CHAPTER 1

THE INVOLVEMENT OF XANTHINE OXIDASE AND
URIC ACID IN NEUROLOGICAL DISORDERS
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Oxidative stress has a critical role in the pathophysiology of neurological disor-
ders. The excessive generation of reactive oxygen species (ROS) and free radicals
harms neuronal cells, inducing lipid, protein, and DNA damage that subsequent-
ly leads to cell death. Xanthine oxidoreductase (XOR), commonly recognased as
Xanthine oxidase (XO, EC 1.17.3.2), the terminal enzyme in purine catabolism,
has a critical role in this process. XO facilitates the transformation of hypoxan-
thine into xanthine and xanthine into uric acid through the transfer of electrons
to oxygen. ROS species, superoxide anion (O,") and hydrogen peroxide (H,O,),
were generated by this process[1].

XO-induced oxidative stress in high oxygen-consuming tissues, such as the
brain, significantly contributes to the onset of several neurological disorders,
including Parkinson’s, Alzheimer’s, Multiple Sclerosis, and ischemic stroke [2].
Consequently, XO has attracted considerable interest for its potential as a thera-
peutic target and biomarker.

This chapter discusses the relationship between xanthine oxidoreductase
(XOR), commonly known as xanthine oxidase (XO), a crucial enzyme of purine
catabolism and also a significant producer of reactive oxygen species (ROS), and
its connection to neurological disorders.

OXIDATIVE STRESS AND XANTHINE OXIDASE

Numerous neurological disorders, notably Parkinson’s disease, Alzheimer’s de-
mentia, schizophrenia, amyotrophic lateral sclerosis, and, more recently, depres-
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diseases. The clinical implementation of XOR inhibitors and the integration of

antioxidant-based therapeutic strategies further emphasize the translational sig-

nificance of the enzyme. However, given the divergence of current findings and

the multifactorial nature of neurodegenerative disorders, large-scale, prospective,

and randomized clinical trials are warranted to establish the long-term safety and

therapeutic efficacy of XOR-targeted therapies.
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