WAL a5 s 0)lonls e o9 REVIEW ARTICLE

[ Downloaded from shefayekhatam.ir on 2025-09-01 ]

[ DOI: 10.29252/shefa.8.3.97 ]

Cellular and Molecular Mechanisms of Vitamin D Deficiency in Aging and Alzheimer’s Disease

Shiler Khaledi, Shamseddin Ahmadi”

Department of Biological Sciences, Faculty of Sciences, University of Kurdistan, Sanandaj, Iran

Article Info:

Received: 27 Dec 2019 Revised: 4 Apr 2020 Accepted:8 Apr 2020

ABSTRACT

Introduction: Vitamin D is implicated in regulation of various biological processes, including
calcium homeostasis, neurogenesis, synaptic plasticity, the immune system, and inflammation.
Nowadays, most part of the population worldwide is affected by vitamin D deficiency. The
decreases in different factors, including the cutaneous thickness, the sun exposure time,
muscle mass, kidney efficiency, and sex steroids in aged people (especially women), as well
as malnutrition cause vitamin D deficiency, which in turn may act as an important risk factor
for Alzheimer’s disease (AD). There is a reciprocal relationship between amyloid  (AB) as a
core factor that initiates the onset and progression of AD and the increases in calcium (Ca*")
levels in neurons. Vitamin D via genomic functions, including either a decreasing expression
of L-type Ca?" channels or increasing expression of Ca?* pumps, Na'/Ca?* exchanger, as well as
Ca* buffers, has the main role in Ca** homeostasis. Therefore, vitamin D through influencing

: Key words:
intracellular Ca*" can prevent AP production and inhibit its subsequent neurotoxic effects. It i
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also indirectly controls neuroinflammation and oxidative stress via influencing intracellular Ca** 2. Amyloid beta-Peptides
levels and thereby postpone either onset or progress of AD. Conclusion: Taken together, ; 3- Calcium Signaling

) ) o ) ) ) i 4. Memory Disorders
this review shows that vitamin D can control the normal process of physiological aging, and :
its deficiency may initiate AD by disrupting different cellular and molecular mechanisms in the
neural system. Therefore, vitamin D as a food and drug supplement along with other effective

drugs may have a preventive role in the induction and progression of AD.
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