
https://www.hop-on-hop-off-bus.com/dublin-hop-on-hop-off
https://www.tcd.ie/itservices/network/kb/wireless-guest-instructions.php
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General Information 

Oral Communications 
Oral presentations are scheduled for 15 min, which includes a 5-min discussion. The 
presentation itself should be no longer than 10 min.  

Please ensure that the file with your PowerPoint presentation is left at the registration 
desk on the morning of your presentation at the latest. Alternatively, you may email 
your presentation in advance to ehrs2018@tcd.ie. The presentation should be saved in 
a file as ‘SessionNumber_PresentingAuthor.pptx’, e.g., ‘O1_Gibbs.pptx’. 

 

 

Poster Presentations & Poster Prize 
All posters will be presented in a ‘Poster Blitz’, which is a short ‘2-min – 2-slide’ 
presentation.  Each poster presenter will be given two minutes to make a brief oral 
presentation introducing their poster. Please prepare two slides that include your poster 
title, authors, and the main points and results you think will generate interest in your 
poster.  

The main purpose of the two-minute-presentation is to serve as an appetizer for people 
to come and see your poster. Thus, while it serves a similar purpose as an abstract, an 
abstract is more descriptive and matter-of-fact, whereas such a teaser presentation can 
easily be more on the "mystery" side, posing a question without answering how you 
solved it just yet. 

A useful idea might be to pick an impressive graphic from your poster (one that makes 
the audience want to learn more), briefly describe your topic and give some hints, 
though not a full description, of the solution you present. 

Please send a .pdf file of your two slides to ehrs2018@tcd.ie no later than Friday, 25th 
May; we will collate all slides into a single presentation to facilitate projection from a 
single file & computer with minimal presenter-changing latency. 

The maximum poster size is 100 x 70 cm (h x w). All posters should have their poster 
number on the top left corner of the poster. Presenters are encouraged to stand by their 
posters during the coffee breaks and the poster session. 

The Poster Jury will view all posters and ask questions at the poster Q&A session on 
Thursday, 31st May 2018, 17:30 – 18:30 h. Posters which have made the final short-
listing for the poster prizes will be revisited by the Poster Jury on Saturday at 12:15 h.  
Prizes will be announced at the Gala Dinner. 

 
Conference website: https://www.ehrs.org.uk/conference/dublin2018/  

 

 

mailto:ehrs2018@tcd.ie
mailto:ehrs2018@tcd.ie
https://www.ehrs.org.uk/conference/dublin2018/
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Committees & Panels 

Organizing Committee 
Astrid Sasse  
Paul Chazot 
Madeleine Ennis 
Elizabeth O’Shaughnessy 
Fiona O’Sullivan 

Anna Bogdanska  
Malte Brummerloh  
Maureen Brunt  
Kit Chan  
Darren Fayne  
Stefano Focaroli  
Oliviero Gobbo  
Ray Keaveny 
Olga Knutova  
Jerry Yin Lu  
Niamh O’Boyle  
Rhona Prendergast  
Brian Talbot 
Trevor Woods 
 
 
Scientific Advisory Committee 
Paul Chazot (Durham University, UK) 
Jerzy Jochem (Medical University of Silesia, Poland) 
Vanina Medina (Universidad de Buenos Aires, Argentina) 
Arianna Carolina Rosa (University of Turin, Italy) 
Katerina Tiligada (University of Athens, Greece) 

 
Poster Prize Committee 
Katerina Tiligada, Chair I (University of Athens, Greece) 
Hubert Schwelberger (Medical University Innsbruck, Austria) 
Agnieszka Fogel (Medical University of Lodz, Poland) 

Patrizio Blandina, Chair II (University of Florence, Italy) 
Ilona Obara (Newcastle University, UK) 
Olga Sergeeva (Heinrich-Heine-University Düsseldorf, Germany) 

 
Young Investigator Award Panel 
Nicholas Carruthers, Chair (Janssen Research & Development, LLC., USA) 
Jerzy Jochem (Medical University of Silesia, Poland) 
Detlef Neumann (Hannover Medical School, Germany) 
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Social Programme 

Wednesday 
17:30 h  Tour of Trinity (meeting point: Regent’s House)  
18:00 h   Welcome Reception (Old Library) 

 

 

 
Friday 
12:45 h Outing to Glendalough – meet at Science Gallery gate 
18:00 h Dinner at the Royal Irish Yacht Club, Dún Laoghaire 
 
 
 
 
 
 

 

 

Saturday 
20:00 h Gala dinner at the Guinness Storehouse (doors open 19:30 h) 
  Entrance is on Market Street. https://goo.gl/maps/nQyNkewT9kt  

 

 

 

 

 

 

https://goo.gl/maps/nQyNkewT9kt
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Social Programme 

Accompanying Persons’ Programme 
 

Thursday 

  9:00 h Opening Session & Honorary Membership Ceremony 

10:00 h Meet at registration desk 
 Visit ‘The Little Museum of Dublin’  https://www.littlemuseum.ie/  
 This much-loved museum tells the amazing story of the Irish capital. Rated 

as “Dublin’s best museum experience” by The Irish Times, and number 1 
museum in Ireland on TripAdvisor. 

 
13:00 h Join conference delegates for Lunch in the Dining Hall 

14:15 h Meet at the Dining Hall entrance 
 Viking Splash Tour  http://www.vikingsplash.com/  
 A thrilling tour around the main sights of Dublin City - by land and water! 

Let the Vikings show you the sites and scenes of the capital city from a World 
War II amphibious vehicle – all whilst our Viking guides deliver an 
informative, entertaining and engaging commentary, ensuring all are 
captivated on this thrilling tour! 

 

Friday 

  9:30 h Meet at registration desk 
 Visit Dublin Castle  http://www.dublincastle.ie/  
 Dublin Castle was for 700 years the seat of British power in Ireland. Today 

you can still view the remains of the 13th century structure. The present 
Dublin Castle dates from the mid 1700's and today is used for state events 
such as the inauguration of the Irish President and state banquets for visiting 
dignitaries. Amongst the highlights are the Ladies Drawing Room, the 
Throne Room and St. Patricks Hall. 

 
12:45 h Outing to Glendalough  
18:00 h Dinner at the Royal Irish Yacht Club, Dún Laoghaire 

 

Saturday 

20:00 h Gala dinner at the Guinness Storehouse (doors open 19:30 h) 

 

https://www.littlemuseum.ie/
http://www.vikingsplash.com/
http://www.dublincastle.ie/


 

8 
 

Tips for Dublin 

Things to do and visit: 
Excellent resource for all things in and around Dublin: www.visitdublin.com 

 
Bloom 
Ireland’s largest garden festival in Phoenix Park from, 31st May until 4th June. 
Bloom has numerous highly creative gardens and plant displays which inspire and excite 
about gardening and garden design. Food lovers can meet Ireland’s top food and beverage 
producers, gain an educational insight into our renowned food industry, and sample and 
purchase the best of Irish food and drink in the Food Village. Free bus shuttle available 
from Heuston Station. http://bloominthepark.com/visit/plan-your-trip/ 
 
Shopping on Grafton Street 
What should be a pretty little by-road linking two of Dublin’s greatest landmarks, Stephen’s 
Green and Trinity, actually eclipses all other streets in Dublin. It’s the place, not just for 
Dubliners, but for the entire country to shop, lunch or simply hang out. 
 
National Gallery of Ireland 
Escape from the city and take some time for yourself. Enjoying great art is good for the soul 
and a great gallery is good for a stroll. Take time out from your day and enjoy one painting 
or many. Park yourself on a bench or ruminate in a room: it’s your gallery! It’s just a short 
stroll from Trinity to the Merrion Square West entrance. https://www.nationalgallery.ie/  
 
Jameson Distillery 
Come for a distillery tour, a premium whiskey tasting experience, learn how to blend your 
own take-home whiskey, master the craft of whiskey cocktail making here in our home or 
draw whiskey straight from a Jameson cask in Dublin's only live maturation warehouse. 
https://www.jamesonwhiskey.com/ie/  
 
The National Museum of Ireland 
The National Museum of Ireland is Ireland's leading museum institution, with a strong 
emphasis on national and some international archaeology, Irish history, Irish art, culture, 
and natural history. https://www.museum.ie  
 
 
Restaurants 

Il Caffé di Napoli - 41 Westland Row, Dublin 2  
Smart Italian restaurant and pizzeria spotlighting the Campania region, plus cocktails in 
the bar. http://www.napoli.ie/   Tel +353-(0)1-611 4831 

The Farm - 3 Dawson St, Dublin 2 
We take pride in approaching vegetarian, vegan, and gluten-free dishes with the same 
passion and insistence on quality that we bring to all of our meat, poultry, and fish dishes. 
https://www.thefarmfood.ie/  Tel +353-(0)1-671 8654 
 
Pig’s Ear - 4 Nassau St, Dublin 2 
Sophisticated Irish dishes balance traditional and modern cuisine. At the Pig’s Ear we 
believe simplicity, hospitality and generosity are key elements for a warm friendly 
restaurant. http://www.thepigsear.ie/ Tel +353-(0)1-670 3865 

http://www.visitdublin.com/
http://bloominthepark.com/visit/plan-your-trip/
https://www.nationalgallery.ie/
https://www.jamesonwhiskey.com/ie/
https://www.museum.ie/
http://www.napoli.ie/
https://www.thefarmfood.ie/
http://www.thepigsear.ie/
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Invited Speakers 

 
 

 
 
 

Prof. Padraic Fallon 

Trinity College Dublin, Ireland 
Atopic Dermatitis: A Tail of Mice and Men 

 

Prof. Pertti Panula 

University of Helsinki, Finland 
Like Fireflies in the Silent Night: Seeing Histamine and its 
Receptors in Cells and Tissues 

 

 
Xavier Ligneau 

Bioprojet, France 
H3 Receptor Inverse Agonists: Wake Promotion without 
Drug Abuse Risk shown with Pitolisant 

 

Isabelle Berrebi-Bertrand 

Bioprojet, France 
Cardiovascular Safety of the Histamine H3 Inverse Agonist 
Pitolisant: From Non-Clinical to Clinical Aspects 

Dr. Nicholas Carruthers 

Janssen Research & Development, San Diego, USA 
Three out of Four: A 25 Year Relationship with Histamine 
Receptors 

 

Prof. Patrizio Blandina 

University of Florence, Italy 
Histaminergic Neurotransmission as a Gateway Integrating 
Peripheral Signals to Coordinate Behavioral Responses 
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Programme 

Wednesday, 30th May 2018 
 
 
12:30 – 17:00 Registration & Poster mounting 
 Concourse, Ground Floor, Panoz Institute, TCD 
 
 
14:00 – 17:00  Early-Stage Researcher Satellite Symposium (Venue the ‘Work Bench’, BOI) 
 
14:00 Welcome Address 
 Astrid Sasse (Organizer, TCD) 
 Paul Chazot (EHRS President, Durham, UK) 
 
 

14:15 P.L. Chazot, M. Ennis (UK) 
S1 The 100-year History of Histamine Pharmacology and Beyond… 
 
15:00 K. Tiligada (Greece) 
S2 Tips for Competitive EU Marie Curie Grant Application 
 
15:45 Coffee & Tea & Networking 
 
16:15 M. Ennis (UK) 
S3 Research Ethics and Academic Integrity 
 
 
16:00 – 17:30 EHRS Council Meeting (Venue: Boardroom, School of Pharmacy & 

Pharmaceutical Sciences, 1st Floor, Panoz Institute) 
 
17:30 Tour of Trinity  
 Meeting point: Regents House, Parliament Square, TCD Main Campus 
 
18:00 – 20:00  Welcome Reception in the Old Library 
 Entrance via Book of Kells, TCD Main Campus 
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Programme 

Thursday, 31st May 2018 
 
 
8:00 Registration & Poster mounting  
 (Concourse, Ground Floor, Panoz Institute, TCD) 
 
9:00 – 9:30  Welcome Addresses (Maxwell, Hamilton Building) 
 Conference Chair, Astrid Sasse (TCD) 
 Dean of Research, Prof. Linda Doyle (TCD) 
 President of the EHRS, Paul Chazot (Durham, UK) 
 Bursary distribution by Paul Chazot  
 
9:30 – 10:00 Honorary Membership Ceremony 
 Patrizio Blandina (Florence, Italy) laudation by Emanuela Masini 
 Perrti Panula (Helsinki, Finland) laudation by Helmut Haas 
 
10:00 Plenary Lecture 
 Introduction by Astrid Sasse 
 

L1 P. Fallon (TCD) 
 Atopic Dermatitis: A Tail of Mice and Men 
 
11:00  Coffee / Tea Break & Networking 
 
11:30 – 12:45 Oral Session: Histamine & Immunology, Part 1 
 Chair: Maria Kakolyri / Madeleine Ennis 
 

11:30  B. F. Gibbs (Germany) 
O1 Mercuric Chloride Increases Hypoxia-Inducible Factor-1α Expression in  
 Human Basophils and Substantially Enhances IgE-Dependent Histamine 
 Releases 
 

11:45 H. Fukui, H. Mizuguchi, Y. Kitamura and N. Takeda (Japan) 
O2  Alleviation of Eosinophilia by Suppressing IL-33 Gene Expression  
 

12:00 K. Schaper-Gerhardt, B. Köther, S. Mommert, T. Werfel, R. Gutzmer  
O3 (Germany) 
 TH2 Related Cytokines Increase the Expression and the Functional Activity 
 of the H4R on Eosinophils 
 

12:15 S. Mommert, J. Schaper, K. Schaper-Gerhardt, R. Gutzmer, T. Werfel  
O4 (Germany)  
 Expression of CCL18 and the FceRI are Up-Regulated by TH2 Cytokines and 
 Differentially Regulated by Histamine in Human M2 Macrophages 
 

12:30  D. Neumann (Germany) 
O5 The Histamine H4-Receptor Affects Experimental Colitis Due to its  

Functional Expression on Epithelial Cells of the Mouse Colon  
 
13:00 – 14:00  Lunch (Dining Hall, Parliament Sq, TCD Main Campus) 
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Programme 

 

Thursday, 31st May 2018 (cont’d)  

 
 
14:30 – 15:00 Poster Blitz 1 (Immunology & Medicinal Chemistry) 
 Chair: Ekaterini Tiligada / Bassem Sadek  
 

P1 L. Lucarini, M. Durante, C. Lanzi, S. Sgambellone, A. Pini, S. Bruscoli, C. 
Riccardi, E. Masini (Italy) 

 Role of Histaminergic H4 Receptors in the Anti-Inflammatory Activity of 
Glucocorticoids 

 

P2 C.W. Ng, I.Y.S. Tam, S.W. Sam, H.Y.A. Lau (China) 
 Suppression of Human Mast Cell Proliferation and Activation by Anti-

Osteoporosis Herbs 
 

P3 E. Nikolouli, K. Schaper-Gerhardt, S. Mommert, R. Gutzmer, T. Werfel 
 (Germany) 
 The Role of Histamine H4 Receptor (H4R) in TH2-Mediated Immune 

Responses 
 

P4 K. Jasikowska, Z. Czuba, J. Jochem (Poland) 
 Effects of Histamine H4 Receptor Ligands in Haemorrhagic Shock in Rats  
 

P5 M. Grosicki, S. Chłopicki, D. Łażewska, M. Więcek, K. Kieć-Kononowicz 
(Poland) 

 The Unexpected Pharmacology of the Selected Histamine H3/H4 Ligands, 
Based on the Human Eosinophils Adhesion to Endothelium Assay.  

