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Zinc homeostasis and neuronal death
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Abstract

Zinc is an essential trace element and crucial for the normal development of the central nervous system. Zinc is
abundantly present in the brain and is secreted to synaptic clefts with neurotransmitters. However, its precise role
is still under investigation. Meanwhile, excess zinc is reported to contribute to neuronal death in the global ischemia.
We have investigated the effects of zinc in immortalized hypothalamic neurons (GT1-7 cells). Zinc chelator caused
marked death of GT1-7 cells, while zinc itself caused degeneration of GT1-7 cells. Neurotoxicity of zinc was pre-
vented by pyruvate and calcium. However, zinc inhibited death of GT1-7 cells induced by excessive extracellular
calcium. Our results suggest that zinc homeostasis is important for neuronal survival and that calcium homeostasis
is implicated in zinc-induced neurotoxicity.
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Zinc chloride (ZnCls), sodium pyruvate, uridine, y -aminobutylic acid (GABA), deferoxamine (DFO), o-phenanthro-
line (PHE), clioquinol (CLQ), N,N,N’N’-tetrakis (2-pyridylmethyl) ethylenediamine (TPEN) (% Sigma- Aldrich#t & ¥,
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7% CO 8T TR L7zo HMIRZASconfluent il o 72%%, trypsin-EDTAZ & 1) #ili % dissociate L, #EIil{E DMEM
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Counting Kit, FCALSAFZEAN . WST-18:43, I by FY) 7THBREE2EEL L CHREEZNET S HIETHY,
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Fig. 1 Effects of zinc and zinc chelators on the viabili-
ty of GT1-7 cells

A: Effects of zinc on the viability of GT1-7 cells. After
1 day in vitro, various concentrations of ZnCly were
added in the culture media, and the cell viability was
analyzed using WST -1 method after 24 h. Data are
expressed as mean * SEM, n=6.

B: Effects of zinc-chelators on the viability of GT1-7
cells. After 1 day in vitro, TPEN (1 4 M), o-phenanthro-
line (PHE; 1 uM), clioquinol (CLQ; 5 M), and deferox-
amine (DFO; 50 uM) were added in the culture media,
and the cell viability was analyzed using WST-1 method
after 24 h. Data are expressed as mean + SEM, n=6.

C: Combined effects of zinc and TPEN. TPEN (1 uM)
were preadministered prior to the exposure of zinc.
Data are expressed as mean = SEM, n=6. ** signifi-
cance at p < 0.001 vs. cells exposed to TPEN without
zinc.
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Fig. 2 Effects of various pharamacological agents on zinc-induced neurotoxicity of GT1-7 cells
Pharamacological agents including glutamate (Glu; 500 x M), sodium pyruvate (pyruvate; 2
mM), taurine (2 mM), uridine (100 z M), GABA (100 u M) were preadministered to GT1-7 cells
prior to the exposure of Zn%* (40 uM). After 24 h, the cell viability was analyzed using WST -
1 method. Data are expressed as mean = SEM, n=6., **Signiﬁcance at p < 0.001 vs. Zn.
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Fig. 3 Effects of calcium on zinc-induced neuronal death
Solutions of zinc (Zn; 50 xM), calcium (Ca; 5 mM), and the combined solution of calcium and
zinc (Ca+Zn) were added to GT1-7 cells. After 24 h, the cell viability was analyzed using
WST-1 method. Data are expressed as mean + SEM, n=6, **significance at p < 0.001.
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