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PROGRAM 

 

Thursday, September 28th   

12:00 Registration (Entrance) 

Coffee (Seminar Room) 

13:00-16:00 GMS-Workshops & Zinc-Net COST Training School (Lecture Halls 4 & 6) 

Alternatives for Animal Toxicity Testing: Principles, Approaches and Limitations 

Tanja Schwerdtle (University of Potsdam, Germany) (Lecture Hall 4) 

Terms, Strategies and Quality Control in Element Analysis and Element Specia-

tion 

Bernhard Michalke (Helmholtz Zentrum München, Germany) (Lecture Hall 6) 

 

16:00-18:00  GMS Board Meeting (Bibliothek Immunologie; Elevator D4, Level 6, Room 35) 

17:30 Registration (Entrance)  

Coffee (Seminar Room) 

18:30 Öffentlicher Abendvortrag (Public Talk in German) (Lecture Hall 4) 

Verborgene Wirkungsweisen von Zink in Diabetes 

Wolfgang Maret (King´s College, London, UK) 

19:30                        Welcome Reception with Finger Food Buffet (Seminar Room) 

Friday, September 29th   

8:00 Registration (Entrance) 

Coffee (Seminar Room) 

8:45 ς 9:00 Opening (Lecture Hall 4) 

INTERACTIONS OF TRACE ELEMENTS WITH THE IMMUNE SYSTEM I (Lecture Hall 4) 

Chair: Bernhard Michalke (Helmholtz Zentrum München, Germany) 

9:00 ς 9:30 T1. Iron and Inflammation 

Manfred Nairz (Medical University Innsbruck, Austria) 

9:30 ς 10:00         T2. Zinc in Inflammatory Processes 

                                 Inga Weßels (RWTH Aachen University Hospital, Germany) 

10:00 ς 10:30 T3. Targeting Zinc to Stop Cancer Growth 

Kathryn M. Taylor (Cardiff University, UK) 

10:30 ς 11:00 Coffee Break (Seminar Room) 
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INFLUENCES OF ZINC ON THE NERVOUS SYSTEM (Lecture Hall 4) 

Chair: Tanja Schwerdtle (University of Potsdam, Germany) 

11:00 ς 11:30 T4. Effects of Zinc on Cognitive Function 

Nicola M. Lowe (University of Central Lancashire, Preston, UK) 

11:30 ς 12:00 T5. Impact of Zinc on Behavior 

Andreas Grabrucker (University of Limerick, Ireland) 

12:00 ς 12:30         T6. Zinc and Eye Diseases 

                                  Imre Lengyel (Queen´s University Belfast, UK) 

12:30 ς 13:00 Heinz-Zumkley-Prize 2017 Lectures (Lecture Hall 4) 

 Martina Maywald (RWTH-Aachen University Hospital, Germany) 

 Nikolay Solovyev (St. Petersburg State University, Russian Federation) 

13:00 ς 14:00 Lunch (Seminar Room) 

 

GENERAL HEALTH IMPACT OF TRANSITION METALS I (Lecture Hall 4) 

Chair: Dirk Schaumlöffel (Université de Pau et des Pays de l'Adour/CNRS, France) 

14:00 ς 14:30 T7. Dietary Copper and Human Health 

Muriel Bost (CHU, Lyon, France) 

14:30 ς 15:00 T8. Impact of Zinc on Cardiomyocytes 

Belma Turan (University of Ankara, Turkey) 

15:00 ς 15:30 T9. Zinc Homeostasis and Healthy Ageing 

Robertina Giacconi (INRCA, Ancona, Italy) 

15:30 ς 16:00 T10. Investigation of Zinc Uptake and Bioavailability in an in vitro Model of the 

Gastrointestinal Tract 

Hajo Haase (Technical University Berlin, Germany) 

16:00 ς 16:30 Coffee Break (Seminar Room) 