 

P6 D. Łażewska, P. Zaręba, A. Olejarz-Maciej, M. Bajda, A. Doroz-Płonka, A. 
Siwek, K. Kuder, B. Malawska, K. Kieć-Kononowicz (Poland) 

 The Role of Search for Cholinesterase and MAO B Inhibitors among tert-
Amylphenoxyalkyl Derivatives - Histamine H3 Receptor Ligands 

 

P7 K. Kieć-Kononowicz, H. Stark, D. Łażewska, M. Kaleta, G. Latacz, E. Honkisz,  
K. Kuder, A. Olejarz, A. Lubelska (Poland) 

 Piperidine (Azepane)-Alkoxy-Biphenylcarbonitriles as Histamine H3 Receptor 
Ligands 

 

P8 K. Szczepańska, T. Karcz, S. Mogilski, K. J. Kuder, S. Hagenow, M. Kotańska,  
H. Stark, K. Kieć-Kononowicz (Poland) 

 Piperazine Derivatives as a Novel, Active Histamine H3 Receptor Ligands 
 
 
 
15:00 – 15:30 Coffee / Tea Break & Networking  
 Poster Viewing 
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Programme 

Thursday, 31st May 2018 (cont’d) 
 
15:30 – 17:00 Oral session – Molecular Tools in Histamine Research 
 Chair: Bhanu Priya Ganesh / Paul Chazot 
 

15:30 Plenary Lecture 
 Introduction by Paul Chazot 
 

L2 P. Panula (Finland) 
 Like Fireflies in the Silent Night: Seeing Histamine and its Receptors in Cells 

and Tissues 
 

16:15  H.G. Schwelberger, J. Feurle, G. Houen (Austria)  
O7 Characterisation of Human Histamine N-Methyltransferase Monoclonal 

Antibody Binding 
 

16:30  H.G. Schwelberger, J. Feurle, G. Houen (Austria)  
O8 Characterisation of Human Diamine Oxidase Monoclonal Antibody Binding 

 

16:45 S. Grillo, H. Mahmudul, S.L. Stella Jr, I. Obara, and P.L. Chazot (UK) 
O9 Differential Expression of H3 and H4 Receptors in the Murine Retina 

Indicating Distinct Functional Roles 
 
17:00 – 17:30  Poster Blitz 2 – Histamine Pharmacology 
 Chair: Diego Baronio / Bernard Gibbs  
 

P9 A. Alachkar, N. Khan, D. Łażewska, K. Kieć-Kononowicz, B. Sadek (UAE) 
 Anticonvulsant Evaluation of Novel Non-Imidazole Histamine H3R 

Antagonists in Different Convulsion Models in Rats. 
 

P10 A. Alachkar, N. Khan, D. Łażewska, K. Kieć-Kononowicz, B. Sadek (UAE) 
 The H3 Receptor Antagonist E177 Reverses Amnesia Induced by Dizocilpine in 

Passive Avoidance Paradigm and Novel Object Recognition in Rats. 
 

P11 G. Aquino-Miranda, J. Escamilla-Sánchez, R. González-Pantoja, N. Rivera-
Ramirez, L.-E. Ramos-Languren, I. Perez-Neri, A. Bueno-Nava, L.-C. Ríos-
Castañeda, J.-A. Arias-Montaño (Mexico) 

 Effect of Local Activation of Histamine H3 Receptors of the Pre-Frontal Cortex 
in a Rat Model of Schizophrenia 

 

P12 M. Durante, C. Lanzi, L. Lucarini, D. Łażewska, H. Stark, A. Pini, E. Masini 
(Italy) 

 Histamine H3 Receptor Ligands in Progressive Optic Neuropathy 
 

P13 R. Verta, A. Pini, C. Grange, R.L. Thurmond, A.C. Rosa (Italy) 
 JNJ39758979 Preserves Renal Acquaporin Expression Balance in a Model of 

Diabetic Nephropathy 
 

P14 A. Pini, R. Verta, C. Grange, R.L. Thurmond, A.C. Rosa (Italy) 
 Renal Function in the H4R Knockout Mouse 
 

P15 J. Neumann, B. Au, U. Gergs (Germany) 
 H2 Receptors May Protect Against Acute Cardiac Hypoxia 
 

 
17:30 – 18:30 Poster viewing and Q&A by Poster Prize Committee  
 (all poster presenters to be attending their posters) 
 P1-8   E. Tiligada (Chair), H. Schwelberger, A. Fogel  
 P9-15 P. Blandina (Chair), I. Obara, O. Sergeeva   
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Programme 

Friday, 1st June 2018 
 
 
9:00 – 10:30 Oral Session: Histamine & Drug Development, Part 1 
 Chair: Rob Leurs / Stefanie Hagenow  
 

9:00 GB West Lecture 
 Introduction by Rob Leurs 
 

L3 N. Carruthers (USA) 
 Three out of Four: A 25 Year Relationship with Histamine Receptors  
 

9:50 I. Berrebi-Bertrand, X. Ligneau, R. Shah, P. Maison-Blanche, L. Landais, P.  
L4 Robert, G.R. Mirams, T. Duvauchelle, J.M. Lecomte and J.C. Schwartz (France) 

Cardiovascular Safety of the Histamine H3 Inverse Agonist Pitolisant: From 
Nonclinical to Clinical Aspects 

 
10:30  Coffee & Tea Break & Networking 
 Poster viewing 
 
11:00 – 12:25 Oral Session: Histamine & Drug Development, Part 2 
 Chair: Jian-Sheng Lin / Bassem Sadek 
 

11:00 X. Ligneau, M. Uguen, D. Perrin, S. Belliard, P.M. Beardsley, P. 
L5 Robert, C. Scart-Gres, Y. Joulin, J.M. Lecomte and J.C. Schwartz (France) 
 H3 Receptor Inverse Agonists: Wake Promotion Without Drug Abuse Risk 

Shown with Pitolisant 
 

11:40  Z. Wang, R. Bosma, A. J. Kooistra, J. Van den Bor, S. Kuhne, H. F. Vischer, 
O10 C. de Graaf, M. Wijtmans, I. J. P. de Esch, R. Leurs (Netherlands)  
 The Route to Prolonged Residence Time at the Histamine H1 Receptor: 

Growing from Desloratadine to Rupatadine 
 

16:55 T. Iida, T. Yoshikawa, K. Yanai (Japan)  
O11 Inhibitory Effects of H3R Inverse Agonist/Antagonist on Microglial Functions 
 

12:10 S. Hagenow, A. Stasiak, A. Affini, A. Zivkovic, W.A. Fogel, H. Stark (Poland) 
O12 Dual MAO B and Histamine H3 Receptor Inhibitor ST1957, a Potential Drug 

Candidate for Therapy of Neurodegenerative Diseases 
 
12:30  collect packed lunch 
 
12:45 – 21:00 Social Outing 
12:45 Bus tour to Glendalough 
14:00 – 17:00 Guided tour & free time to explore 
18:00 Dinner at the Royal Irish Yacht Club 
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Programme 

Saturday, 2nd June 2018 
 
 
9:00 – 12:10 Young Investigator Award Session 
 Chair:  Madeleine Ennis / Perrti Panula 
 Panel: Nick Carruthers (Chair), Jerzy Jochem, Detlef Neumann 
 

9:00  S. Hagenow, A. Stasiak, O. Bautista-Aguilera, A. Palomino-Antolin, V. Farre-  
O13 Alins, M.L. Jimeno, A. Romero Martínez, F. López-Munoz, I. Iriepa, I. Moraled, 

O. Soukop, J. Janocková, L. Ismaili, L. Kalinowsky, E. Proschak, J.S. Schwed,  
M. Chioua, J. Egea, J. Marco-Contelles, P.-J. Joffrin, R.R. Ramsay, H. Stark 
(Germany) 

 Design of Multitargeting Histamine H3 Receptor Antagonists for 
Neurodegenerative Diseases 

 

9:20 N. Eissa, P. Jayaprakash, S. Azimullah, S.K. Ojha, F. Jalal, D. Łażewska, 
O14 K. Kieć-Kononowicz, B. Sadek (UAE) 
 The Histamine H3R Antagonist DL77 Rescues Autistic Behaviors in the 

Valproic Acid-Induced Animal Model of Autism in Mice. 
 

9:40 Y. Zhao, R. De Luca, W. Baumgärtel, X. Xie, H. L Haas, J.-S. Lin,  
O15 O. A. Sergeeva (France) 
 Activation of Histaminergic and Orexinergic Neurons by Testosterone 
 

10:00 D. Baronio, M. Sundvik, Y.-C. Chen, P. Panula (Finland)  
O16 The Histaminergic System in Neuropsychiatric Disorders 
 
10:20 Coffee / Tea Break & Networking 
 Poster viewing 
 
10:50  M. Kakolyri, K. Gerasimidou, C. Chliva, D. Aslanis, X. Aggelidis, M. Makris, 
O18 E. Tiligada (Greece) 
 Challenges in Histamine Translational Research: The Drug Allergy Paradigm  
 

11:10 A. Shaha, H. Mizuguchi, R. Islam, T. Wakugaoa, H. Fujino, H. Fukui (Japan) 
O19 Royal Jelly and Propolis Inhibit Histamine H1 Receptor Gene via Protein 

Kinase C-Δ-Dependent Signaling Pathway 
 

11:30 R. Islam, A. Shaha, K. Okamoto, T. Wakugawa, M. Hiramatsu, H. Ikeda,  
O20 H. Fujino, H. Fukui, H. Mizuguchi (Japan) 
 Combination of Wild Grapes with Awa Tea Markedly Alleviated Nasal 

Symptoms in Toluene-2, 4-Diisocyanate-Sensitized Allergy Model Rats 
 

11:50 B. P. Ganesh, H. Ahnstedt, A. Chauhan, A. Major and L. McCullough (USA)  
O21 Ischemic Stroke Leads to Increased Histamine 2 Receptor Expression in the GI 

Tract after 60 mins MCAO in Aged Mice 
 
12:15 YIA Panel Discussion [Nick Carruthers, Jerzy Jochem, Detlef Neumann] 
 

12:15   Viewing of Shortlisted Posters by Poster Panel 
  P1-8   E. Tiligada (Chair), H. Schwelberger, A. Fogel 
  P9-15 P. Blandina (Chair), I. Obara, O. Sergeeva 
 
12:45 Lunch (Concourse, Hamilton Building) 
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Programme 

 
 
Saturday, 2nd June 2018 (cont’d) 
 
 
13:45 – 16:30 Oral session – Histamine & the Brain 
 Chair: Helmut Haas / Ling Shan 
 
13:45 Plenary Lecture 
 Introduction by Helmut Haas 
 

L6 P. Blandina (Italy) 
 Histaminergic Neurotransmission as a Gateway Integrating Peripheral 

Signals to Coordinate Behavioral Responses 
 

14:30 I. Obara, A. Alsubaiyel, E. Battell, M. Nunn, W. Weston-Davies, P. L. Chazot 
(UK) 

O22 Revisting Histamine System for Neuropathic Pain Relief: Novel Natural 
Product Strategy 

 

14:45 O.A. Sergeeva, R.De Luca, A. Kernder, K. Mazur (Germany) 
O23 Excitation of Histaminergic Neurons by OLDA and OEA 
 

15:00 N. Rivera-Ramírez, A. Molina-Hernández, U. García-Hernández,  
O24 J.-A. Arias-Montaño (Mexico) 
 Effect of Histamine H4 Receptor Activation on the Excitability of Rat Dorsal 

Root Ganglia Neurons in Primary Culture  
 
15:15 Coffee / Tea Break & Networking 
 
15:45 L. Shan (Netherlands) 
O25 Histamine-4 Receptor Antagonist Inhibits Pro-Inflammatory Microglia and 

Prevents the Progression of Parkinson-Like Behaviour and Pathology in a Rat 
Model 

 

16:00 P. Franco, Y. Dauvilliers, C. Inocente, A. Guyon, C. Villanueva, V. Raverot,  
O26 S. Plancoulaine, J.-S. Lin (France) 
 Impaired Histaminergic Neurotransmission in Children with Narcolepsy  
 

16:15 H.L. Haas, R. De Luca, K. Mazur, O.A. Sergeeva (Germany) 
O27 Histaminergic and Dopaminergic Neurons 
 
16:30    General Assembly of the EHRS 
              Election of new President, Vice-President and Council Members 
 
20:00    Gala Dinner in the Guinness Storehouse  
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Early-Stage Researcher Satellite Symposium 

 
Speakers: 

Dr. Paul L Chazot 
Durham University, UK 
The 100 year history of histamine pharmacology and beyond… 

 

 

Dr. Katerina Tiligada 
University of Athens, Greece 
Tips for Competitive EU Marie Curie Grant Application 

 

Prof. Madeleine Ennis 
Queen’s University Belfast, UK 
Research Ethics and Academic Integrity 
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Early-Stage Researcher Satellite Symposium 
S1 

 

The 100 year History of Histamine Pharmacology and Beyond… 

P.L. Chazot & M. Ennis 

Department of Biosciences, Durham University, UK 
Centre for Experimental Medicine, Queen’s University Belfast, UK 

paul.chazot@durham.ac.uk 

 

“For its mine de-carboxylated histidine” Histamine is arguably the most pleiotropic chemical in the human 
body. The word 'histamine' comes from the Greek, histos, which means tissue. It was first discovered in 
1910 by the great British physiologist and pioneering pharmacologist, Sir Henry Dale 
as a contaminant of ergot alkaloids generated by bacteria. By 1937, the first 
"antihistamine" was synthesised by Etienne Fourneau, namely the H1 receptor 
antagonist, thymo-ethyl-diethylamine. It was a weak antagonist to begin with little 
clinical use. In 1942, Bernard N. Halpem synthesised the first clinically used 
antihistamine, phenbenzamine. In 1953, JF Riley & Geoff B West (Founder of EHRS) 

reported the first key “professional” cellular source of 
histamine in allergies, namely the mast cell. 

As late as the 1970s, a peptic ulcer could be a life-
threatening condition. Left untreated, an ulcer could result in severe pain, 
bleeding and even death. A major cause of ulcers is the release of excess 
stomach acid, which leads to breaches in the lining of the intestinal tract. 
Continued acid secretion prevents healing. The discovery of the compound 
cimetidine, sold under the trademark Tagamet®, by researchers at Smith 
Kline & French in the 1970s, headed by the Nobel Laureate Sir Jim Black 

was the first effective anti-ulcer drug and had a revolutionary impact on treatment for millions of people.  

Brain histamine promotes wakefulness and orchestrates a range of behaviours and 
homeostatic functions. The existence of a third histamine receptor was established by the 
beginning of the 1980s., A program to design H3R tools was begun through a collaboration 
between the groups of Jeanne‐Marie Lecomte at Bioprojet (a young research company 
founded a few years earlier), Jean‐Charles Schwartz at Institut National de la Santé et 
de la Recherche Médicale (INSERM) in Paris and the medicinal chemistry groups of Max 
Robba, at the University of Caen, and of Walter Schunack, at the University of Berlin. 
This has led, via cloning in 1999, thirty years on, to the registration in Europe of the H3R 
antagonist, pitolisant (Wakix) for effective use in narcolepsy. 

The histamine H4 receptor (H4R) was first noted as a sequence in genomic databases that had features of a 
class A G-protein coupled receptor These genomic approaches were so prevalent at the time that the 

identification of this new receptor was described almost simultaneously by six different 
laboratories, including the groups of Tim Lovenberg and Rob Thurmond. Subsequently, 
its first clinical indication, which has now reached Phase 2a, is Atopic dermatitis.   

While the 20th century was the era of blockbuster H1 and H2 antihistamines, the early 21st 
century represents the exciting prospect of a new era of H3 and H4 antihistamines. The 
EHRS continues to contribute to this aspiration.  



