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Effects of excessive intake of trace elements and westernized high-fat diet on
senile dementia

YOSHIDA, KAORU
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Zinc (Zn) is an essential element but excess amount of Zn is known to cause
neurotoxic effects. The risk of excessive intake of Zn is increased by intake from foods plus
dietary supplements. We investigated the effects of chronic exposure to Zn on a step-through passive
avoidance test (PA), a Y-maze test and a novel object recognition test (NOR) in aged mice. The
behavioral tests indicated the possibilities that chronic exposure to Zn dose-dependently inhibited
long-term memory and object recognition memory. The increased consumption of saturated fats in a
westernized high-fat diet (HFD) contributes to neurodegenerative disease and senile dementia. We
investigated whether HFD influences learning and memory deficits caused by chronic exposure to Zn in
aged mice. The results of PA, NOR and a fear conditioning test showed that HFD feeding might result
in an increase of object recognltlon memory and a decrease of long-term memory or context memory.
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Fig.l Effects of 31 week-administration of 0,
200 and 500 ppm Zn to aged female mice on
exploratory preference during training phase
(a) and during test phase (b) in a novel
recognition test.
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Fig.2 Effects of 31 week-administration of 0,
200 and 500ppm Zn to aged female mice on
exploration time (%) to novel object position
(a) and on DI (b) in an object recognition test

Discrimination index (DI) = (novel object
position exploration time after 3h/total
exploration time)-(novel object position
exploration time after Oh/total exploration
time) x 100
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Fig.3 Effects of 3lweek-administration of 0,
200 and 500ppm Zn to aged female mice on step
through latency (a) and on the impaired
acquisition response (% of the over 300 sec) (b)
1 day later in a passive avoidance test.
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Fig.4 Effect of a high-fat diet on DI of an
object recognition test in aged female mice
after 30 week-administration of 200ppm Zn
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Fig.5 Effect of a high-fat diet on DI of an
object recognition test in aged female mice
after 29 week-administration of 500ppm Zn
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Fig.6 Effect of a high-fat diet on a freezing

time of a fear conditioning test in aged female
mice after 29 week-administration of 500ppm Zn
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