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Abstract:

Neurosteroids are a group of steroid hormones synthesized by the brain in the presence of steroidogenic enzymes. Specific

neurosteroids modulate function of several receptors, and also regulate growth of neurons, myelinization and synaptogenesis in the

central nervous system. Some neurosteroids have been shown to display neuroprotective properties, which may have important

implications for their potential use in the treatment of various neuropathologies such as: age-dependent dementia, stroke, epilepsy,

spinal cord injury, Alzheimer’s disease (AD), Parkinson’s disease (PD) and Niemann-Pick type C disease (NP-C). This paper

focuses on neuroprotection afforded by neurosteroids.
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Abbreviations: 3�-HSOR – 3�-hydroxysteroid oxidoreduc-

tase, 3�-HSD – 3�-hydroxysteroid dehydrogenase-isomerase,

3�,5�/�-TH PROG – 3�,5�/�-tetrahydroprogesterone, 5�/�-DH

PROG – 5�/�-dihydroprogesterone, 17�-HSD – 17�-hydroxy-

steroid dehydrogenase, AD – Alzheimer’s disease, CHAT –

choline acetyltransferase, DA – dopaminergic, DHEA – dehy-

droepiandrosterone, DHEAS – dehydroepiandrosterone sul-

fate, EPIA – epiandrosterone, GABA – �-amino-butyric acid,

MCAO – middle cerebral artery occlusion, MPA – medroxy-

progesterone acetate, MPTP – 1-methyl-4-phenyl-1,2,3,6-tetra-

hydropyridine, mRNA – messenger ribonucleic acid, Na�-K�-

ATP-ase – sodium-potassium adenosine triphosphatase,

NMDA – N-methyl-D-aspartate, NP-C – Niemann-Pick type C

disease, P450SCC – cytochrome P450 cholesterol side-chain

cleavage, PD – Parkinson’s disease, PREG – pregnenolone,

PREGS – pregnenolone sulfate, PROG – progesterone

Introduction

Neurodegenerative diseases are characterized by pro-

gressive dysfunction and death of neurons. Neurode-

generation may occur by apoptosis, necrosis or both.

It is believed that there are many different mecha-

nisms and neurochemical modulators responsible for

the central nervous system damage, which may over-

lap temporarily. Among the most important factors

contributing to neuronal cell death are: genetic fac-

tors, glutamate-mediated excitotoxicity leading to dis-

turbances in intracellular calcium and sodium me-

tabolism, mitochondrial dysfuncion, oxidative stress,

growth factor withdrawal, cytokines and toxins [29,

30]. Intensive research carried out in recent years has

shown that some steroids synthesized in the nervous

system, called ‘neurosteroids’, display beneficial neu-

roprotective properties, which may be of particular

importance in the treatment of diseases where neuro-

degeneration is predominant including age-dependent

dementia, stroke, epilepsy, spinal cord injury, Alz-

heimer’s disease (AD), Parkinson’s disease (PD) and

Niemann-Pick type C disease (NP-C).

Neurosteroids, according to the denomination pro-

posed by Baulieu, are steroid hormones that are syn-
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