 

21 

Early-Stage Researcher Satellite Symposium 
 

Timeline for Key Events in Histamine Pharmacological History 

1907       Synthesis (Decarboxylation of histidine) (Windaus and Vogt) 

1910       Discovery in nature (Ackermann and Dale, Barger) 

1929       Concept of anaphylaxis (Dale) 

1930       Histaminase (Best und McHenry) 

1932       Release of histamine in anaphylactic shock (Feldberg, Nagel ) 

1936       Histidine decarboxylase (Werle) 

1937       Discovery of antihistamines (H1-antagonists) (Bovet, Fourneau and Staub) 

1951       Inactivation of histamine by histaminase (Zeller / Schayer) 

1953       Histamine in mast cells (Riley und West) 

1953       Methylation of histamine (Schayer) 

1957       Specific histidine decarboxylase (Schayer) 

1959       Fluorometric histamine assay (Shore) 

1966       Concept of H1- and H2-receptors (Ash and Schild) 

1972       H2-Receptor antagonists (Black) 

1978        Cimetidine (SK&F group) 

1983       H3-receptors (Schwartz) 

1999       Cloning of the H3 receptor (Lovenberg) 

2000/1    H4-receptors (Several groups) 

2016        Wakix (Bioprojet group) 
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Early-Stage Researcher Satellite Symposium 
S2 

 
Tips for Competitive EU Marie Curie Grant Application 

E. Tiligada 

Department of Pharmacology, Medical School, National and Kapodistrian University 
of Athens, Greece 

aityliga@med.uoa.gr 

 

The Marie Skłodowska-Curie Actions (MSCA) provide research funding in a 'bottom-
up' manner, under the Horizon 2020 (H2020) research and innovation programme of 
the European Union (EU). They encourage transnational, intersectoral and 
interdisciplinary mobility of doctoral degree (PhD) candidates and experienced 
researchers to the benefit of the wider European economy. The MSCA support 
researchers, regardless of their nationality, to reinforce their knowledge, skills and 
experience through training in another country or in the private sector, in order to reach 
their full potential and to enhance employability and career development. These goals 
are reflected in the various types of MSCA actions 
(https://ec.europa.eu/research/mariecurieactions/): (i) Innovative Training Networks 
(ITN) drive scientific excellence and innovation through collaboration of universities, 
research institutes and other sectors in training PhD researchers; (ii) European and 
Global Individual Fellowships (IF) offer opportunities to experienced researchers –
holding a PhD or at least four years’ full-time research experience– in order to move 
within and to Europe, outside and back to Europe or to restart a research career; (iii) 
Research and Innovation Staff Exchange (RISE) funds short-term exchanges of 
personnel between different sectors throughout the world; (iv) Co-funding of regional, 
national and international programmes (COFUND) supports new training and career 
development schemes of various organizations; and (v) European Researchers’ Night 
(NIGHT) is dedicated to popular science in over 300 cities. Funding can be obtained 
either by responding to a job vacancy or by submitting a proposal jointly with a host 
organization to one of the calls published every year on the Participant Portal 
(http://ec.europa.eu/research/participants/portal).  

This work is supported by the COST Action BM0806 and the SARG of the NKUA. 
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Early-Stage Researcher Satellite Symposium 
S3 

 
Research Ethics and Academic Integrity 

M. Ennis 

Centre for Experimental Medicine, Queen’s University Belfast, UK 

m.ennis@qub.ac.uk 

 

In order to be a good scientist, your work must not only be good but you need to 
document your methods and results is a complete fashion. The first part of this talk will 
concentrate on what you need to do and why you need to do it! 

 

The topic of scientific fraud will then be addressed. In an interactive manner, we will 
discuss different types of scientific fraud and what they mean.  

 

We will then look at a number of famous cases of scientific fraud. Would you have 
recognised them? 

 

Using example cases from the Committee on publication ethics, we will look at 
examples of different types of scientific fraud and discuss them.  

 

Finally, a few tips will be given to help you avoid accusations of scientific fraud.  
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Invited Lectures 

L1 

 

Atopic Dermatitis: A Tail of Mice and Men  

P.G. Fallon 

School of Medicine, Trinity College Dublin, Ireland 

pfallon@tcd.ie 

 
Atopic dermatitis (AD), eczema, is a common inflammatory skin disorder affecting 15-
30% of children in the western world.  Individuals with a history of AD are predisposed 
to develop secondary allergic conditions in distal tissue sites, such as the lung, in what 
is known as the atopic march. The aetiology of AD is multifactorial, with roles for 
genetic predisposition and environmental factors that influence the development of 
aberrant skin inflammation. Similarly, disease progression is complex and is influenced 
by interplay between the functional integrity of the skin barrier, microbiome and the 
immune system.  In man, patients with loss-of-function mutations in the filaggrin gene 
(FLG) have altered skin barrier function and, are also predisposed to develop AD and 
progress to AD-associated asthma.   In this presentation, I will describe a translational 
immunology approach – spanning studies on patients with AD and mouse transgenics 
– that identified genes involved in AD and further provided fundamental mechanistic 
insights into the inflammatory cascades that drives the development of AD and asthma.    
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Invited Lectures 

L2 

 

Like Fireflies in the Silent Night: Seeing Histamine and its Receptors in Cells 
and Tissues 

P. Panula 

Department of Anatomy, University of Helsinki, Finland 

pertti.panula@helsinki.fi 

 
Detecting histamine in cells and tissues is of fundamental importance in immunology, 
neuroscience and studies on the gastrointestinal system of mammals. Similarly, 
identification of cells which express the four G protein-coupled receptors is necessary 
for understanding the mechanisms of actions of histamine in tissues. Antibodies made 
against the synthesizing enzyme Hdc are useful, but some of them detect related 
enzymes, and detection is also species dependent. Antibodies against histamine, when 
applied to properly fixed specimens, are highly specific and sensitive. Most successful 
antibodies against histamine require fixation with a biphasic fixative, carbodiimide, and 
tissues fixed with aldehydes are not suitable. Therefore, fresh samples must be used and 
specifically fixed for visualization of histamine. Proper fixation allows high-resolution 
imaging of cellular histamine stores in e.g. mast cells, gastric ECL cells and neurons in 
mammals, and nervous systems of all species. 
Histamine receptors are expressed in specific nuclei in the brain and also in many other 
tissues in mammals. For quantitative localization studies, radioactive in situ 
hybridization is still the method of choice. For cellular localization it is, however, 
necessary to use non-radioactive ultrasensitive in situ hybridization. Tyramide 
enhancement is a useful method to reveal parallel expression patterns of multiple 
histamine receptors in the same sample of e.g. cerebral cortex. The same method can 
be used to identify the phenotype of histamine receptor expressing cells using 
simultaneous detection of the cell type marker and histamine receptor probe. Using 
these methods, it is possible to reveal in the nervous system both the source of 
histaminergic fibers and exact cellular phenotype of the targets. 
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Invited Lectures 

L3 

 
Three out of Four: A 25 Year Relationship with Histamine Receptors 

N. I. Carruthers 

Janssen Research & Development, LLC., USA 

Ncarruth@its.jnj.com 

 
The biogenic amine, histamine, has a rich history in medicinal chemistry.  It was first 
detected as a uterine stimulant in ergot extracts, more than one hundred years ago, by 
Barger and Dale1.  These early studies demonstrated a similarity between the effects of 
histamine and the symptoms that appear during inflammation and with the 
characteristic symptoms produced by trauma or allergic reactions.  Subsequently a 
search for substances capable of counteracting these effects led to the development of 
antihistamines (H1-antagonists).  However, the pathophysiology of allergic and 
inflammatory diseases is complex, involving the biosynthesis and release of multiple 
mediators.  The expectation that an inhibitor of more than one mediator would be 
clinically more effective prompted the investigation of dual antagonists of PAF and 
histamine which became my introduction to histamine in the 1980’s2.  Several years 
later a third histamine receptor was discovered by Schwartz et al3 as an autoreceptor 
controlling histamine release in the brain which was also shown to presynaptically 
inhibit the release of other mono-amines in the brain and peripheral tissue.  The cloning 
of the H3 receptor by Lovenberg et al4 in 1998 prompted a renaissance in the H3 field 
allowing pharmaceutical companies, in particular, to apply high throughput screening 
technology to identify new templates for medicinal chemists.  This led to an extensive 
period of research and the demonstration of numerous therapeutic roles for H3 
antagonists in central nervous system disorders.  This ultimately afforded several 
clinical candidates and their discovery and evaluation will be presented5.  The discovery 
of a fourth histamine receptor, H4, by several laboratories in 2000 as part of programs 
aimed at the identification of ligands for orphan GPCR’s6 prompted a search for new 
ligands.  This led to the discovery of the first potent and selective H4 antagonist (JNJ-
7777120) which became a key tool compound to interrogate the role of the H4 receptor7.  
The medicinal chemistry leading to this discovery will also be presented. 
1 Barger, G., and Dale, H. H. J. Physiol. (Lond.), 1910, 40, 3840  2.Kaminski, J., Carruthers, 
N. I., Wong, S. C., Chan, T-M., Billah, M., Tozzi, S., and McPhail, A. T. Bioorganic & 
Medicinal Chemistry, 1999, 7, 1413  3 Arrang, J.M., Garbarg, M., Schwartz, J. C., Nature. 
1983, 302, 832  4 Lovenberg, T. W., Roland, B. L., Wilson, S. J., Jiang, X., Pyati, J., Huvar, 
A., Jackson, M. R., Erlander, M. G. Mol. Pharm., 1999, 55(6), 1101.  5 Bonaventure, P.; 
Letavic, M.; Dugovic, C.; Wilson, S.; Alusio, L.; Pudiak, C.; Lord, B.; Mazur, C.; Kamme, 
F.; Nishino, S.; Carruthers, N.; and Lovenberg, T.  Biochemical Pharmacology, 2007, 73, 
1113  6 Liu, C., Ma, X-J., Jiang, X., Wilson, S. J., Hofstra, C. L., Blevitt, J., Pyati, J., Li, X., 
Chai, W., Carruthers, N. I., and Lovenberg, T. W. Mol Pharmacol 2001 59, 420   
7 Jablonowski, J. A., Grice, C. A., Chai, W., Dvorak, C. A., Venable, J. D., Kwok, A. K., Ly, 
K. S., Wei, J., Baker, S. M., Desai, P. J., Jiang, W., Wilson, S. J., Thurmond, R. L., Karlsson, 
L., Edwards, J. P., Lovenberg T. W., and Carruthers, N. I.  J. Med. Chem. 2003, 46, 3957  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Garbarg%20M%5BAuthor%5D&cauthor=true&cauthor_uid=6188956
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schwartz%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=6188956
https://www.ncbi.nlm.nih.gov/pubmed/6188956


 

30 

Invited Lectures 

L4 

 
Cardiovascular Safety of the Histamine H3 Inverse Agonist Pitolisant: From 
Nonclinical to Clinical Aspects 

I. Berrebi-Bertrand1, X. Ligneau1, R. Shah2, P. Maison-Blanche3, L. Landais1, P. 
Robert1, G.R. Mirams4, T. Duvauchelle5, J.M. Lecomte5 and J.C. Schwartz1 

1 Bioprojet-Biotech Saint-Grégoire, France, 2 Pharmaceutical Consultant, Gerrards 
Cross, UK, 3 Hôpital Bichat, France, 4 University of Nottingham, UK 5 Bioprojet-
Pharma Paris, France. 

i.bertrand@bioprojet.com 

 

Pitolisant (Wakix®), a histamine H3 receptor inverse agonist was approved by EMA 
for the treatment of narcolepsy with or without cataplexy. We explored its 
cardiovascular preclinical and clinical safety profile taking into account both ICHS7B 
and E14 guidelines, respectively and the new initiative driven by FDA and industry 
(CiPA) to better detect life threatening drug-induced cardiac arrhythmias. 

ICHS7B assays included in vitro hERG channels, in vivo dog studies with follow-up 
investigations in other proarrhythmia models. 

CiPA initiative included in vitro studies on ion channels, stem cell-derived human 
ventricular myocytes, and in silico modelling to simulate human ventricular 
electrophysiology. These revealed Pitolisant to have modest calcium channel blocking 
and late INa reducing activities at high concentrations, which resulted in Pitolisant 
reducing dofetilide-induced early after-depolarizations (EADs). Studies in human 
cardiomyocytes with dofetilide or E-4031 given alone and in combination with 
Pitolisant confirmed these properties. In silico modelling supported that the ion channel 
effects measured are consistent with results from both cardiomyocytes and rabbit 
Purkinje fibres and categorized Pitolisant as a drug with low torsadogenic potential. 
Both sets of data excluded Pitolisant from having clinically relevant QT-liability/pro-
arrhythmic potential and suggest that a single hERG assessment may be too reductive 
in early drug development. 

Furthermore, results from the two sets of nonclinical studies correlated well with those 
from two clinical QT studies. Indeed, the single/multiple ascending dose (SAD/MAD) 
as well as the thorough QT (TQT) studies excluded a clinically relevant effect of 
Pitolisant on QTcF interval and the resulting risk of proarrhythmia. These studies with 
Pitolisant add value to the growing body of evidence supporting replacement of a TQT 
study with a suitable cost effective alternative (SAD/MAD) which takes into account 
drug concentrations. 
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L5 

 
H3 Receptor Inverse Agonists: Wake Promotion Without Drug Abuse Risk 
Shown with Pitolisant 

X. Ligneau1, M. Uguen1, D. Perrin1, S. Belliard1, P.M. Beardsley2, P. Robert1, C. 
Scart-Gres3, Y. Joulin3, J.M. Lecomte3 and J.C. Schwartz1 

1 Bioprojet-Biotech Saint-Grégoire, France, 2 Department of Pharmacology & 
Toxicology, Virginia Commonwealth University, USA, 3 Bioprojet-Pharma Paris, 
France, 

x.ligneau@bioprojet.com 

 

Pitolisant (Wakix®), a histamine H3 receptor inverse agonist was approved in March 
2016 by EMA for the treatment of narcolepsy with or without cataplexy. As first in 
class, it was of importance to explore its drug abuse potential preclinically in in vivo 
models and clinically.  

The increase in dopamine release in the nucleus accumbens, the locomotor sensitization 
and the conditioned hyperlocomotion, common features of drug of abuse, were 
evidenced for Modafinil, a drug used in narcolepsy, whereas Pitolisant was without any 
effect on these indices. In rodents, it was also without any effect on locomotion and 
even reduced the cocaine-induced hyperlocomotion. Finally, Pitolisant was devoid of 
any significant effects in the three standard drug abuse tests (i.e. conditioned place 
preference in rats, self-administration in monkeys and cocaine discrimination in mice) 
and in physical dependence tests. 

In clinics, a good compliance of patients to the prescribed drug treatment regimen, no 
drug abuse-related adverse events and no withdrawal symptoms were recorded In 
addition, a double-blind crossover trial in drug addicts showed that Pitolisant did not 
induce “drug liking” more than placebo. 

Hence, in contrast with typical amphetamine-like psychostimulants and with modafinil 
(whose drug abuse potential is still controversial), no potential drug abuse liability for 
Pitolisant was evidenced in various rodent and primate models (Uguen M. et al. Brit. J. 
Pharmacol. 2013). These results together with those obtained in various rodent models 
with a prototypic histamine H3 receptor antagonist (Hudzik T.J. et al. 
Psychopharmacol. 2013) and confirmed clinically for Pitolisant are in favour of the lack 
of drug abuse potential and dependence, giving marked advantage for this new 
therapeutic class. 
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L6 

 
Histaminergic Neurotransmission as a Gateway Integrating Peripheral Signals 
to Coordinate Behavioral Responses  

A. Costa1, G. Provensi1, B. Rani2, A. Calignano3, C. Cristiano3, M.B. Passani2,  
P. Blandina1  

1Dipartimento di Neuroscienze, Psicologia, Area del Farmaco e Salute del Bambino 
Universitá di Firenze, Italy, 2Dipartimento di Scienze della Salute, Universitá di 
Firenze, Italy, 3Dipartimento di Farmacia, Universitá di Napoli Federico II, Italy 

patrizio.blandina@unifi.it 

 

We recently demonstrated that oleoylethanolamide (OEA) indirectly activated 
histaminergic neurons to exert hypophagic effects [1]. Histaminergic 
neurotransmission gated also OEA effects on cognition, for it increased memory 
expression of contextual fear conditioning by eliciting histaminergic neurotransmission 
in the basolateral amygdala (BLA), as local infusion of H1 or H2 receptor antagonists 
prevented this response. Also brain histamine depletion by blocking histidine 
decarboxylase (HDC) through administration of a-fluoromethylhistidine (a-FMHis), 
prevented OEA freezing-enhancing effect [2]. We examined whether OEA requires the 
integrity of the brain histamine system to exert its antidepressant-like effect as well. We 
used the tail suspension test (TST), as all antidepressants effectively reduce immobility 
in TST. OEA decreased immobility time of HDC+/+ but not of HDC-/-, nor of a-
FMHis-injected CD1 mice. In line with the observation that CREB phosphorylation is 
required for TST response to antidepressants, OEA augmented pCREB in the 
hippocampus and cortex of HDC+/+ but not of HDC-/- mice. We previously excluded 
that the CREB machinery was impaired in HDC-/- mice [3]. We demonstrated that also 
PPAR- a are involved, as OEA failed to reduce the immobility, nor increased pCREB 
in PPAR- a-/- mice.  Moreover, we demonstrated that OEA prevented the cognitive 
impairments induced by chronic social stress as OEA ameliorated deficits in the object 
recognition test and diminished the social aversion in the social interaction test. 
However, OEA was effective only in HDC+/+ and not in HDC-/- mice. In conclusion, 
the brain histaminergic system receives signals from peripheral organs transmitted by 
OEA to elaborate the appropriate behavior and homeostatic responses. 

