[ Downloaded from gku.muk.ac.ir on 2025-10-28 ]

[ DOI: 10.52547/5ku.26.3.129 ]

Scientific Journal of Kurdistan University of Medical Sciences No0.113/ Jul-Aug 2021/129-150

Pathology of different tau protein species in neurodegenerative diseases:
Alzheimer’s disease, corticobasal degeneration, and progressive

supranuclear palsy

Mohammad Majidi', Aref Rajabi?, Shamseddin Ahmadi®

1.M.Sc. Student, Department of Biological Science, Faculty of Science, University of Kurdistan, Sanandaj, Iran. ORCID ID:
0000-0002-0849-3319

2.M.D. & Ph.D. in Neurology, Department of Neurology, Kurdistan University of Medical Sciences, Sanandaj, Iran. ORCID
ID: 0000-0001-6909-1420

3.Associate Professor, Department of Biological Science, Faculty of Science, University of Kurdistan, P.O. Box 416,
Sanandaj, Iran., (Corresponding author), Tel: +98-87-33660075, E-mail: sh.ahmadi@uok.ac.ir. ORCID ID: 0000-0003-
0300-3226

ABSTRACT

Background and Aim: Tau protein is a microtubule-associated protein that plays a critical
role in microtubule dynamics and maintaining the structure of neurons. Tau isoforms with
three or four repeated domains at the c-terminal are known as 3R or 4R isoforms,
respectively. Hyperphosphorylation of tau impairs its original structure and function and
causes accumulation of tau as tangled filaments known as neurofibrillary tangles. The aim of
this study was to review the structure and physiological function of tau and also the role of
accumulation and deposition of tau in induction of neurodegenerative diseases.

Materials and Methods: Relevant reports about the deposition of tau protein in
neurodegenerative diseases were summarized from scientific articles.

Results: Deposition of the filamentous tau in neurons and glial cells causes cell damage and
induces neurodegenerative diseases such as Alzheimer’s disease (AD), cortico-basal
degeneration (CBD), and progressive supranuclear palsy (PSP). The type of tau isoform and
its site of deposition in neurons, astrocytes, and oligodendrocytes are different in these
diseases, which can be a useful clue for precise diagnosis of the above mentioned diseases. In
AD both 3R and 4R isoforms are deposited only in neurons, but in PSP and CBD only 4R
isoform is deposited in neurons and glial cells.

Conclusion: Knowledge of the physiological functions and pathogenesis of tau and
decreasing the hyperphosphorylated form of tau by inhibition of protein kinases, can lead to
development of a diagnostic and therapeutic strategy for neurodegenerative diseases induced
by tau protein.
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