16:30 ς 17:30 Oral Presentation of Selected Poster I (Lecture Hall 4) 

17:30 ς 18:15 GMS Business Meeting (Lecture Hall 4) 

17:45                     Poster Viewing (Seminar Room) 

with Coffee, Drinks   

19:30   Dinner (Seminar Room) 

Saturday, September 30th  

GENERAL HEALTH IMPACT OF TRANSITION METALS II (Lecture Hall 4) 

Chair: Anna Kipp (University of Jena, Germany) 

9:00 ς 9:30 T11. The Role of Nickel in Bacterial Pathogenicity 

Barbara Zambelli (University of Bologna, Italy) 
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9:30 ς 10:00 T12. Perspectives for Vanadium in Health Issues 

Dieter Rehder (University of Hamburg, Germany) 

10:00 ς 10:30 T13. Copper Associated Hepatitis in Dogs 

Louis C. Penning (University of Utrecht, The Netherlands) 

10:30 ς 11:00 Coffee Break (Seminar Room) 

 

INTERACTIONS OF TRACE ELEMENTS WITH THE IMMUNE SYSTEM II (Lecture Hall 4) 

Chair: Esther Humann-Ziehank (University of Veterinary Medicine Hannover, Germany) 

11:00 ς 11:30          T14. Zinc and Autoimmunity 

                                  Dirk Reinhold (Otto-von-Guericke University Magdeburg, Germany) 

11:30 ς 12:00 T15. Impact of Cobalt (II) on the Immune System 

Eeva Moilanen (University of Tampere, Finland) 

12:00 ς 12:30 T16. Toxicity of Manganese 

Julia Bornhorst (University of Potsdam, Germany) 

12:30 ς 13:15  Oral Presentation of Selected Poster II & Poster Prices (Lecture Hall 4) 

13:15 ς13:45 Lunch άǘƻ Ǝƻέ (Seminar Room) 

13:45 Optional City Tour in Aachen (Starts at Seminar Room) 
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ABSTRACTS 

Talks 

 
Public Talk in German 
Title: Verborgene Wirkungsweisen von Zink in Diabetes  

Author: Wolfgang Maret 

AffiliationΥ  YƛƴƎΩǎ /ƻƭƭŜƎŜ [ƻƴŘƻƴΣ aŜǘŀƭ aŜǘŀōƻƭƛǎƳ DǊƻǳǇΣ 5ŜǇŀǊǘƳŜƴǘǎ ƻŦ .ƛƻŎƘŜƳƛǎǘǊȅ ŀƴŘ bǳǘǊƛπ

tional Sciences, School of Life Course Sciences, Faculty of Life Sciences and Medicine, London, UK. wof-

gang.maret@KCL.ac.uk  

Overview: Mindestens zwanzig chemische Elemente sind für den Menschen essentiell. Viele zusätzli-

che Elemente sind in Geweben nachweisbar, und deren Anwesenheit hat weitgehend unbekannte Fol-

gen. Änderungen der Konzentrationen dieser Elemente können die Entstehung und das Fortschreiten 

von Diabetes Typ 2 hemmen oder fördern. In diesem Vortrag erkläre ich warum gerade Zink eine ent-

scheidende Bedeutung als Mikronährstoff hat. Wir haben etwa soviel Zink wie Eisen in unserem Kör-

per. Zink hat allerdings als Zellbaustein eine größere Anzahl wichtiger Funktionen als Eisen. Was die 

Regulierung von biochemischen Vorgängen betrifft, so ist die Wirkungsweise von Zink eher mit der des 

Calciums vergleichbar. In Diabetes ist Zink grundlegend in der Biochemie der Langerhans-Inseln und 

der Insulin-abhängigen Zellen beteiligt. Zink wird zur Speicherung und Ausschüttung von Insulin aus 

den Betazellen benötigt und beeinflusst die Glukagonausschüttung von den Alphazellen. In den Insulin-

abhängigen Zellen hat Zink aufgrund einer Steuerung des Insulinrezeptors insulinähnliche Effekte. Im 