[1] Provensi et al (2014) Proc Natl Acad Sci 111, 11527.  
[2] Provensi et al (2017) Int. J. Neuropsychopharmacol 20, 392.  
[3] Munari et al (2015). Int. J. Neuropsychopharmacol 18, pyv045 
 

This work was supported by JPI grant AMBROSIAC 
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Oral Presentations 

O1  

 

Mercuric Chloride Increases Hypoxia-Inducible Factor-1α Expression in Human 
Basophils and Substantially Enhances IgE-Dependent Histamine Releases. 

B. F. Gibbs 

Department of Medicine, Carl von Ossietzky University of Oldenburg, Germany 

bernhard.gibbs@uni-oldenburg.de  

 

Mercury is a major industrial pollutant and has also been used extensively in medicine, 
e.g. in amalgam and in vaccines. It can cause autoimmune disorders and induce IgE 
synthesis, which suggests a role for this element in allergic diseases. We previously 
showed that non-toxic concentrations of mercuric chloride enhance IgE-dependent 
histamine and IL-4 release from human basophils. Here, our aims were to elucidate the 
mechanism of action for the potentiatory effects of ionic mercury on basophil 
degranulation and signal transduction. Basophils were isolated from buffy coats and 
purified by Ficoll-density centrifugation followed by immunomagnetic cell sorting. 
Basophils were preincubated in the presence or absence of either HgCl2 or IL-3 for 15 
min before stimulation with either anti-IgE, A23187 or fMLP. Key signal transduction 
proteins such as Syk, ERK, p38 MAP kinase and hypoxia-inducible factor 1α (HIF-1α) 
were assessed by Western blotting. HgCl2 enhanced IgE-mediated basophil histamine 
release greater than that caused by calcium ionophore or fMLP. The priming effect of 
HgCl2 on IgE-dependent basophil activation was not comparable to IL-3 (a well-known 
basophil priming factor). HgCl2 potentiated both ERK and p38 MAP kinase 
phosphorylation to anti-IgE stimulation of basophils but, unlike IL-3, did not induce 
ERK activation in the absence of anti-IgE (n=5-7). Furthermore, HgCl2 alone 
significantly increased HIF-1α expressions and VEGF release from human basophils, 
even in the absence of additional IgE-dependent stimulation. These results suggest that 
the priming actions of mercury on basophil degranulation are largely due to increased 
phosphorylation of IgE-dependent signals but its effects on cytokine releases are also 
crucially regulated by its effects on HIF-1α expressions. Our observations further 
underline that mercury is a novel priming agent of basophil reactivity and potentially 
enhances allergic inflammation. 
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O2 

 

Alleviation of Eosinophilia by Suppressing IL-33 Gene Expression  

H. Fukui, H. Mizuguchi, Y. Kitamura and N. Takeda  

Department of Molecular Studies for Incurable Diseases, Tokushima University  
Graduate School of Biomedical Sciences, Fujii Memorial Institute of Medical 
Sciences, Japan 

hfukui@tokushima-u.ac.jp 

 

Background. Alleviation of acute allergic symptoms using antihistamines is suggested 
by the suppression of histamine H1 receptor gene expression in nasal mucosa. 
However, the pathological mechanism of chronic symptoms remains to be elucidated, 
and therapeutics for chronic symptoms have not developed yet.  

Aims. Eosinophils play an important role in chronic symptoms of allergy. Sensitive 
gene for chronic symptoms of allergic rhinitis was explored by positive correlation with 
eosinophilia. Elucidation of mechanism which activates the sensitive gene expression 
was attempted. Natural plants having allergic sensitive gene suppressive effect were 
explored.  

Methods. Correlation between IL-33 mRNA level and eosinophil was examined using 
nasal mucosal samples from pollinosis patient volunteers. Swiss 3T3 cells were used 
for the elucidation of IL-33 gene expression mechanism. Standardized extracts of 
natural plants were provided by Tsumura & Co..  

Results. The positive correlation between number of eosinophils and IL-33 mRNA 
levels in nasal mucosa of pollinosis patients was observed. IL-33 mRNA level was up-
regulated in PMA induced Swiss 3T3 cells, and was suppressed by rottlerin. Sho-
seiryu-to, an anti-allergic formula of Kampo medicine, suppressed IL-33 mRNA up-
regulation. Sho-seiryu-to consists of 8 medical plants, and among them 7 plants showed 
suppressive effect.  

Conclusions. IL-33 gene was suggested to be the sensitive gene for eosinophilia and 
chronic symptoms of allergic rhinitis. Protein kinase C-delta was suggested to be up-
stream regulator of IL-33 gene expression. Medicines targeting protein kinase C-delta 
are therapeutics for both acute and chronic symptoms of allergic diseases by 
suppressing gene expression of histamine H1 receptor and IL-33 respectively. 
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In atopic dermatitis patients, eosinophils are part of the mixed inflammatory infiltrate 
within the dermis and the severity of disease correlates with elevated eosinophil 
numbers in the blood. It has been previously reported that eosinophils express a 
functional H4R. However, no data regarding regulation and immune modulatory 
functions, especially in regard of inflammatory skin diseases, are reported.  Thus, the 
aim of our study was to investigate the role of the H4R on eosinophils with possible 
relevance in atopic dermatitis (AD).  

Therefore, we isolated human eosinophils by density gradient centrifugation and 
performed a negative bead selection using CD16 microbeads. We showed that purified 
human eosinophils express the H2R and H4R at mRNA level. The H1R could only be 
detected rarely in some donors, while the H3R was absent. Stimulation with IL-4 and 
IL-5, known as key drivers in Th2 immune responses, resulted in a significant increase 
of the H4R mRNA levels, while the H2R mRNA was only slightly upregulated.  
Interestingly, eosinophils from AD patients showed a significant higher H4R mRNA 
level compared to healthy subjects and psoriasis patients. This was the case on basal 
level, but also after stimulation with IL-4. To investigate whether the H4R upregulation 
also has a functional impact, we performed migration assays. Pre-incubation of 
eosinophils with IL-4 for 24 hours resulted in an increased migration towards a 
histamine gradient. Further experiments on immune modulatory functions of the H4R 
on eosinophils are ongoing.  

In summary our study indicates functional expression of the H4R on eosinophils, which 
is pronounced in cells from AD patients and Th2-conditions, respectively. This 
provides further evidence for the H4R as a therapeutic target in atopic diseases, in 
particular AD.  
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Increased levels of CCL18 are found in the epidermis and dermis of atopic dermatitis 
skin lesions and lead to a pronounced migration of CCR8 expressing Th2 cells. The 
expression of the FceRI is up-regulated in atopic patients and supposed to play a role 
in the pathogenesis and effector phase of allergic diseases. The trimeric structure αγ2 
of the FceRI consisting of an IgE binding α-chain and two y-chains is expressed on 
monocytes, macrophages, dendritic cells and eosinophils.  

The aim of this study was to investigate the role of histamine, in particular on CCL18 
production and FceRI expression in human IL-4 or IL-13 activated M2a macrophages. 
To explore this issue also in pathophysiological conditions, we examined macrophages 
derived from patients with atopic dermatitis and healthy controls. 

We differentiated human monocytes obtained from patients with atopic dermatitis or 
healthy controls in the presence of M-CSF to M2 macrophages and activated the cells 
with IL-4 or IL-13 to M2a macrophages. The M2- and M2a macrophages were 
stimulated with histamine and specific ligands targeting H1R, H2R and H4R. mRNA 
expression and protein production of CCL18 were analyzed by qPCR and ELISA 
respectively. The mRNA expression of FceRI α and γ chain was quantified by qPCR.  

We detected an up-regulation of CCL18 mRNA and protein expression and also of 
FceRI α chain mRNA expression by IL-4 and IL-13 when compared to unstimulated 
macrophages. The CCL18 expression was potentiated, whereas the mRNA expression 
of the FceRI α chain was reduced in response to histamine. Stimulating the histamine 
receptors on M2a macrophages with their specific ligands (agonists and antagonists), 
we observed that both effects were mainly attributed to the H2R. Interestingly, the IL-
4- and H2R mediated effects on CCL18- and FceRI α chain expression were more 
pronounced in the AD group when compared to the healthy control group. The 
expression of the FceRI γ chain was not affected by IL4 or by histamine. 

Our data discover a novel function of the H2R, i.e. the up-regulation of the Th2 
attracting chemokine CCL18 in human activated M2 macrophages. This provides 
additional evidence for a role of histamine to foster a Th2 dominated milieu. The down-
regulation of the FceRI α chain expression via the H2R underlines the widely known 
immune modulatory role of the H2R. These ambivalent functions of the H2R may have 
an impact on the course of atopic dermatitis and for new therapeutic interventions. 
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In intestinal samples of patients with inflammatory bowel diseases (IBD) and in 
intestinal samples of animals subjected to IBD models, histamine is found in rather high 
concentrations. Histamine binds to four receptors, referred to as histamine H1-receptor 
(H1R), H2R, H3R, and H4R. Of these, the H4R is thought to be expressed on 
hematopoietic cells, thereby affecting inflammatory and immune reactions. 
Consequently, the blockade of the H4R by either genetic or pharmacologic 
manipulation affects the outcome of chemically induced colitis in mice.  

In the present study we aimed at analysing the expression of H4R in specific cells of 
the murine colon, followed by its functional characterization.  

Surprisingly, we found a function of H4R on non-hematopoietic cells by the generation 
of bone-marrow chimera of wild type and H4R-deficient BALB/c mice, which were 
subjected to dextran sodium sulfate (DSS)-induced colitis. Using laser-captured micro 
dissection or isolation of colonic crypts, we demonstrated the expression of mRNA 
encoding the H4R in colonic epithelial cells. Colonic crypts were grown in in vitro 
culture supported by a 3D-matrix to generate organo-typic structures, i.e. colonoids. 
These organoids retained H4R expression. After processing organoids to monolayer 
trans-well cultures, a H4R-dependent decrease of the trans-epithelial electric resistance 
(TEER) due to histamine stimulation was observed.  

We conclude that the H4R is functionally expressed on colonic epithelial cells of 
BALB/c mice. It mediates the histamine-induced reduction of the epithelial barrier 
function and, thus, may affect the outcome of the IBD model DSS-induced colitis. 
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Recently we characterized eight mouse monoclonal antibodies that allow the specific 
and sensitive detection of human histamine N-methyltransferase (HNMT). To 
understand differences in binding characteristics and recognition of enzyme variants 
we mapped the antibody binding sites. 

Fragments of human HNMT were expressed as glutathione-S-transferase fusion 
proteins that were used for testing antibody binding on immunoblots. Combined 
information from species cross-reactivity, sequence comparison, protein structure, and 
binding site prediction software were used to localize the epitope recognized by each 
antibody. 

All eight monoclonal HNMT antibodies bound to linear epitopes in the C-terminal 
domain of the 292 amino acid protein. Of the five antibodies cross-reacting with HNMT 
from other species, one bound region L182-T223, three region M224-E261, and one region 
L262-A292. All three antibodies recognising only human HNMT bound the C-terminal 
region L262-A292 that contains residues present only in the human protein. 

Our HNMT monoclonal antibodies bind in three different regions of the protein and 
those binding the same putative epitope exhibit similar binding characteristics and 
species cross-reactivity. Antibodies binding non-overlapping epitopes will facilitate 
analyses of all clinically relevant variants described for HNMT. 
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Recently we characterized five mouse monoclonal antibodies that allow the specific 
and sensitive detection of human diamine oxidase (DAO). To understand differences 
in binding characteristics and recognition of enzyme variants we mapped the antibody 
binding sites. 

Fragments of human DAO were expressed as glutathione-S-transferase fusion proteins 
that were used for testing antibody binding on immunoblots. Combined information 
from species cross-reactivity, sequence comparison, and binding site prediction 
software were used to localize the epitope recognized by each antibody. 

All five monoclonal DAO antibodies bound to linear epitopes between the N3 and 
enzymatic domains of the 732 amino acid protein. The binding sites could be mapped 
to amino acid regions V262-E278 and P279-R288, respectively, which exhibit considerable 
sequence variation in mammals explaining the fact that the human DAO antibodies do 
not cross-react with DAO from other species. The antibodies efficiently bind only 
denatured human DAO but not the native protein. 

Characterisation of the binding sites of the DAO antibodies revealed that the antibodies 
bind two adjacent epitopes and exhibit similar binding characteristics and species cross-
reactivity. As the epitopes do not overlap any of the amino acid substitutions described 
for clinically significant DAO gene polymorphisms, our antibodies will also be useful 
for analyses of the mutant DAO proteins. 
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Diabetic retinopathy is still one of the major causes of blindness worldwide. 
Collectively the data in the literature suggest that histamine could at least participate in 
the neural cell contribution to the diabetes-induced vascular leakage, through H1Rs. 
Müller cells are one of the primary glial cell types found in the retina and play a 
significant role in maintaining retinal function and health. Understanding Müller cell 
functions within the retina and restoring such function in diabetic retinopathy may 
become key for developing effective therapies to treat diabetic retinopathy. Little is 
known regarding the distribution of the newer histamine receptors, H3 and H4 receptors 
in the retina. A pilot immunological study was performed on fixed mouse (C57 strain) 
retinal slices and human retinal cells in culture, which revealed a differential 
topological expression pattern.  
H3R immunoreactivity was found in all the nuclear bodies in the photoreceptor layer 
(ONL) and some bipolar cells (INL), but little or no labelling was detected in the 
plexiform layers or ganglion cell layer.  There are some processes labelled in the inner 
photoreceptor laver (IPL), which may be histaminergic amacrine cells. In marked 
contrast to H3R, H4R immunoreactivity, was found in the plexiform layers (IPL and 
OPL). These are likely to be Müller cell glia with their endfeet very strongly labelled 
(co-labelled with Glutamine Synthetase). Also, faint stratifications in the IPL, within 
the ON and OFF sublamina divisions are labelled. These immunological topographies 
require pharmacological confirmation and probing in diabetic retinopathies. 
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The histamine H1 receptor (H1R) mediates important effects of histamine in allergic 
conditions, including uriticaria, allergic rhinitis, and pollenosis. Desloratidine is a well-
known potent antagonist of H1R. The exploration of its amine region led to rupatadine, 
which has shown to be a good antagonist for H1R as well.1 It has been known that 
rupatadine has a long duration of action in vivo2, which may be the consequence of a 
long residence time of receptor binding2, 3. We therefore aimed to explore the structure-
kinetics relationship (SKR) of rupatadine and desloratadine analogs utilizing a 
deconstruction strategy on the piperidine moiety. Thirty-one compounds were 
synthesized, from aromatic analogues to aliphatic analogues with increasingly smaller 
substituent sizes. All aromatic analogs retained a high KRI (Kinetics Rate Index) value, 
which indicates a long residence time. Certain aliphatic substituents also displayed a 
high KRI (>1.3). However, binding affinity and residence time decreased when 
introducing aliphatic variations lacking a CH2 spacer. Ca++ mobilization assays showed 
significantly different histamine-induced calcium response between analogs with one-
carbon spacer and without one-carbon spacer. Molecular modeling indicated that 
various sizes of substituents on the piperidine might lead to different steric clashes with 
the receptor, which most likely causes the switches in residence time.  
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Rupatadine
KRI   2.25

Desloratadine
KRI  0.80

R=CH2-aryl, CH2-cycloalkyl, cycloalkyl
KRI  0.70-8.20  
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Microglia, the brain resident immune cells, play important roles in maintaining brain 
homeostasis. According to brain injury, microglia migrate toward the injured sites, 
engulf cell debris and secret various kind of cytokines. Thus, dysregulation of 
microglial activities can lead to a variety of neurological disorders such as depression 
and Alzheimer’s disease. Our previous study demonstrated that microglia expressed 
histamine H3 receptor (H3R), and microglial chemotaxis, phagocytosis and cytokine 
secretion were regulated through H3R (Glia. 2015;63: 1213-1225). However, the role 
of H3R in in vivo microglial functions remained to be elucidated. 

