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Role of zinc in the pathogenesis of neurodegenerative diseases
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@ Abstract

Zinc(Zn)is an essential trace elements that is
abundantly present in the brain. Although Zn
plays crucial roles in learning and memory,
numerous studies have indicated that the
disruption of Zn homeostasis, namely both
depletion and excess Zn, cause severe damage
to neurons and linked with various
neurodegenerative diseases including
Alzheimer’s disease and vascular dementia.
Here, we review the current understanding
about the role of Zn in the pathogenesis of these
neurodegenerative diseases. Based on our

findings and other numerous studies, Zn acts as

a contributor to Alzheimer’s disease in the
oligomerization, and as a protector in the
neurotoxicity of Alzheimer’'s f-amyloid protein.
Furthermore, Zn plays a central role in
ischemia-induced neuronal death and the
pathogenesis of vascular dementia. Involvements
of Ca*" dyshomeostasis and endoplasmic reticulum
(ER)stress in the mechanism of Zn-induced
neurotoxicity are suggested. We also discuss the
possible role of carnosine (f-alanyl histidine), a
dipeptide that is present in the brain, as an

protective substance for neuronal injury.
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@ Abstract

Zinc is important for physiological brain
functions. Vesicular Zinc is released from
glutamatergic (zincergic) neuron terminals and
serves as a signal factor (Zn*' signal)in the
intracellular (cytosol) compartment, in addition to
the extracellular compartment. Synaptic Zn*
signal is dynamically linked to neurotransmission
and participates in synaptic plasticity such as
long-term potentiaion (LTP)and cognitive
activity. On the other hand, the hypothalamic-
pituitary-adrenal (HPA) axis activity, i.e.,
glucocorticoid secretion, which can potentiate

glutamatergic neuron activity, is linked to

cognitive function. The HPA axis activity
modifies synaptic Zn** dynamics at zincergic
synapses. The increase in the HPA axis activity,
which occurs after exposure to stress, may
induces excess of intracellular Zn*" signal in the
hippocampus, followed by hippocampus-
dependent memory deficit. Excessive excitation
of zincergic neurons in the hippocampus can
participate in cognitive decline under stressful
and/or pathological circumstances. This paper
deals with Zn*"-mediated modification of

cognitive activity.
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