Verlauf der Diabetes entsteht durch den Stoffwechselstress ein Zinkmangel, für den es allerdings kei-

nen guten klinischen Test gibt. Während in der Wissenschaft die Zusammenhänge zwischen Diabetes 

und einer Störung des Mineral- und Spurenelementstoffwechsels verhältnismäßig gut beschrieben 

sind, bleiben für die Praxis Fragen unbeantwortet: zum Beispiel wie man Störungen des Zinkstoffwech-

sels beim Diabetiker bestimmen kann und wie man Zink oder andere Substanzen, die den Zinkstoff-

wechsel beeinflussen, in der Vorbeugung und Behandlung von Typ 2 Diabetes einsetzen kann.   

Conclusion: Als verborgen bezeichne ich die Wirkungsweisen von Zink weil die wissenschaftlichen Er-

kenntnisse im krassen Gegensatz zu der medizinischen Praxis stehen und weil es bisher nicht gelungen 

ist sie zu Gesundheitszwecken mit erwiesenem und durchschlagendem Erfolg in der Prophylaxe und 

Therapie anzuwenden. 

Abstract: Hidden Actions of Zinc in Diabetes 

Several essential and numerous non-essential elements affect the development and progression of 

diabetes.  A case in point with the widest implications is the micronutrient zinc, which in addition to 

its multiple housekeeping functions in cells is critically involved in the biochemistry of pancreatic islets 

and insulin-sensitive target cells.  Genetic susceptibility and environmental factors affect the control 

and utilization of zinc.  It will be discussed how perturbations of zinc metabolism contribute to the 

development and progression of diabetes and what the present challenges are in translating research 

findings into clinical practice. 
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T1 
Title: Iron and Inflammation 
 
Authors: Manfred Nairz*, Andrea Schroll, David Haschka, Piotr Tymoszuk, Igor Theurl, Günter Weiss 
 
Affiliation:  Department of Internal Medicine II, Infectious Diseases, Immunology, Rheumatology, 
Pneumology, Medical University of Innsbruck, Austria, Email: manfred.nairz@i-med.ac.at 
 
Overview: The acute-phase response is triggered by the presence of infectious agents and other kinds 
of danger to the integrity of the mammalian body. One central feature of this response is the removal 
of trace elements such as iron and zinc from the circulation. The sequestration of these essential nu-
trients into storage compartments limits their availability for pathogens, a host defense strategy 
ƪƴƻǿƴ ŀǎ ΨƴǳǘǊƛǘƛƻƴŀƭ ƛƳƳǳƴƛǘȅΩΦ 
Iron metabolism and the immune response are intimately linked. In bacterial infections, the availability 
of iron affects both the efficacy of antimicrobial immune pathways and pathogen proliferation. How-
ever, mechanisms of microbial iron withholding vary largely dependent on the localization of patho-
gens: In infections with extracellular microbes, the mechanisms to reduce serum iron levels culminate 
in the hypoferremia of the acute phase response. The iron-regulatory hormone hepcidin is a major 
executor of this pathway because it tags the iron-exporter ferroportin for internalization from iron-
absorbing enterocytes and iron-recycling macrophages which disrupts both routes of iron delivery to 
the circulation.  When intracellular microbes are present, other strategies of microbial iron withdrawal 
are needed. 
We found that in infections with Salmonella Typhimurium, which invades macrophages and replicates 
in their phagolysosomes, ferroportin was up-regulated to stimulate iron efflux from infected cells. The 
underlying mechanism could be traced back to a nitric oxide-induced transcriptional induction. This 
also led to reduced iron-incorporation into the iron storage protein ferritin. When the cellular control 
of macrophage iron homeostasis was disrupted in macrophages lacking both iron-regulatory proteins 
1 and -2, iron became more available to Salmonella because the bacterium may have access to ferritin-
associated iron. 
Hfe-associated hemochromatosis is a genetic iron-overload disorder that affects parenchymal cells 
such as hepatocytes and cardiomyocytes while sparing the mononuclear phagocyte system. Notably, 
Hfe-deficient mice were protected from infections with Salmonella Typhimurium because of the scar-
city of iron in myeloid cells. Therefore, the resistant phenotype was also present in mice lacking Hfe 
exclusively in monocytes and macrophages. In contrast, mice lacking Hfe in hepatocytes succumbed 
earlier to Salmonella infection because interferon-gamma and nitric oxide production were not 
properly induced.  
In the same in vitro model, we found that macrophages infected with Salmonella Typhimurium had 
elevated intracellular zinc levels. While macrophages responded to infection by enhanced expression 
of zinc scavenging methallothioneins-1 and -2, free intracellular zinc inhibited the activation of nuclear 
factor-kappa B thus impairing the transcription of nitric oxide synthase and NADPH oxidase and path-
ogen elimination, consequently. 
 