Initially, we investigated the role of H3R in microglial cytokines production in vivo. 
Intraperitoneally injection of immethridine, an H3R agonist, increased 
lipopolysaccharide (LPS), a bacterial endotoxin-induced cytokines expression in 
microglia. In contrast, JNJ10181457 (JNJ), an H3R inverse agonist/antagonist, 
decreased cytokines production. Various reports showed that suppression of excess 
microglial activation could improve neuronal disorders. Therefore, we focused on the 
inhibitory effect of JNJ on microglial functions. Next, we examined the effect of JNJ 
on chemotaxis. JNJ suppressed microglial migration toward ATP injected site in 
hippocampal slices. JNJ also suppressed microglial phagocytosis in hippocampal slices 
and in the prefrontal cortex. Finally, we investigated the effect of JNJ on microglial 
cytokines expression in mouse models of human depression. Intraperitoneal 
administration of LPS dramatically induces microglial activation and causes 
depression-like behaviour. JNJ administration suppressed IL-1β, one of the depression-
related cytokines, production in microglia and decreased immobility time in the tail 
suspension test These results demonstrated that JNJ suppressed microglial activities ex 
vivo and in vivo and improved depression-like behaviour, providing the novel insight 
into physiological roles of brain histamine.  
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Global life expectancy is steadily increasing and consistently the number of people 
suffering from neurodegenerative diseases rises. Worldwide, 44 million have yet 
Alzheimer’s or dementia while 7-10 million people have Parkinson’s disease. There is 
an urging necessity to ensure better, more effective treatment. In the drug discovery the 
new concept has recently been adopted impelling design and synthesis of drugs 
selectively modifying more than one target in a synergic manner. Accordingly, we have 
recently synthesized and published data [Affini et al. 2018] on a new series of indanone 
derivatives as possible therapeutics for the affected patients. The deficit in amine 
neurotransmitters signalling which characterizes both diseases and age related increase 
in activity of monoamine oxidase (MAO) B, amine degrading enzyme have been 
addressed by combining histamine H3R antagonistic and MAO B inhibiting moieties. 
Here we report on a representative of this series, (E)-5-((4-Bromobenzyl)oxy)-2-(4-(3-
(piperidin-1-yl)propoxy)benzylidene)-2,3-dihydro-1H-inden-1-one (ST1957). The 
H3R antagonistic activity of ST1957 was examined against human and rat receptors by 
binding assays using [3H]N-alpha-methylhistamine and preparations of HEK293 cell 
membrane expressing hH3R  or rat cerebral cortex, respectively. Human recombinant 
MAO A/B and rat cerebral cortex enzyme inhibition was analysed by fluorimetry with 
kynuramine as a substrate and by radiometric assays employing 14C beta-
phenylethylamine (MAO B)  and 14C serotonin (MAO A), respectively. Ki for human 
and rat H3R was 6.5 (1.5-29)  vs. 610 (130-2900) nM, whereas Ki for MAO B was 92 
(66-128) nM (calculated from IC50 according to Cheng-Prusoff) for human and 2200 
(1820-2500) nM for rat. Human MAO A activity was hardly inhibited, while the rat 
cerebral cortex enzyme was more sensitive to ST1957 but still about 23-fold less than 
MAO B. The results indicate ST1957 is a promising molecule and has higher affinities 
for human than for rat H3R and MAO B. 
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Histamine H3 receptor (H3R) antagonists/inverse agonists have been shown to 
positively influence numerous neurological conditions with focus on cognitive and 
sleep disorders. With a broad spectrum of possible CNS applications, the H3R represent 
a suitable basis for the design of multitargeting ligands (MTLs) as new therapeutic 
approach for neurodegenerative diseases, e.g. Parkinson´s (PD) or Alzheimer´s disease 
(AD). We could demonstrate that the reference H3R antagonist ciproxifan as well as its 
non-imidazole analogue UCL2190 are moderate, reversible inhibitors of monoamine 
oxidase (MAO) A/B.1 Both revealed a preference for MAO B, an established target in 
PD therapy. Encouraged by these findings, we designed MTLs combining H3R 
antagonism with inhibition of neurotransmitter-catabolizing enzymes (i.e. 
cholinesterases (ChEs) and MAOs). Within a small series of propargylamines, 
Contilisant showed the desired MTL profile with high H3R affinity and irreversible 
MAO B inhibition, both in nanomolar concentration ranges. Additionally, it 
demonstrated CNS penetration as well as anti-oxidative and neuroprotective capacities 
against three mitochondrial stressors in human neuroblastoma cells. In vivo, in the 
novel object recognition test, Contilisant was able to restore cognitive impairment in 
lipopolysaccharide-treated mice.2 Consequently, MTLs addressing H3Rs 
simultaneously with established disease-modifying targets (i.e. MAOs, ChEs) provide 
promising pharmacological features as innovative treatment approaches for complex 
neurodegenerative diseases.  

1. Hagenow, S., Stasiak, A., Ramsay, R. R. & Stark, H. Ciproxifan, a histamine H3 receptor 
antagonist, reversibly inhibits monoamine oxidase A and B. Sci. Rep. 7, 40541 (2017). 

2. Bautista-Aguilera, Ó. M. et al. Multitarget-Directed Ligands Combining Cholinesterase 
and Monoamine Oxidase Inhibition with Histamine H3R Antagonism for 
Neurodegenerative Diseases. Angew. Chem. Int. Ed. 56, 12765–12769 (2017). 
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Histamine receptor 3 (H3R) antagonists are considered potential therapeutic agents for 
the treatment of numerous brain disorders and cognitive deficits.  

Therefore, the effects of sub-chronic treatment with the H3R antagonist DL77 (5, 10, 
and 15 mg/kg, i.p.) on social behaviour, anxiety level, and aggressive/repetitive 
behaviour in mice model of autism spectrum disorders (ASD) induced by prenatal 
exposure to valproic acid (VPA) were evaluated using three-chamber test, elevated plus 
maze test, and marble burying test as well as nestlet shredding test, respectively.  

Results in sociability tests showed that VPA group exhibited significantly lower 
sociability compared to VPA animals that were pre-treated with DL77 (all P<0.05). 
Moreover, VPA animals presented a significantly higher percentage of buried marbles 
and also shredded significantly more as compared to the control group. However, VPA 
animals pre-treated with DL77 buried a reduced percentage of marbles and presented 
significantly lower percentage of shredding behaviour (all P<0.05). Contrary, pre-
treatment with DL77 failed to restore anxiety behaviour levels observed in VPA, 
whereas the reference drug donepezil (DOZ, 1 mg/kg, i.p.) significantly corrected the 
anxiety behaviours and rescued the hyperactivity measures of VPA mice. Furthermore, 
pre-treatment with DL77 attenuated proinflammatory cytokines IL-1β, IL-6 and TNF-
α, and modulated oxidative stress status by increasing level of GSH, and decreasing the 
levels of MDA in VPA mice.  

These results provide evidence that modulation of brain histaminergic 
neurotransmission represented by sub-chronic administration of H3R antagonist DL77 
may serve as an effective pharmacological therapeutic target to rescue autistic 
behaviours in VPA animal model of ASD, although further investigations are still 
necessary to corroborate and expand this initial data. 
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Using an integrative approach combining sleep-wake monitoring with behavioural 
and pharmacological testing, we have previously shown, in male mice, that 
histaminergic (HA) and orexinergic (Ox) neurons are driven by sex hormones and 
play a key role in enhancing wakefulness associated with sexual attraction namely 
sexual arousal. In order to assess whether sex hormones exert a direct action on HA 
and Ox neurons, we have attempted to identify the androgen receptor on HA and Ox 
neuronal cell bodies and to characterize the effects of testosterone on their neuronal 
activity in vitro. 
Double immunohistochemistry coupled with confocal microscopy and single-cell RT 
PCR were used to detect the presence of androgen receptors on hypothalamic neuronal 
populations. Testosterone was tested at different doses on HA and Ox neurons recorded 
using either loose patch clamp or current clamp whole-cell mode in slices or isolated 
cells. 

We found that androgen receptor immunoreactivity was present in a great number of 
hypothalamic neurons, including > 87% of HA neurons and > 85% of Ox neurons. 
Single-cell RT PCR also confirmed the presence of androgen receptor mRNA in a large 
number of HA neurons. In vitro application of testosterone (0.1 nM - 1 µM) caused a 
significant and dose-dependent increase in the discharge rate of HA neurons, effects 
abolished or decreased by the presence of flutamide (10 µM), a testosterone antagonist. 
Similar effects have been observed with Ox neurons. 

These results, together with those obtained previously on sexual arousal using an 
integrative and behavioural approach, indicate that the enhancement of wakefulness 
associated with sexual attraction is mediated by sex hormones via the brain arousal 
systems mainly by a direct activation on HA and Ox neurons. 
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Histamine modulates several behaviors, and its deficiency is associated with 
neuropsychiatric disorders. Gestational intake of valproic acid (VPA) is linked to 
autism spectrum disorder (ASD). Alterations in different neurotransmitter systems, 
such as serotonergic, dopaminergic, GABAergic and glutamatergic systems 
characterize ASD patients and its animal models. VPA effects on the neurochemistry 
and functional morphology of the histaminergic system in ASD are unclear. Zebrafish 
are highly social, and given the similarities between zebrafish and human 
neurotransmitter systems, the use of this model to study ASD is relevant. Wild-type 
zebrafish were exposed to VPA from the end of gastrulation until neural tube formation 
and at 5 dpf presented reduced levels of histamine and mRNA for histamine receptors 
and hdc. We also saw a reduction in the expression pattern of mRNA for Hrh1 and 
Hrh3 in the telencephalon by in situ hybridization. The reduced mRNA expression of 
hdc and Hrh3 persisted until adulthood along with impaired sociability. Hrh3 regulates 
the release of histamine and other neurotransmitters and has a role in cognitive 
processes. The reduction of this receptor presented by VPA-exposed zebrafish and its 
physiological properties, motivated us to study its importance for other 
neurotransmitter systems and likely role in neuropsychiatric disorders. We verified the 
distribution of histaminergic neurons and GABAergic neurons, the expression of 
GABA and glutamate related genes and the response to different behavioral paradigms 
in hrh3 knockout zebrafish. Additionally, we investigated if the lack of hrh3 enhances 
the development of autistic-like features by exposing mutants to VPA in the same 
conditions as described above. These findings will highlight the possible involvement 
of the histaminergic system in neuropsychiatric disorders. Furthermore, they support 
zebrafish as a tool to investigate mechanisms underlying these disorders. 



 

50 

Oral Presentations 

O18 

 

Challenges in Histamine Translational Research: The Drug Allergy Paradigm  

M. Kakolyri, K. Gerasimidou, C. Chliva, D. Aslanis, X. Aggelidis, M. Makris, E. 
Tiligada  

Department of Experimental Pharmacology, Medical School, National and 
Kapodistrian University of Athens, Athens, Greece 

mkakolyr@med.uoa.gr 
 

Histamine plays a vital role in allergy, whereas blood cells and serum histamine are 
implicated in chronic inflammation. This study aimed to dissect the contribution of 
circulating histamine in the diverse phenotypes of drug hypersensitivity reactions 
(DHRs). Whole peripheral blood and serum were collected from cancer patients during 
desensitization to platinum-containing agents (Group A, n=9), and before the 
provocation with non-steroidal anti-inflammatory drugs (NSAIDs) or paracetamol of 
patients with no chronic inflammatory comorbidity (Group B, n=6). Healthy volunteers 
(Group C, n=10) and a patient with anaphylaxis served as controls. The samples were 
stored at -80 °C until the fluorophotometric histamine quantification. Bias and data 
processing time minimization was achieved using MATLAB®. The results were 
analysed using SPSS v22. Basal serum histamine levels were higher (P<0.05) in Groups 
A (13.1±4.2ng/mL) and B (13.2± 3.2ng/mL) compared to Group C (7.9±1.4ng/mL), 
whereas in anaphylaxis they were 28.7ng/mL. Serum histamine was unchanged upon 
desensitization and no differences were observed between the platinum-containing 
agents. In Group B, whole blood histamine levels were higher (P>0.05) than the 
respective serum levels. The increased serum histamine in patients with DHRs may 
reflect its etiological implication in drug allergy and in cancer patients it may exert 
immunomodulatory properties. The increased histamine levels in the whole blood of 
patients with DHRs to NSAIDs/paracetamol can be attributed to the involvement of 
nonprofessional histamine synthesising/storing blood cells. The findings indicate that 
peripheral blood histamine may be differentially implicated in the DHRs depending on 
the pathobiology of the underlying disease, without excluding the role of the distinct 
properties of the culprit drug class.  
This work was supported by the COST Action BM0806 and the HFRI
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Royal Jelly and Propolis Inhibit Histamine H1 Receptor Gene via Protein Kinase 
C-δ-Dependent Signaling Pathway 
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Introduction-Allergic diseases, such as allergic rhinitis, allergic conjunctivitis and 
urticaria, are induced by type-I allergic reaction mainly though the histamine H1 
receptor (H1R). Thus, antihistamines that work mainly through the target molecule 
H1R are the first therapeutic choice for allergic diseases.  
Aim-Bee products have been used since ancient times to treat many diseases, including 
allergic diseases. The present study aimed to examine the anti-allergic effect of royal 
jelly and propolis extract on TDI model rats.  
Methods-Brown Norway rats were sensitized with 10 µl of 10% TDI in ethyl acetate 
for 3 weeks. Royal jelly and propolis were administered orally everyday 1h before 
sensitization for 3 weeks. Nasal symptoms were scored during 10 min period just after 
provocation. Rats were sacrificed 4 h after provocation, nasal mucosa was collected 
and analyzed for determining H1R, IL-4, IL-5, IL-13, and IL-9 mRNA expression level 
using realtime-PCR. We used HeLa cells for in-vitro experiment. In a view to detect 
the protein level we did western blot analysis using sample prepared from HeLa cells 
treated with royal jelly and propolis honey sample.  
Results-The alleviation of symptoms and H1R mRNA suppressed by royal jelly and 
propolis extract was observed. Royal Jelly and propolis extracts improve the symptoms 
of pollinosis by the suppression of the PKCδ-activation-induced elevation of H1R gene 
expression.  Royal Jelly and propolis extract suppressed the TDI-induced IL-4, IL-5, 
and IL-13 mRNA elevations.  
Conclusion-Oral administration of royal jelly and propolis showed significant anti-
allergic effect through suppression of H1R, IL-4, IL-5, IL-13 gene expression in TDI-
sensitized allergic rats. So, royal jelly and propolis could be good therapeutics against 
allergic pathogenesis. 
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Symptoms in Toluene-2,4-Diisocyanate-Sensitized Allergy Model Rats 
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Background- Suppression of H1R gene expression alleviated nasal symptoms. This 
suggests that H1R gene functions as a sensitive gene for pollinosis. Stimulation of 
histamine H1 receptor (H1R) induces H1R up-regulation through the activation of 
protein kinase C-delta (PKC-delta).  

Aim- Natural products are believed to be less toxic compare to the synthetic chemical 
compounds. Here we show that extract from wild grapes (WG) suppresses H1R gene 
expression in both HeLa cells and toluene-2,4-diisocyanate (TDI)-sensitized allergy 
model rats. We aimed the combination treatment of WG with Awa-tea, a fermented tea 
produced in domestic area of Tokushima Japan, markedly alleviated nasal symptoms.  

