
PONSODA X.1, BALLESTIN R.2, MOLOWNY A. 1, MARíN M.P. 2, ESTEBAN-PRETEL G. 2, ROMERO A.M. 2, RENAU-PIQUERAS J. 2, LOPEZ-GARCIA C. 1

1 Biología Celular, Fac. Biol., University of Valencia, BURJASSOT, SPAIN ; 2 Sec. Cell Biol.& Pathol., Hosp La Fe,, VALENCIA, SPAIN

A B

C D

3. Effect of ethanol on TSQ fluorescence of cultured

astrocytes after 15 min incubation with 50 µM ZnSO4. At low

magnification (A-B), control cultures (A) showed higher

fluorescence than ethanol treated cells (B). At high

magnification (C-D), control cultures (C) showed higher

brilliant zincosomes density than ethanol treated cells (D).
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4. Colocalization TSQ zinc fluorescence and FM 1-43

marked early endosomes. Zincosomes (A) appear as brilliant

structures (green) randomly distributed within cells. Early

endosomes (B) have also an irregular distribution within

cells (red). The resulting merged image (C) shows the

presence of some coincident structures coexisting (yellow)

with single marked ones.

A B

C D

5. Zinc uptake in cultured astrocytes and neurones

visualized with Fluozin. Cultured astrocytes, both control (A)

and ethanol treated (B), did not show any increase of

fluorescence after 50 µM ZnSO4 incubation. On the other

hand neurones, both control (C) and ethanol treated (D),

increased their florescence near homogeneously in their

cytoplasma after zinc incubation.

Zinc (Zn) deficiency is present in many

physiological and health problems. Among

circumstances involved in Zn deficiency, ethanol

consumption appears as a prominent cause. In

the CNS substantial amounts of Zn appear

accumulated in synaptic vesicles of a particular

class of neurons: the Zn enriched neurons very

abundant in the telencephalon and cerebral

cortex. This is the so called synaptic Zn which is

simultaneously released with the

neurotransmitter thus exerting a neuromodulator

role during synaptic transmission.

Neighbour astrocytic processes have to capture

the excess of both of them, extracellular Zn and

neurotransmitter, in order to maintain efficient

synaptic transmission between neurons.
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1. Basal levels of zinc in cultured astrocytes visualized

with TSQ. Cells were maintained for 14 days in control

conditions (A-B) or with 30 mM Ethanol (C-D). Fluorescence

of cells were higher in controls (A) compared to ethanol

treated (C). Cells monolayers did not present any noticeable

morphology alterations between controls (B) and treated (D).

2. TSQ fluorescence of cultured rat astrocytes after 15 min

incubation with 50 µM ZnSO4. Cells show diffuse

cytoplasmic fluorescence, with a greater intensity close to

the nucleus. Brilliant zincosomes are present all around the

cell either the soma and the cellular expansions.

Ethanol impairs astrocyte Zn management

resulting in a lower capacity for extracellular Zn

intake in resting conditions and after

extracellular addition. Zinc is endocytosed and

delivered to zincosomes.

It has been proposed that an efficient method to

palliate Zn deficiency it could be a dietary

supplement. Nevertheless, this study suggests

that a dietary Zn supplementation may not be

enough for recovery of cellular normal function in

alcoholic cultured astrocytes
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7. Subcellular identification of zincosomes.

A) Fluorescence demonstration with TSQ of zincosomes in

cultured astrocytes incubated with 50 µM ZnSO4.

B) Bright field of the same area than A); observe than some

bright spots (zincosomes) in A are dark spots in B. Squared

area corresponds to C).

C) Ultrathin section including the cell with the four selected

zincosomes to study. Squared area correspond to D), E) and

F).

D) Magnification of A) and B) including four zincosomes

analyzed here.

E) Magnification of C corresponding to the squared area.

Arrows point to two of the four vesicular structures, i.e.

zincosomes of D) present in the ultrathin section.

F) Magnification of area corresponding to E) observed in an

later ultrathin section. Here, three of the four are present.

Observe that the left one is double, which can be seen in D).

Scale bars: C) = 20 µm; E) and F) = 2 µm.
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