Conclusion: Together, our study shows that trace elements such as iron and zinc exert major impact 
on macrophage effector functions in the setting of Salmonella Typhimurium infection. A more detailed 
understanding of the interactions of trace elements and the immune system may provide the rational 
basis to develop immune-modulatory therapies for infectious diseases that act independent of estab-
lished antibiotics. 
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T2 
Title: Zinc in Inflammatory Processes  

Authors: Inga Weßels 

Affiliation : Inga Weßels, Institute of Immunology, University Hospital RWTH Aachen, Germany; iwes-

sels@ukaaachen.de 

Overview: During acute phase response, zinc is transiently transferred from serum to the liver via zinc 

transporter Zip14, causing serum hypozincemia. Systemic and chronic inflammatory diseases such as 

sepsis and rheumatoid arthritis are distinguished by augmented serum hypozincemia with persisting, 

significantly lower serum zinc concentrations. Hallmarks of disease include increased leukocyte num-

bers and hyper-inflammation, causing severe organ damage and death. Interestingly, our recent re-

search could directly associate aforementioned symptoms to long-term hypozincemia. Low extracel-

lular zinc levels reversibly augmented monopoiesis in human myeloid cells in vitro, as published for 

dendritic cell development and suggested for granulopoiesis. Additionally, long-term zinc deprivation 

increased basal and activation-induced expression of various pro-inflammatory mediators in human 

cell-lines in vitro. Here, epigenetic mechanisms and changes in reactive-oxygen-species formation 

were amongst underlying mechanisms. Zinc-replenishment normalized gene expression.  

In line with this, our in vivo studies revealed beneficial effects of zinc supplementation prior to disease 

induction, including ameliorated inflammatory responses, lower serum leukocyte numbers and de-

creased organ damage. Surprisingly, also bacterial load was lower underlining more efficient pathogen 

clearance after zinc supplementation.  

Conclusion: Recent years strongly improved our understanding of the association of altered zinc ho-

meostasis with the transition from physiological acute phase reaction to detrimental inflammatory 

diseases. Extending existing data, especially to the human system, could path the way for developing 

alternative zinc-based therapeutic options. 
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T3 

Title: Targeting Zinc to Stop Cancer Growth   

Authors: Kathryn M Taylor*, Olivia Ogle and Silvia Ziliotto. 