Methods-WG sample was subjected to hot water extraction and the freeze-dried crude 
extract was tested on phorbol 12-myristate 13-acetate (PMA)-induced H1R mRNA up-
regulation in HeLa cells using real time RT-PCR. For in vivo experiments, TDI-
sensitized 6 weeks old Brown Norway rats were used and H1R gene expression was 
checked after collecting the nasal mucosa.  

Results- The inhibitory effect of WG samples was checked on H1R mRNA in HeLa 
cells and found that WG extract suppressed PMA-induced up regulation of H1R gene 
expression. Elevation of H1R mRNA in nasal mucosa of TDI-rats was completely 
suppressed with WG treatment. We have shown that NFAT signaling-dependent IL-9 
gene is the additional sensitive gene for pollinosis and Awa-tea suppressed its gene 
expression. Combination treatment of Wild Grapes with Awa-tea markedly alleviated 
nasal symptoms.  

Conclusion- These data suggested that combination of WG with Awa tea will have 
distinct clinical and therapeutic advantages over existing antihistamines and isolation 
of WG-derived active substances may contribute to develop new generation 
antihistamines. 
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Human ageing is characterized by chronic, low-grade inflammation, phenomenon 
termed as “inflammaging.” Ageing is a non-modifiable risk factor for stroke and 
inflammatory processes are a major cause of ischemic brain damage. Mast cell 
degranulation, releasing histamine (HA), could contribute to chronic inflammation, 
BBB leakage and neutrophil accumulation. Involvement of HA in ischemia-induced 
neurodegenerative processes have been seen previously in murine models. During the 
past decade, the histaminergic system has been implicated in the modulation of cell 
death in brain disorders. However, the exact mechanisms underlying HA action on 
ischemia-induced damage have not yet been fully defined. Ageing related stroke leads 
to poor gut health with increased biome dysbiosis, might trigger mast cell infiltration. 
Since previous studies have shown that the gut health can have significant impact on 
brain disease outcomes, we hypothesized that stroke might increase histamine levels, 
histamine receptors and mast cell infiltration in the gut leading to gut barrier breakdown 
further contributing to inflammation.   
Methods: Aged C57BL/6 male mice (20-22 months old) were subjected to transient 
middle cerebral artery occlusion (MCAO) with respect to control group. 60 min MCAO 
was performed using 6 mm filament. Mice were sacrificed after 3-4 days post-MCAO. 
surgery . Mice were tested for motor recovery after 3 days MCAO using open field test. 
Brain, blood, gut and spleen were collected at sacrifice and used for flow cytometry 
and immunohistochemistry (IHC). Fecal samples were collected and were subjected to 
16s sequencing and metabolomics analysis.  
Result:   MCAO induced for 60 min showed increased histamine 2 receptors (H2R) in 
the stomach of 3 days post stroke aged-mice compared to the aged sham control mice. 
In addition, locomotor activity was significantly reduced in mice after 3 days post-
MCAO with reduced infarct size volume. The analysis is still in progress to understand 
the role of gut histamine receptors in modulating brain. May be controlling histamine 
release and suppressing HR activation after stroke might provide a better recovery 
mechanism for stroke patients. 
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Recent development of compounds targeting the histamine system in a novel way have 
provided interesting tools to revisit the role of histamine in chronic pain. This study for 
the first time explored the analgesic efficacy of EV131, a novel centrally-sparing and 
high-affinity (KD = 2 nM) recombinant histamine binding protein derived from tick 
saliva. We tested EV131 in adult male C57BL/6J mice (n=6/group) subjected to 
neuropathic pain induced by chronic constriction injury (CCI) of the sciatic nerve. The 
effect of EV131 (1, 3 and 10 mg/kg i.p.) and saline (control) on mechanical and thermal 
hypersensitivity was determined 0.5, 1 and 24 h after injection (total of 4 injections 
every 24 h for 4 days) using von Frey filaments and Hargreaves’ tests.  
We observed that EV131 at the dose of 10 mg/kg, but not 1 and 3 mg/kg, reduced 
mechanical hypersensitivity (AUC [g·days] - 10 mg: 10.47±1.75[SEM], 3 mg: 
4.41±1.23[SEM], 1 mg: 4.03±1.37[SEM], saline: 2.22±1.21[SEM]), while it did not 
affect thermal hypersensitivity at any dose.  
Our findings provide the first evidence for targeting the histamine system by 
recombinant histamine binding protein as a novel strategy for the control of peripheral 
neuropathies. 
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Excitation of Histaminergic Neurons by OLDA and OEA 
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Histaminergic (HA) neurons located in the tuberomamillary nucleus (TMN) of the 
posterior hypothalamus fire exclusively during waking. We described previously 
excitation of HA neurons by the transient receptor potential vanilloid 1 (TRPV1) ligand 
capsaicin [1,2]. In search for the endogeneous modulators of this receptor or 
“endovanilloids” we focused on the action of N-Oleoyldopamine (OLDA) and N-
Oleoylethanolamide (OEA) and compared their actions with capsaicin. Increase in c-
FOS expression in response to systemic OEA application was previously reported in 
ventrolateral TMN (TMNv) HA neurons [3]. In current clamp recordings the membrane 
potential of HA neurons was depolarized by all three compounds and, in cell-attached 
voltage clamp recordings, Tmt-HA neurons (from Tmt-HDC mouse) increased their 
firing rate. In TRPV1 knockout mice capsaicin (0.1-1µM) did not excite 
pharmacologically identified HA neurons, whereas OLDA (2µM) and OEA (1µM) still 
induced excitation, which was not sensitive to the blockade of cannabinoid receptors 1 
and 2 with AM251 and AM630, respectively. These findings and transcriptional 
analysis of receptors, possibly mediating OLDA and OEA action in HA neurons, shed 
light on multiple targets of “endovanilloids” in the brain and explain behavioural 
stimulation seen after systemic OLDA application [4]. Direct excitation of HA neurons 
by OEA most likely contributes to the hypophagic properties of this compound, which 
are impaired in histamine deficient mice [3].  
 
[1] Kernder A et al (2014) Cell Mol. Neurobiol. 34:777-89.  
[2] De Luca R. et al (2016) Neuropharmacology 106:102-15.   
[3] Provensi G et al (2014) PNAS, 111(31):11527-32.  
[4] Przegalinski E et al (2006) Int J Immunopathol Pharmacol 19:897-904. 
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Histamine H4 receptors (H4Rs) activate Gαi/o proteins, resulting in two main 
intracellular actions: the inhibition of cAMP formation and calcium mobilization from 
intracellular stores. The expression and function of H4Rs in the Central Nervous System 
(CNS) have been controversially discussed since the discovery of the receptor. In 
humans and rodents the expression of H4R mRNA is high in the spinal cord and dorsal 
root ganglia (DRG). H4R protein is strongly expressed in DRG neurons, in particular 
in the bodies of sensory neurons, with more intense staining of small and medium 
diameter cells. In this work we aim to determine the effect of H4R activation on the 
increase in the intracellular concentration of Ca2+ ions ([Ca2+]i) due to the opening of 
voltage-gated Ca2+ channels and the electrophysiological properties of DRG neurons in 
primary culture.  

The expression of H4Rs in DRG cells in culture was confirmed by [3H]-histamine 
binding (369 ± 52 fmol/mg protein, 3 experiments). In the two-pulse protocol, perfusion 
with the H4R agonist VUF-8430 (1 µM) had no effect on the increase in the [Ca2+]i 
evoked by depolarization with 50 mM KCl (S2/S1 ratio: control 1.109 ± 0.055, n=8; 
VUF-8430, 1.050 ± 0.037, n=13). In patch-clamp recordings in the current-clamp 
mode, perfusion of DRG neurons with VUF-8430 (1 µM, 30 s) induced a transient 
hyperpolarization (∼5 mV, n=6) and decreased the membrane resistance and the cell 
excitability. In voltage-clamped neurons, H4R activation evoked a small outward 
current in 9 of 29 cells (31%). 

These results indicate that DRG neurons express H4Rs whose activation does not inhibit 
voltage-gated Ca2+ channels, but hyperpolarizes the membrane potential. This effect 
may involve the activation of potassium conductances, most likely G protein-coupled 
inwardly-rectifying potassium channels (GIRKs). 
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Prevents the Progression of Parkinson-Like Behaviour and Pathology in a Rat 
Model 

L. Shan 

Netherlands Institute for Neuroscience, Netherlands 

L.shan@nin.knaw.nl 

 

Activation of microglial cells is presumed to play a key role in the pathogenesis of 
Parkinson's disease (PD). The activity of microglia is regulated by the histamine-4 
receptor (H4R), thus providing a novel target to prevent the progression of PD. 
However, this putative mechanism has so far not been validated. In our previous study, 
we found that mRNA expression of H4R was upregulated in the basal ganglia of PD 
patients. In the present study, we found indeed an upregulation of microglia associated 
inflammation markers from microarray data of substantia nigra pars compacta (SNpc) 
of PD patients. We validated the mechanism our human PD results using the Rotenone-
induced PD rat model, in which the expression of H4R-, and microglial markers mRNA 
were significantly increased in the SNpc. Inhibition of H4R in rotenone-induced rats by 
infusion of the specific H4R antagonist JNJ7777120 into the left lateral ventricle 
resulted in blockade of microglial activation, in reduced apomorphine-induced 
rotational behaviour and prevention of dopaminergic neuron degeneration and 
associated decreases in striatal dopamine levels. These changes were accompanied by 
a reduction of Lewy body-like neuropathology. Our results provide first proof of the 
efficacy of an H4R antagonist in a commonly used PD rat model, and makes a 
therapeutic strategy aimed at modifying H4R activation a promising approach to 
clinically tackle microglial activation and thereby the progression of PD. 
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Narcolepsy is a sleep disorder characterized in humans by excessive daytime sleepiness 
and cataplexy (sudden loss of muscle tone during waking). >50% of narcoleptic patients 
have an onset of symptoms prior to the age of 18. Current general agreement considers 
the loss of orexin neurons in the lateral hypothalamus as the direct cause of narcolepsy 
notably cataplexy. To assess whether brain histamine (HA) is also involved, we 
quantified the cerebrospinal fluid (CSF) levels of HA and tele-methylhistamine (t-
MeHA), the direct metabolite of HA between children with orexin deficient narcolepsy 
type 1 (NT1) and controls. 
We included 24 children with NT1 (12.3±3.6 y, 11 boys, 83% cataplexy, 100% HLA 
DQB1*06:02) and 21 control children (11.2±4.2 y, 10 boys). CSF HA and t-MeHA 
were measured in all subjects using a highly sensitive liquid chromatographic-
electrospray/tandem mass spectrometric assay. CSF Orexin-A values were determined 
in the narcoleptic patients. 
Compared with the controls, NT1 children had higher CSF HA levels (771 vs 234 pM, 
p<0.001), lower t-MeHA levels (879 vs 1924 pM, p < 0.001) and lower t-MeHA /HA 
ratios (1.1 vs 8.2, p<0.001). NT1 patients had higher BMI z-scores (2.7±1.6 vs 1.0±2.3, 
p=0.006) and were more often obese than the controls: 58% vs 29% (p=0.05). 
Multivariable analyses including age, gender and BMI z-score showed a significant 
decrease in CSF HA levels when the BMI z-score increased in patients (p=0.007) but 
not in the controls. No association was found between CSF HA, t-MeHA, disease 
duration, age at disease onset, the presence of cataplexy, lumbar puncture timing and 
CSF orexin levels. 
NT1 children had a higher CSF HA level together with a lower t-MeHA level leading 
to a significant decrease in the t-MeHA/HA ratios. These results suggest a decreased 
HA turnover and an impairment of histaminergic neurotransmission in narcoleptic 
children and support the use of a histaminergic therapy in the treatment against 
narcolepsy. 
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Both, the histaminergic and the mesencephalic dopaminergic neurons send their widely 
projecting axons to many regions of the brain to serve different basic central functions 
including the control of wakefulness. We described recently dopaminergic neurons 
located within and around the histaminergic tuberomamillary nucleus in the posterior 
hypothalamus (De Luca et al, 2016). Single cell RT-PCR revealed that most of these 
Tmt-DAT neurons contain DOPA-decarboxylase and the dopamine transporter but not 
tyrosine hydroxylase. They can take up ambient L-DOPA (for instance under L-DOPA 
therapy) thus being conditionally dopaminergic. Their electrophysiological properties 
are found similar to those of the histaminergic neurons but they are not inhibited 
through H3R. We address now heterogeneous actions of neuropeptides produced in the 
hypothalamus on dopaminergic and histaminergic neurons of the tuberomamillary 
nucleus and discuss their possible physiological role in the control of wakefulness. 
 
DeLuca et al., Identification of histaminergic neurons through H3R mediated autoinhibition. 
Neuropharmacology 2016; 106: 102-115.  
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Histamine, a mediator of inflammation and immune-allergic responses, regulates 
cellular immunity by controlling the production of pro-inflammatory cytokines, 
chemokines and the migration of inflammatory cells. Histamine and H4R ligands 
regulate T lymphocyte responses and promote differentiation of CD4+ lymphocytes into 
Th2 profile. Glucocorticoid-induced leucine zipper (GILZ), a dexamethasone inducible 
gene that mediates glucocorticoid (GC) action in immune system, controls T cell 
activation and differentiation, through dimerization with NF-κB, and the regulation of 
pro-inflammatory target genes. An anti-inflammatory role for GILZ in various mouse 
models of inflammatory diseases has been demonstrated.  

This research aims to study the role of histaminergic H4R in the anti-inflammatory 
activity of GC in a murine model of bleomycin-induced lung fibrosis. C57BL/6 GILZ-

/- mice and their wild-type (WT) littermates were treated with bleomycin (0.05 IU) or 
saline intratracheally to induce lung fibrosis. Immediately after, mice were treated with 
vehicle, JNJ7777120 (2 mg/kg b.wt.) or dexamethasone (2 mg/kg b.wt.), released by 
micro-osmotic pumps for 15 days. We assayed airway resistance to inflation and lung 
samples were processed to measure H4R and GILZ expression and pro-inflammatory 
cytokines production. Fibrosis and airway remodeling were evaluated by measuring 
TGF-β production and α-SMA deposition; as well as, the percentage of positive Goblet 
cells, and smooth muscle layer thickness. CD4+, CD8+ and CD25+ T-cells from spleen 
and inguinal lymphnodes were collected to analyze FoxP3, a Treg marker. 

Our results indicate that in WT mice, but not in GILZ-/- mice, GC and JNJ decrease the 
airway resistance to inflation. These results are in agreement with the production levels 
of pro-inflammatory (TNFα, IL-6, IL-17) and pro-fibrotic (TGF-β) cytokines.  

Based on these results, the interactions among histamine, GC and GILZ, should be 
hypothesized in order to validate new therapeutic targets for pulmonary fibrosis. 
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We have previously reported mast cell number in the tibiae of hind limb unloaded rats 
increased significantly during the course of osteoporosis and treatment with a Chinese 
herbal formula ELP, containing Herba Epimedii, Fructus Ligustri Lucidi and Fructus 
Psoraleae in the weight ratio of 5:4:1, could prevent both osteoporosis and mast cell 
accumulation in these rats. In the current study, we evaluate if ELP and its components 
herbs could suppress the proliferation and activation of human mast cells. 

The herbs were boiled under reflux to produce the aqueous extract which was further 
concentrated under reduced pressure and lyophilized. Human mast cells (HMCs) were 
cultured from CD34+ progenitors isolated from human buffy coats using our recently 
developed six week protocol.  The development of 4 weeks old immature HMC to 
mature HMC following incubation with ELP and various component herbs for 5 more 
weeks was employed for studying HMC proliferation. Mature HMC were enumerated 
after immunostaining with antibodies against human mast cell tryptase and chymase. 
Activation of mature human mast cells was induced by anti-IgE and the releases of 
histamine, PGD2, IL-8 and TNFa were assayed. 

