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§-1-1
Zinc and Aging: An introduction

'Toshiyuki Fukada

'RIKEN Center for Integrative Medical Sciences, Laboratory
for Homeostatic Network, Japan.

Aging, biological responses followed by time axis, takes place in
numbers of cells, therefore, influence health and disease conditions
in which zinc homeostasis is also affected. Although the mode of
physiological and pathological status is frequently affected by the
status of zine, the relation between zinc and aging are not fully
derstood. This symposi will aim to share the updated
information about the significant link of zinc and aged phenomenon,
and to discuss the future directions.
Recent studies have highlighted that the zinc ion acts as a signaling
mediator: zinc signal. Series of studies demonsirated that zine signal
participates .in physiology and diseases. | will address zinc signal
contributes to our health and involves in diseases, by highlighting
bone homeostasis and immune regulation, and discuss that zinc
signal selectively controls intracellular signal transduction and the
following cellular events, called zinc signal axis which may provide
with understanding the role of zinc in aged phenomenon.

Reviews:

J. Biol. Inorg. Chem. (2011) 16:1123-1134
Metallomics (2011) 3: 662-674

J. Bone. Miner. Meta. (2013) 31:129-135, 2013

S-1-2
Basic and Clinical Aspects in Zinc and Degenerative
Diseases of Ageing

'Ananda S. Prasad

'Wayne State University School of Medicine, Department of
Oncology, and Karmanos Cancer Center, Detroit, MI, USA.

Essentiality of zinc for humans was only established fifty years ago.
Zinc deficiency is now known to affect nearly two billion subjects in
the developing world. It affects adversely cell mediated immunity,
increases oxidative stress and inflammatory cytokines. In the
developed countries nearly 30% of the elderly are zinc deficient.
Many chronic diseases seen in the elderly such as atherosclerosis,
diabetes, neuro-degenerative disorders, Parkinson’s disease and age
related macular degeneration (AMD) may be due to chronic
inflammation and increased oxidative stress. Zinc supplementation
studies in the elderly have shown decreased incidence of infections,
decreased oxidative stress, and decreased generation of
inflammatory cytokines. Decreased incidences of blindness in
patients with AMD and increased atheroprotective effect have been
observed in the zinc supplemented elderly. Zinc is a molecular
signal for immune cells and many transcription factors involved in
gene expression of inflammatory cytokines and adhesion molecules
are regulated by zinc.

X ISTERH conference
www.isterh2013.com

S-1-3
Zinc Deficiency Anemia in Patients with Chronic
Kidney Disease (CKD)

! Fukushima Tatsuo

! Kameoka Hospital, Japan.

Background: Recently, we reported Zinc (Zn) deficiency anemia in
dialysis patients and effectiveness of Zn supplementation. We
evaluate here the correlation between serum Zn concentration (s-Zn)
and renal anemia in non-dialysis CKD patients.

Materials & Methods: The correlation between s-Zn and anemia was
evaluated in 123 non-dialysis CKD patients. Of these, 10 cases with
normal iron metabolism and a low s-Zn were selected to receive
administration of Polaprezinc (containing 34mg of Zn per daily) for
three months.

Result: It has been shown that s-Zn become significantly lower with
the progression of CKD. There is a significant correlation between
e-GFR and s-Zn (p<0.01). It has also been found that the patients
with low s-Zn had a significantly lower hemoglobin level (Hb)
(p<0.01). Patients with Zn supplementation showed improvement in
Hb from 9.5 to 10.4g/dl.

Discussion: It has been reported that the Zn absorption is inhibited
in patients with chronic renal failure. It is suggested that highly
advanced renal impairment leads to lower Zn absorption which
results in aggravated anemia in CKD patients. For such patients, the
administration of Polaprezinc has been effective.

S-1-4 .
Zinc, diabetes mellitus and cardiovascular disease

!Samir Samman

! Discipline of Nutrition & Metabolism, University of Sydney,

NSW, Australia. samir.samman(@sydney.edu.au

Impaired zinc homeostasis features prominently in Type 2 diabetes
mellitus (DM) and cardiovascular disease (CVD). The possibility
that replenishment with zinc could provide an adjunct therapy for
these diseases is compelling.

Our aim was to evaluate the effects of zinc supplementation on risk
factors for CVD and DM. A systematic review and meta-analysis
were undertaken.

In relation to CVD risk factors, the findings from clinical trials
showed an overall lack of effect of zinc supplementation on plasma
lipids. When the trials were assessed based on health status of the
participants, zinc resulted in a significant decrease in high-density
lipoprotein (HDL) in healthy subjects (an undesirable response), but
a significant rise in HDL in those with DM, indicating a decreased
risk of CVD. In DM patients, zinc supplementation decreased
glucose concentrations and %HbAlc. These observations were
supported by results from cross-sectional surveys and from cohort
studies.

Improved zinc status affects favourably the cardio- metabolic profile
in people with DM. Further understanding of the cellular
homeostasis of zinc will help to explain the effects of zinc in
humans.