Affiliation :  School of Pharmacy and Pharmaceutical Sciences, College of Biomedical and Life Sci-

ences, Cardiff University, Redwood Building, King Edward VIIth Avenue, Cardiff, CF10 3NB, UK Email: 

TaylorKM@cardiff.ac.uk 

Overview: Zinc has been known to be essential for cell division for over 50 years, yet the mechanism 

explaining its exact involvement has been elusive. Investigation of the ZIP family of zinc transporters 

(SLC39A) at the molecular level has enabled the discovery of a key role for zinc transporters in driving 

the growth of cancers. We have demonstrated that release of zinc from intracellular stores requires 

activation of zinc transporter ZIP7 by phosphorylation. Having generated an antibody that only recog-

nizes the active form of ZIP7 we have been able to develop a new immunohistochemical test to be 

used on clinical material. Our analysis has confirmed the association of activated ZIP7 with aggressive 

disease states on clinical material, providing ZIP7 as a new marker of cancer and a potential new target 

for preventing cancer growth. Additional investigations of two other zinc transporters have discovered 

a mechanism for zinc influx triggering the onset of mitosis. We have shown that a heteromer forms 

from two distinct zinc transporters on the plasma membrane and that zinc influx through this heter-

omer is essential to trigger cell division. The subsequent pathway involves STAT3 binding in a complex 

which leads to activation of the usual mitosis cascades. Having generated antibodies to the extracellu-

lar domain of these two ZIP transporters we demonstrate how antibody binding can block the zinc 

influx and thus also inhibit the onset of mitosis, even in the presence of mitotic causing agents such as 

nocodazole. This concept has been demonstrated in multiple cancer cell lines providing these antibod-

ies as novel clinical agents in the prevention of cell division in hyperproliferative diseases such as can-

cer.  

Conclusion: Our functional investigations of the ZIP family of zinc transporters has now provided a new 

cancer biomarker which should be useful at assessing aggressive breast cancer growth and develop-

ment. Furthermore, we have developed new antibody tools to inhibit the growth of multiple cancer, 

including breast, colon, lung and prostate cancer as well as melanoma. 
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T4 
Title: Effects of Zinc on Cognitive Function 

Authors: Nicola M Lowe1*, Pamela Qualter2, Mukhtiar Zaman3 

Affiliation :   1 International Institute of Nutritional Sciences and Food Safety Studies, Faculty of Health and 

Wellbeing, University of Central Lancashire. 2 School of Psychology, University of Central Lancashire. 3 Lady 

Reading Hospital, Peshawar, Pakistan.   

Overview:  It has been estimated that 20% of the world population are zinc (Zn) deficient. Zn deficiency 

occurs in individuals and populations whose diets are low in sources of readily bioavailable Zn (such as red 

meat and seafood) and high in unrefined cereals (rich in phytate and dietary fibre). These dietary patterns 

are characteristics that are common in many developing countries where Zn deficiency has a major impact 

on child development. The precise role of Zn in cognitive function is still unclear, however, Zn is present in 

relatively high concentrations in the hippocampal and neocortical regions of the brain. Much of the evi-

dence for the role of Zn in the function of the central nervous system has come from animal studies, which 

have shown that Zn deficiency results in reduced activity, poor memory and attention, also in offspring rats, 

Zn deficiency during the last trimester of pregnancy and during lactation impaired spatial learning and 

memory and had a negative effect on motor activity (Boroujeni et al., Biol Trace Elem Res 2009;  Golub et 

a., AJCN 1994). A systematic review and meta-analysis of studies conducted in children failed to show a 

signiŬcant effect of Zn supplementation on cognitive functioning in children though, taken as a whole, there 

were some small indicators of improvement on aspects of executive function and motor development fol-

lowing Zn supplementation (Warthon-Medina et al., EJCN 2015). In collaboration with the Abaseen Foun-

dation (AF), a non-government organization that supports healthcare and education in North West Paki-

stan, we are engaged in a programme of research, based in the brick kiln region on the outskirts of Pesha-

war. Anthropometric data from the local health centre indicates that malnutrition and associated growth 

stunting affects over 60 % of the under 5 year olds in this community.  AF have initiated a school lunch 

programme for children attending two primary schools in this area. We have recently completed a study 

examining the impact of providing the school lunch, with and without additional multiple micronutrients, 

on cognitive function in children attending these two schools. A third local government school, where no 