 Both ELP and the three component herbs reduced the proliferation of HMC in a dose 
dependent manner from 100 to 400 ng/ml. They were also capable of inhibiting the 
releases of histamine and PGD2 from anti-IgE activated HMC over the same 
concentration range. However, Fructus Psoraleae enhanced anti-IgE induced release of 
cytokines from HMC while ELP and the other two component herbs demonstrated no 
significant effects. Our results demonstrate that modulation of HMC proliferation and 
activation may contribute to bone protection action of ELP and its component herbs 
despite of the lack of well-defined functional roles of mast cells in bone metabolism. 
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Atopic dermatitis (AD) is a TH2-driven, chronic inflammatory skin disease, 
characterized by pruritus and skin lesions. One of the major mediators of pruritus in 
AD is histamine, which is elevated in lesions of inflammatory skin diseases. Histamine 
can be bound by four different G-protein coupled receptors. Specifically, the H4R has 
been reported to be expressed in keratinocytes, antigen presenting cells, eosinophils as 
well as in in vitro differentiated TH2 cells. Recently it was shown that the use of specific 
H4R antagonists results in amelioration of the skin lesions and reduced pruritus in both 
mouse models and clinical studies. 

In this study we aim to elucidate the role of H4R in TH2-driven immune responses. 

CD4+ naïve T cells from PBMCs were differentiated in vitro into TH2 cells in presence 
of H4R specific agonist for 14 days. Afterwards the mRNA expression of the cytokines 
IL-5 and IL-13 was analyzed by qPCR. Additionally, the H4R mRNA expression was 
analyzed in TH2 differentiated cells cultured in different doses of IL-4 as well as in TH0 
and TH1 cells in different time points (day1, 4, 7 and 11). 

According to our preliminary data the mRNA levels of the cytokines IL-5 and IL-13 
were increased in presence of H4R specific agonist during the in vitro differentiation of 
TH2 cells. Additionally, dose titration of IL-4 and time kinetics revealed that H4R 
mRNA is upregulated progressively during the differentiation of TH2 cells but not in 
TH0 and TH1 cells. Cell surface H4R expression in response to IL-4 on CD4+ T cells 
and TH2 cells deriving from AD patients or healthy individuals is currently under 
investigation.  

Our data provide further evidence that H4R is functionally upregulated on TH2 cells and 
its activation through specific ligands seems to play important role in the inflammatory 
phenotype observed in AD, through the regulation of TH2-related cytokines. Thus, H4R 
could be a new therapeutic target for diseases with TH2 predominance, such as AD. 
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Hemorrhagic shock mortality results from hemodynamic disturbances in an acute phase 
of shock and the development of systemic inflammatory response syndrome (SIRS) due 
to tissue ischemia/reperfusion in the after-shock period. Since histamine H4 receptors 
are present on immune cells and are able to influence their activity, the aim of the study 
was to examine cardiovascular and immunological effects of H4 receptor ligands in a 
rat model of reversible hemorrhagic shock. Experiments were carried out in ketamine 
(100 mg/kg)/xylazine (10 mg/kg)-anaesthetized adult male Wistar rats subjected to 
haemorrhagic hypotension, with mean arterial pressure (MAP) stabilized at 30-35 
mmHg. Five min after stabilization of hypotension, rats were injected intravenously 
(iv) with H4 receptor agonist VUF8430 (130 and 260 µg/kg), H4 receptor antagonist A 
943931 (6.6 and 13.2 mg/kg) or 0.9% NaCl solution (0.2 ml). In the control group, all 
animals survived 2 h with MAP 40-50 mmHg, renal blood flow decreased to 35-50% 
and increased plasma concentrations of GM-CSF, INF-gamma, IL-1beta, IL-4, IL-10, 
IL-12p70, IL-13 and TNF-alpha, as measured 90 min after iv injection. Neither 
VUF8430 nor A943931 affected measured cardiovascular parameters and the survival 
rate at 2 h. In the group treated with VUF8430 (260 µg/kg), plasma levels of GM-CSF, 
INF-gamma, IL-4, IL-13 and TNF-alpha 90 min after iv injection were significantly 
lower in comparison to the control group. In contrast, A 943931 (13.2 mg/kg) did not 
affect concentrations of measured immunological parameters. In conclusion, (1) 
histamine H4  receptors do not affect cardiovascular regulation in hemorrhage-shocked 
rats, and (2) the activation of H4 receptors may modulate the immunological system 
activity in shock. 
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Histamine is a pleiotropic biogenic amine involved in many different aspects of human 
physiology. Previously we have shown that histamine is affecting the adhesion of 
human eosinophils to endothelium. Studies on the reference histamine ligands reviled 
that histamine – dependent adhesion was dependent on the histamine H4 receptor 
activation. Furthermore, these studies proven that the developed assay was suitable to 
differentiate the activity of different groups of compounds with known affinity towards 
histamine receptors.  

The aim of the presented study was to investigate the effect of the selected group of 
histamine H3/H4 ligands against the human eosinophils adhesion to endothelium assay.  

For the study, highly purified eosinophils population has been isolated from human 
peripheral blood. The compounds effects on eosinophils adhesion to endothelium was 
evaluated during eosinophils co-culture with human Ea.hy.926 endothelium cell lines, 
under static condition. During the adhesion assays cells were exposed to the indole like, 
triazine and piperidine derivatives.  

All of the tested compounds had an effect on eosinophils adhesion. The developed assay 
allowed to differentiate tested compounds as far as their activity and potency were 
concerned. Most of the tested compounds downregulated the number of adherent 
eosinophils. Unexpectedly, some of the tested triazine derivatives exhibited paradoxical 
and unexpected agonistic activity during performed tests, despite the fact that they have 
been previously classified as histamine receptors antagonists. Furthermore, tested 
histamine H3 receptor ligand – the DL-76 modified the eosinophils adhesion, even 
though no histamine H3 receptor on human eosinophils was detected as yet. Obtained 
results proved the usefulness of developed assay in the pharmacological studies, 
providing additional data on the ligands activity, studied on native human cells.  

Supported by: DEC/2014/13/N/NZ7/00897 and DEC/2011/02/A/NZ4/00031. 
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Histamine H3 receptor (H3R) is involved in the central and peripheral regulation of 
levels of histamine and other neurotransmitters (e.g. acetylcholine). Intensive 
pharmacological studies suggest the utility of H3R antagonists/inverse agonists in CNS 
diseases, e.g. narcolepsy, ADHD, Alzheimer’s. Many pharmaceutical companies and 
academic researchers synthesized a number of highly potent H3R antagonists/inverse 
agonists. In addition to selective H3R antagonists/inverse agonists multitarget (mostly 
dual acting) ligands were also obtained, e.g. H3R-acetylcholinesterase (AChE) or H3R-
AChE-monoamine oxidase B (MAO B) inhibitors [1,2]. Recently we described tert-
amylphenoxyalkyl derivatives of (un)substituted piperidine or azepane [3]. These 
compounds showed high affinity for human H3R stably expressed in CHO-K1 or 
HEK293 cells (21 nM ≤ Ki ≤ 310 nM). For this study we chose 4-methylpiperidine and 
azepane derivatives and evaluated their potential inhibitory activity towards AChE and 
butyrylcholinesterase (BuChE) as well as MAO B. Cholinesterase inhibitory activity 
(AChE and BuChE) was determined using the method established by Ellman et al. [4] 
whereas inhibitory activity against MAO B was evaluated using the Amplex Red® 
Monoamine Oxidase kits [5]. Generally, all tested compounds showed low micromolar 
activity toward BuChE (0.7 μM ≤ IC50 ≤ 2.2 μM) and weak AChE inhibition (IC50 ≥ 
4.8 μM). Moreover, only azepane derivatives inhibited MAO B (0.07 μM ≤ IC50 ≤ 1.2 
μM). Performed studies led us to discover the most active multifunctional ligand, 1-(7-
(4-tert-pentylphenoxy)heptyl)azepane, toward all investigated targets.  

Partly supported by National Science Center on the basis of decision  
DEC-2016/23/B/NZ7/02327 
 
References: 
1Khanfar MA et al. Front Neurosci. 2016;19:e201 
2Bautista-Aguilera ÓM et al. Angew Chem Int Ed Engl. 2017;56:12765 
3Kuder K et al. Bioorg Med Chem. 2017;25:2701 
4Ellman GL et al. Biochem Pharmacol. 1961;7:88 
5Zhou M & Panchuk-Voloshina N. Anal Biochem. 1997;253:169 
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Histamine H3 receptor (H3R) is expressed mainly in the central nervous system, in the 
regions associated with cognition, sleep, wakefulness or homeostatic regulation. By 
postsynaptical modulation it regulates levels of other neurotransmitters such as 
acetylcholine, dopamine, noradrenaline or serotonin. Therefore, histamine H3R 
antagonists/inverse agonists are interesting targets in the search for new drug candidates 
for treatment of such human disorders as Alzheimer’s, Parkinson’s diseases, ADHD, 
narcolepsy, obesity or schizophrenia.  

In our previous research a series of biphenyl derivatives of (un)substituted piperidines 
and azepane were obtained and evaluated for their binding properties at the human 
histamine H3R. As a continuation of our works new series of compounds with 
piperidino (azepane)-alkoxy-biphenylcarbonitriles structure were synthesized. The aim 
of the present study was to investigate the effect of the introduced nitrile substituent 
and changes of the alkoxy linker (with three to six carbons) on the histamine H3R 
affinity. Obtained compounds have shown human H3R affinities in nanomolar range 
(Ki < 200 nM). The introduced nitril substituent showed improvement on affinity as 
also the shorter linker did (with three or four carbons). 

Additionally, the metabolic stability was evaluated in silico using MetaSite program 
and in vitro on rat liver microsomes or human liver microsomes. Metabolites produced 
were analyzed and identified by UPLC-MS techniques. To predict potential drug/drug 
interactions the most promising H3R ligands were examined to determine their 
influence on cytochrome CYP3A4.  

 

Supported by: K/ZDS/007121 and grant from National Science Center on the basis of decision 
DEC-2016/23/B/NZ7/02327 



 

70 

Poster Presentations 

P8 

 

Piperazine Derivatives as a Novel, Active Histamine H3 Receptor Ligands 
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Histamine H3 receptors (H3R) are constitutively active G-protein coupled receptors 
mostly expressed in CNS. Interaction with these receptors results in modulation of 
histamine levels as well as that of other neurotransmitters. Therefore, blockade of these 
receptors might provide useful pharmacological target in treatment of many CNS-based 
diseases such as schizophrenia, Alzheimer and Parkinson’s disease, obesity, narcolepsy 
and attention-deficit hyperactivity disorder (ADHD) [1], also as dual acting ligands [2]. 

During many years of research on active histamine H3 receptors ligands in Department 
of Technology and Biotechnology of Drugs (DTBD), the pharmacophore model for 
such compounds was developed. Basic core - mostly (homo)(methyl)piperidine moiety 
- is connected via an alkyl chain of variable length with the lipophilic part (an aromatic 
moiety). 

Based on the results of the research so far, it is assumed that the 4-pyridylpiperazine 
moiety in the basic part of the compound determines their high affinity and selectivity 
for human H3R. Moreover, the most promising compounds exhibited anticonvulsant 
activity in the maximal electroshock-induced seizure (MES) model in mice. 
Furthermore, the blood-brain barrier penetration, the functional H3R antagonist potency 
as well as the pro-cognitive properties in the passive avoidance test were demonstrated 
for selected compound. 

We are pleased to acknowledge the generous support of National Science Center, Poland 
granted on the basis of decision No. 2016/23/B/NZ7/01063, K/DSC/004310, K/ZDS/007131 
and K/ZDS/007121. 

[1] Łażewska, D; Kieć-Kononowicz, K: New developments around histamine H3 receptor 
antagonists/inverse agonists: a patent review (2010 – present). Expert Opin Ther Patents. 
2014, 24(1): 89 – 111. 

[2] Bautista-Aguilera ÓM, et.al. Multitarget-Directed Ligands Combining Cholinesterase and 
Monoamine Oxidase Inhibition with Histamine H3R Antagonism for Neurodegenerative 
Diseases. Angew. Chem. Int. Ed. 2017; 56: 12765-12769. 
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The standard antiepileptic drug Phenytoin (PHT) is in use for epilepsy since 1937, 
however, patients experience numerous side effects including sedation, attention 
deficit, and disturbance of memory. Mounting experimental and clinical findings 
support the inference of histamine H3 receptor (H3R) antagonists on convulsions in 
different seizure models in addition to cognition and sleep behaviour.  

Therefore, a series of histamine H3 receptor (H3R) antagonists (2-17) belonging to the 
non-imidazole class and with high in-vitro binding affinity at human H3Rs was 
screened for its in-vivo anticonvulsant effect in maximum electroshock (MES)-, 
pentylenetetrazol (PTZ), and strychnine (STR)-induced seizures in male adult rats.  

Results indicated that H3R antagonists 5 and 8 are the most promising compounds in 
MES and PTZ. However, 14 without appreciable protection in MES and PTZ model, 
showed promising effect in STR model. Moreover, H3R antagonist 5 (2.5-5-10 mg/kg, 
i.p.) significantly and dose-dependably reduced tonic hind limb extension (THLE) in 
MES model as well as seizure score in PTZ model with 10 mg/kg showing significantly 
the highest protection when compared to the other doses (all P<0.05).  Furthermore, the 
5-provided protection was abrogated by H3R agonist (R)-α-methylhistamine (RAMH, 
10 mg/kg, i.p.) and H1R antagonist pyrilamine (PYR, 10 mg/kg, i.p.), but not by H2R 
antagonist zolantidine (ZOL, 10 mg/kg) in MES-model. However, RAMH, PYR, and 
ZOL failed to reverse the protection provided by 5 (10 mg/kg) or 14 (10 mg/kg) in PTZ- 
and STR-induced seizure, respectively.  

These observed results highlight the potential of H3R antagonists as new antiepileptic 
drugs or as adjuvants to available epilepsy medications. 
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The involvement of histamine H3 receptors (H3Rs) in memory is well known, and the 
potential of H3R antagonists in therapeutic management of neuropsychiatric diseases, 
e.g., Alzheimer disease (AD) is well established.  

The effects of H3R antagonist E177 (2.5-10 mg/kg, i.p.) in adult male rats on 
dizocilpine (DIZ)-induced memory deficits were studied in passive avoidance 
paradigm (PAP) and in novel object recognition (NOR) using donepezil (DOZ) as a 
standard drug.  

Upon acute systemic pretreatment of E177 (1.25-10 mg/kg, i.p.), E177 counteracted the 
DIZ (0.1 mg)-induced memory deficits, and with 5 and10 mg/kg being the doses which 
elicited most promising memory-improving effects. Moreover, the E177(5mg)-
provided memory-enhancing effects were moderately abrogated after acute systemic 
administration of the CNS penetrant H2R antagonist zolantidine (ZOL), but not with 
H1R antagonist pyrilamine (PYR) to the animals. However, the E177(5 mg)-provided 
effect was entirely reversed when animals were injected with the CNS-penetrant 
histamine H3R agonist (R)-α-methylhistamine (RAMH). Furthermore, the E177(5 mg)-
provided significant memory-improving effects on DIZ-induced short as well as long-
term memory impairment in NOR were comparable to the DOZ-provided effects, and 
were abolished when animals were injected with the CNS-penetrant histamine H3R 
agonist (R)-α-methylhistamine (RAMH). In addition, the results observed revealed that 
E177 (2.5, 2, 5 and 10 mg/kg, i.p.)  did not alter anxiety levels and locomotor activity 
of animals naive to open-field test (OFT), demonstrating that improved performances 
with E177 in PAP or NOR are unrelated to changes in emotional responding or in 
spontaneous locomotor activity.  