S-1-5
Serum Zinc Concentration and C-viral Chronic
Liver Disease in the Aged

'Shu Ohshiro, 'Mitsuhiko Moriyama

!Division of Gastroenterology, Department of Internal
Medicine, Nihon University School of Medicine, Japan.

Zinc plays an important role as a component of numerous enzymes,
and its deficiency results in various disorders, including liver
diseases. Patients with chronic hepatitis C, particularly those with
liver cirrhosis (LC) and liver failure, have low serum zinc
concentrations.

The relationship between hepatocellular carcinoma (HCC) and
serum concentrations of zinc and low serum concentrations of zinc
in patients with HCC has been frequently examined in the literature.
In our previous study on patients with C-viral chronic liver disease,
serum zinc concentration decreased with the progression of liver
disease. Serum zinc concentration was correlated with levels of
albumin and platelet counts. Furthermore, the concentration of
serum zinc was lower in patients aged above 60 years than in those
aged below 60 years. Serum zinc tration is also related with
the occurrence of HCC.

Supplementation therapy of zinc is necessary for patients with C-
viral chronic liver disease and low zinc concentration to lower the
risk of HCC occurrence and improve outcomes.

§-1-6
Zinc Supplementation in the Geriatric Hospital

'Satoru Miyata
!Kusatsu General Hospital, Japan.

Serum zinc level decreased with advancing age. Although the
normal range of serum Zn is 84-159pg/dL, hypozincemia below
65ug/dL is observed in 20% of inhabitants in the epidemiological
study in USA and in Japan. Serum zinc level in the hospitalized
patients at the Geriatric word is significantly lower than that in the
healthy old people.

In our study, the mean serum zinc concentration and the standard
deviation (m = SD) did not differ between young and old if the
multiple blood analysis is in normal range.

It means that the decreased serum zinc level in the advanced age
indicates merely based on malnutrition. Serum zinc correlates well
to the serum albumin and hemoglobin.

In the geriatric hospital hypozincemia below 30 is often seen in the
bed-ridden patients . After 6 months Zn supplementation with 34mg
daily, serum Zn concentration elevated to 100pg/dL in the effective
cases. Incidence of pneumonia decreased and the decubitus ulcers
showed the healing tendency with Zn supplementation. In these
cases serum Cu decreased prominently. Further studies are

‘necessary about the copper and zinc metabolisms in the
‘supplementation therapy for the zinc deficiency.

Ab4

S§-1-7
Zinc in Alzheimer's disease

'Ashley 1. Bush, 'Robert A. Cherny, 'David 1. Finkelstein,
'"Paul A. Adlard

'Florey Institute of Neuroscience and Mental Health, The
University of Melbourne, Australia.

Fatigue of extracellular Zn®" homeostasis may underlie amyloid
pathology in Alzheimer's disease (AD). Zn released upon
glutamatergic neurotransmission is concentrated in presynaptic
terminals by ZnT3, whose ablation rescues amyloid pathology (in a
transgenic AD model), but also accelerates age-dependent cognitive
decline’. Presenilins, whose mutations cause familiar AD, mediate a
large fraction of zinc uptake into all cells’, and the impact of
mutations on zinc uptake as a factor driving amyloid pathology is
being evaluated. PBT2 is a zinc ionophore that restores cognition
and decreases brain AP in APP transgenic mice within days’. Phase
Ila data for mild AD demonstrated a reduction in CSF Ap42 with
significant improvement in cognitive performance within 12 weeks.
The speed of these improvements suggested that PBT2 may also be
correcting other aspects of synaptic dysfunction in early stage
disease, such as the trans-synaptic movement of zinc. Indeed, oral
PBT2 treatment of aged and cognitively impaired wildtype mice
(C57Bl6) with no amyloid burden caused almost complete
normalization of Morris water maze performance within 11 days
(ANOVA p< 0.001), and selectively elevated zinc levels in the
hippocampal CAl. PBT2 both decreases amyloid load, and restores
zinc homeostasis, leading to improved synaptic function.

S-1-8
Zinc transporters and Aging: Closing Remarks

"Taiho Kambe

!Graduate School of Biostudies, Kyoto University, Kyoto,
Japan. .

Coordinated zinc mobilization across the cellular membrane by zinc
transporter proteins is indispensable for controlling a number of
physiological events. In human, over 20 zinc transporters play
pivotal roles for maintenance of zinc homeostasis (Fukada T and
Kambe T, Metallomics, 2011, 3, 662-674). Expression changes of
many zinc transporters, including increased or decreased expression,
ectopic expression and mislocalization, have been suggested to be
involved in a variety of diseases processes, and actually, loss-of-
function mutations of five zinc transporters genes have been shown
to result in genetic disorders. Therefore, changes of their expression
pattern, which are associated with aging, may be involved in the
development of many chronic diseases seen in the elderly, such as
presented in this symposium. I will review zinc transporters
functions in human, and briefly discuss how zinc contributes 1o
good health in the elderly, from the perspective of zinc transporters

and aging.
Fukada and Kambe, “Molecular and genetic features of zinc

transporters in physiology and pathogenesis” Metallomics (2011) 3:
662-674

X ISTERH conference
www.isterh2013.com
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