lunch was provided, served as the control.    Cognitive function waǎ ŀǎǎŜǎǎŜŘ ǳǎƛƴƎ wŀǾŜƴΩǎ /ƻƭƻǳǊŜŘ tǊƻπ

gressive Matrices (RCPM) test, at three time points; Time 1 (baseline, before the initiation of the school 

lunch programme), Time 2 and Time 3 (6 and 12 months respectively after the introduction of the school 

lunch).  Between Times 2 and 3, half of the children receiving school lunch also received an additional mul-

tiple micronutrients in the form of Sprinkles (DSM Nutritional Products, Singapore) added to the school 

lunch immediately prior to serving.   ANCOVA with follow-up post-hoc comparisons revealed that, for the 

children in the lowest quartile of cognitive performance at baseline, all three groups significantly increased 

their scores on RCPM over time, but that change was greater for pupils in the two intervention groups 

compared to the control group from Time 1 to Time 2 and Time 2 to Time 3.  

Conclusion: Observational studies have suggested a relationship between Zn deficiency and poor cognition, 

but the evidence from randomised controlled trials during infancy, pregnancy and lactation has shown little 

effect.   In human populations, it is not always possible to examine the impact of single micronutrients in 

isolation, as in reality, multiple micronutrient deficiencies together. Data from our recent study in malnour-

ished children indicate that fortifying food with multiple micronutrients can improve the cognitive function 

of children in the lowest quartile of performance. 

Acknowledgement:  We would like to thank the Abaseen Foundation UK and PK for financial and logistical sup-

port for this work, and the children and teachers of the brick kiln community for their participation in this study. 

Also DSM for donating the Sprinkles. 
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T5 
Title: Impact of Zinc on Behavior  

Authors: Andreas M. Grabrucker 

Affiliation:  Cellular Neurobiology and Neuro-Nanotechnology lab, Dept. of Biological Sciences & Bernal 

Institute, University of Limerick, Ireland, andreas.grabrucker@ul.ie 

Overview: Prenatal and early life zinc deficiency has been associated with the occurrence of autistic 

behaviors in humans. To understand whether zinc deficiency is causative and to investigate the in-

volved mechanisms, we have recently generated a mouse model for prenatal zinc deficiency. These 

prenatal zinc deficient mice indeed show autism-like behavioral alterations similar to other mouse 

models for Autism Spectrum Disorders (ASD) that have been generated by manipulation of ASD candi-

date genes. In addition, in prenatal zinc deficient mice, we observed synaptic phenotypes that can be 

linked to alterations in pathways reported dysregulated in mouse models generated by genetic muta-

tions. However, despite the common behavior that leads to the diagnosis ASD in humans (and estab-

lishes a mouse as model for ASD), it is widely unknown how the similar synaptic alterations observed 

after gene mutation or zinc deficiency as environmental factors in ASD act to generate the behavioral 

abnormalities. To bridge this knowledge gap, we have investigated connectivity and lateralization of 

specific brain regions in prenatal zinc deficient mice on molecular and behavioral level. 

In this talk, I will summarize the behavioral phenotype of prenatal zinc deficient mice and present data 

from our latest analyses of our ASD mouse model based on prenatal zinc deficiency. Taken together, 

the results obtained in our recent study propose a novel role for zinc-signaling in the establishment of 

brain lateralization during development and suggest that prenatal zinc deficient animals display a dis-

turbed lateralization of brain functions, which may lie at the core of ASD-like behavior. Altered brain 

lateralization has also frequently been reported in human ASD patients. 

Conclusion: Metal ion imbalance during pregnancy is an important player in autism. Prenatal zinc de-

ficient mice show ASD like behavior and synaptic alterations. Zinc signaling during brain development 

has a critical role in the establishment of brain lateralization in mice. Autism-like behavior of prenatal 

zinc deficient mice may, in part, be caused by abnormal brain lateralization. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




































































































