These results provide evidence for the potential of drugs targeting H3Rs for the 
treatment of neuropsychiatric disorders, e.g., AD. 
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Alterations in the function of the prefrontal cortex (PFCx) have been related to 
schizophrenia. The PFCx expresses high levels of histamine H3 receptors (H3Rs) and is 
innervated by dopaminergic neurons located in the ventral tegmental area (VTA). The 
objective of this work was to evaluate the effect of H3R activation in the rat model of 
schizophrenia induced by the systemic administration of MK-801, antagonist at NMDA 
glutamate receptors. H3R activation had no effect on [3H]-dopamine uptake by PFCx 
synaptosomes or depolarization-evoked [3H]-dopamine release from PFCx slices. 
Local administration in the prelimbic cortex of the H3R agonist RAMH (19.8 ng/1 µl, 
1 mM) increased, although not significantly, the locomotor activity induced by the 
administration of MK-801 (0.3 mg/kg, ip), and significantly inhibited (-46%) the 
spontaneous activity in control rats. When the prepulse-inhibition (PPI) of the startle 
response was evaluated, the local administration in the prelimbic cortex of RAMH (19.8 
ng/1 µl) prevented the inhibition of PPI induced by MK-801 (0.15 mg/kg, ip), and this 
effect was blocked by the H3R antagonist/inverse agonist ciproxifan (30.6 ng/1 µl). In 
perfused PFCx slices, MK-801 (10 µM) significantly inhibited depolarization-evoked 
[3H]-dopamine release (-32.8 ± 2.6% of control values), but this effect was not modified 
by RAMH or ciproxifan. Our results suggest that by acting at postsynaptic H3Rs, 
histamine modulates PFCx dopaminergic transmission. 

 



 

74 

Poster Presentations 

P12 

 

Histamine H3 Receptor Ligands in Progressive Optic Neuropathy 

M. Durante, C. Lanzi, L. Lucarini, D. Łażewska, H. Stark, A. Pini, E. Masini  

Department of Neuroscience, Psychology, Drug Research and Child Health 
(NEUROFARBA), University of Florence, Italy. 

mariaconcetta.durante@unifi.it 

 

Glaucoma, the 2nd cause of blindness worldwide, is characterized by progressive optic 
nerve atrophy and loss of retinal ganglion cells caused by ocular hypertension (OHT). 
Intra-ocular pressure (IOP) reduction is the only therapeutic approach to preserve visual 
function. The 25% IOP reduction target is not easily reached, especially at night. 

The aim of this work was 1) to develop a reliable in vivo model of glaucoma and to 
investigate the role of the histaminergic system in IOP modulation; 2) to study H3R 
antagonists’ hypotensive action; 3) long-term baroprotective effects on ocular 
hemodynamics; 4) oxidative stress and inflammatory response in retinal glia and 
microglia. 

Transient and stable OHT models were induced by injection of 50 µl of hypertonic 
saline (5% NaCl) into the vitreous or 100 µl carbomer (0.1%) in the anterior chamber 
of NZW rabbits’ eyes. IOP was measured with a TonoPen prior to saline or carbomer 
injection (baseline), 60, 120 and 240 minutes after transient OHT induction and, daily 
for 12 days, in stable OHT model before drug dosing. Color Doppler ultrasound was 
performed to evaluate changes in central retinal artery (CRA) Resistivity Index before 
and after repeated dosing of ciproxifan, DL76, GSK189254 and timolol (1%). 
Oxidative stress was assessed by 8‐OHdG determination and fluorescent dye DHE 
staining. Morphological changes in retinal layers were assessed on histological sections 
by hematoxylin/eosin and fluorescent staining (CD11B/IBA1 and GFAP/VEGFA). The 
expression of mRNA and proteins of histamine receptors, and retinal and ciliary body 
immunofluorescence staining were performed. 

All histamine receptors were localized in the trabecular meshwork (TM) of retinal 
tissue. H3R signal was present in TM cells culture. Ciproxifan, DL76 and timolol 
significantly lowered IOP both in transient and stable OHT; GSK189254 was less 
effective. Chronic treatment with H3R antagonists improved the vascular performance 
of CRA. A correlation among IOP increase, vascular impairment of CRA and hypoxia-
induced inflammation (VEGFA) was found, with an increase of activated microglial 
cells and oxidative stress. These processes are modulated by a baroprotective strategy 
involving H3R antagonism. 

In conclusion, the histaminergic system participates in IOP regulation and that H3R 
antagonists represent a future promising therapy for glaucoma. 
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The histamine H4 receptor antagonist JNJ39758979 was reported to attenuate polyuria 
in DBA2/J diabetic mice in a dose-dependent manner and without affecting the 
glycaemia control, thus implicating the histamine system in mediating this abnormality 
(Pini et al., 2018). The renal aquaporin (AQP)1, AQP2 and AQP3 have been implicated 
in the pathophysiology of polyuria. Therefore, in order, to better understand the 
mechanism of action of the JNJ39758979, the expression in the nephron of AQP1, 
AQP2 and AQP3 has been studied.  

Kidney specimens from DBA/2J diabetic mice randomized to receive by oral gavage 
vehicle alone or JNJ39758979 (25, 50, 100 mg/kg/day) were processed for AQP1, 
AQP2 and AQP3 protein expression by immunohistochemistry and the semi-
quantitative analysis.  

In comparison to control, non-diabetic, animals, a significant increase (P ≤ 0.05) in the 
AQPs expression was determined in diabetic mice [mean arbitrary unit + 5.16 (95% CI 
0.4 - 10.0), + 29.08 (10.8 - 44.4), 24.79 % (2.6 - 47.0), for AQP1, AQP2 and AQP3, 
respectively]. In addition, a more diffused staining with a partially basolateral 
localization of AQP1 was observed in diabetic mice, than in control animals. 
JNJ39758979 preserved AQP1 and AQP2 but not AQP3 expression in a dose-
dependent manner.  

In conclusion, the effects of JNJ39758979 on urine volume and polyuria are associated 
to several changes in the expression/localization of AQP in the nephron. These data 
provide the first evidence on a linkage between the histamine and AQP systems.  
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JNJ39758979, a histamine H4R antagonist, has been recently reported to preserve the 
renal integrity in a mouse model of diabetic nephropathy (Pini et al., 2018), thus 
implicating the histaminergic signal in the renal pathophysiology. The aim of this study 
was to elucidate the role exerted by the histamine H4R on renal function.   

Five-twelve weeks-old H4R knockout mouse (H4R-/-; n = 9), on the C57BL/6J 
background, and the relative wild-type (WT; n = 9) counterpart were compared 
throughout a 18-weeks experimental period. Body weight was recorded weekly; 24-h 
urine was collected fortnightly and samples were processed for pH, proteinuria (UPE, 
by Bradford method) and albuminuria (UAE, by ELISA) evaluations. Creatinine was 
determined by a reverse phase-high performance liquid chromatography. At the end of 
this period, mice were sacrificed, and blood and kidneys were collected for biochemical 
and morphological analyses.  

Mice of the two groups, matched for ages, showed comparable median weight at both 
weeks 0 and 18. In contrast, significant differences were determined when some renal 
parameters were assessed. In particular, in comparison to WT animals, significantly (P 
≤ 0.05) lower values were determined in H4R-/- mice for the 24-h urine volume (0.44 ± 
0.10 for H4R-/- vs 1.33 ± 0 for WT; ml/24h), UPE (1.1 ± 0.22 vs 3.85 ± 0.11 mg/ml) and 
UAE (0.09 ± 0.03 vs 0.26 ± 0.04 µg/ml). Interestingly, albumin-to-creatinine ratio and 
CrCl were both significantly lower for H4R-/- (10.22 ± 3.09 vs 16.9 ± 2.37 µg/mg and 
0.04 ± 0.01 vs 0.07 ± 0.01 µl/min, respectively; P ≤ 0.05)  

As indicated by the collected results, histamine H4R is involved in the control of renal 
reabsorptive processes. Thereby, together with previous finding H4R antagonism could 
be a promising pharmacological strategy for renal diseases characterized by polyuria 
and albuminuria. 
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High levels of human H2-histamine receptors (H2) on mRNA level were reported in 
left ventricular tissue in patients with heart failure that responded poorly to treatment 
by β-adrenoceptor-blockers (Leary et al. Am J Cardiol 2018).  Hence, we wanted to 
know whether H2 receptors are beneficial in acute cardiac hypoxia, a condition leading 
to heart failure. We used transgenic mice that overexpress H2 receptors specifically in 
cardiomyocytes (TG). In isolated electrically driven (1 Hz) left atrial or spontaneously 
beating right atrial preparations, induction of hypoxia (by switching perfusion of the 
organ bath to nitrogen from oxygen for 30 min) led within two minutes to cessation of 
contraction. After re-oxygenation (switching back), developed force in left atrial 
preparations returned faster to 50 % of pre-hypoxic levels (p<0.05) in TG than in wild 
type litter mate mice (WT: 163 ± 13 sec vs. 258 ± 29 sec, n=6, each). Moreover, in the 
presence of histamine (1 µM), in left atrial preparations, force increased to higher levels 
in TG after re-oxygenation than in WT. The above mentioned differences were lost 
after pre-treatment of atria (before hypoxia) with 10 µM cimetidine. Pre-conditioning 
(10 min hypoxia) protected TG atrium better than WT atrium against subsequent 
hypoxia (for 30 min) by higher force recovery in TG relative to pre-hypoxic values 
compared to WT (65.6 ± 63% vs. 47.4%± 1.8%, n=7, each). Moreover, initial 
spontaneous beating rate (right atrium) was higher in TG than WT, but cimetidine (10 
µM) subsequently applied to the organ bath, decreased by about 14 % force of 
contraction (left atrium) and by about 10% spontaneous beating rate (right atrium) in 
TG but not in WT, suggesting that cimetidine acts as an inverse agonist in this system. 
In summary, we present evidence that H2 protect isolated mammalian atrium against 
acute cardiac hypoxia, possibly via the intrinsic activity of the overexpressed receptors.   
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Mel. Polly Waddle Doodle 

 
 

CHORUS: For it´s mine, for it´s mine, 
  Decarboxylated Histidine. 
  We´ve extracted you and weighed you. 
  By the living gut assayed you. 
  But we´ve yet to find your function - Histamine! 
 
 
1. We talk of toxicosis / migraine, shock or halitosis 
 Singing Histaminosis all the day 
 Trauma, burns and inflammation / headache, pain and constipation 
 Singing Histaminosis all the day 
 
2. You give asthmatic wheezes / the allergic sneezes 
 Singing Histaminosis all the day 
 Though obscure as yet, the fact is / you´re involved in anaphylaxis 
 Singing Histaminosis all the day 
 
3. Since the time of Dale and Barger / your files are longer, larger 
 Singing Histaminosis all the day 
 The control of circulation / then gastric stimulation 
 Singing Histaminosis all the day 
 
4. Mast cells by the dozen / and basophils your cousin 
 Singing Histaminosis all the day 
 They come and they go / fluctuate to and fro, 
 Singing Histaminosis all the day 
 
CHORUS 
 
5. We heard a lot of groaning / from the upstart, Serotonin 
 Singing Histaminosis all the day 
 Down with 5-hydroxytrypta / and up with good old hista, 
 Singing Histaminosis all the day 
 
6. Each year we meet in May / to concentrate and play, 
 Singing Histaminosis all the day 
 What luck to have such friends / to cater for our trends 
 Singing Histaminosis all the day 
 
7. In nineteen seventy two / to Paris we all flew, 
 Singing Histaminosis all the day. 
 Then Marburg upon Lahn / where Wilfried kept us calm, 
 Singing Histaminosis all the day. 
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8. Copenhagen as next year / the Mermaid to cheer, 
 Singing Histaminosis all the day.  
 In nineteen seventy five / Florence kept us alive, 
 Singing Histaminosis all the day. 
 
CHORUS 
 
9. To Paris for the next / to hear a new text, 
 Singing histaminosis all the day. 
 In nineteen seventy seven / London, it was Heaven, 
 Singing Histaminosis all the day.  
  
10. Then Lodz with great care / we learned a lot there, 
 Singing Histaminosis all the day. 
 In nineteen seventy nine / to Stockholm this time 
 Singing Histaminosis all the day. 
  
11. Then to Budapest we went / with Susan on the scent, 
 Singing histaminosis all the day. 
 West Germany again / for Hannover by name, 
 Singing Histaminosis all the day. 
  
12. In nineteen eighty two / to Bled we all flew, 
 Singing Histaminosis all the day. 
 Then Brighton to the fore / with sea breezes by the shore, 
 Singing Histaminosis all the day. 
  
CHORUS  
  
13. And in nineteen eighty four / back in Florence like before, 
 Singing Histaminosis all the day. 
 Then in Aachen eighty five / Charlemagne became alive, 
 Singing Histaminosis all the day. 
  
14. Then in Odense in spring / in the Castle we did sing, 
 Singing Histaminosis all the day. 
 And then Czecho was the next / with our Rado at his best, 
 Singing Histaminosis all the day. 
  
15. G.B. West was then cheered / for the ten years we´d been steered, 
 Singing Histaminosis all the day. 
 Let us sing this song together / Histamine will last forever, 
 Singing Histaminosis all the day.  
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16. And in nineteen eighty nine / it was also fine, 
 We´re in Holland for the very first time. 
 To Kuopio in Finland / to the beautiful, but cold land, 
 we were watching the Finnish chopping wood. 
 
CHORUS 
 
17. Then to Marburg we returned / ninety one and also learned 
 That histamine in surgery´s no good. 
 The next year we met again / Manuel in sunny Spain, 
 Singing ai, ai and olé all the way. 
  
18. Then with Eddy on the Rhine, we had more beer than wine, 
 Singing histaminosis all the day. 
 To Zsuzsanna ninety four / we went back to Danube shore, 
 Singing Histaminosis all the day.  
  
19. Then with Igor ninety five / and the Volga was alive 
 And we entered the Russian Golden Ring. 
 In Antwerpen ninety six / Frans did show us a few tricks, 
 Singing Histaminosis all the day. 
  
20. To Seville, once again / we all met in lovely Spain, 
 Singing Histaminosis all the day. 
 To Agnieszka ninety eight / back in Poland it was great, 
 Singing Histaminosis all the day. 
 
CHORUS 
 
21. Then to Lyon ninety nine / and Histamine’s still mine 
 Singing Histaminosis all the day. 
 New Millennium in Rome / Bruno made us all feel home 
 Singing Histaminosis all the day.  
  
22. Pertti took us on a boat / we and Histamine could float 
 So to Turku we came two thousand one.  
 András called two thousand two / and to Eger did we go 
 To a meeting in Hungary again. 
  
23. In the year two thousand three / we did lots of tulips see 
 Now Henk Timmerman was host in Amsterdam .                                                                                           
 Back to Germany next spring / and with Helmut did we sing                                                                      
 Singing Histaminosis all the day  
  
24. Then to  Bled we return / and once again could learn 
 That Histamine still lives two thousand five. 
 Then to Delphi we all came / and found Histamine the same 
 With Catherine in Greece two thousand six. 
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CHORUS  
  
25. Back to Florence the next year / For the third time we were here 
 And for us Emanuela made the day! 
 Back to Stockholm that we knew / with a lovely water view 
 With Anita in the North two thousand eight. 
  
26. Then to Fulda the next year / we´re in Germany to hear   
 How our Frido with Histamine can play. 
 And to Durham we went then / in the year two thousand ten. 
 There with Paul near Cathedral did we stay. 
  
27. Then two thousand and eleven / there in Sochi it was heaven 
 When our Roman he did the Russian way 
 Then to Belfast the next year / it was lovely, Maddie dear 
 Irish meeting was excellent in May. 
 
28. Then to Łódź again next year / for the fourth time we meet here!! 
 Dear Agnieszka both Honorar and chair. 
 In two thousand and fourteen / Then Lyon was back on scene 

And our Lin made it most amazing there. 
 
CHORUS 
  
29. Then to Málaga again / where it´s sun and never rain 
 And with Kika this was a lovely stay 
 In two thousand and sixteen / Florence once again was seen 
 In a gorgeous Emanuela way. 
  
30. Then from Rob we got a call / Amsterdam invited all 
 Coming back to the sparkling Tulip Land 
 In two Thousand and eighteen / Lovely Dublin was the scene 
 There with Astrid a meeting really grand. 
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