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Neuroglial Cells and Schizophrenia
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In the past decade, structural, molecular, and functional changes in glial cells have become a major focus in the search for the neuro-
biological foundations of schizophrenia. Glial cells, consisting of oligodendrocytes, astrocytes, microglia, and nerve/glial antigen 2-pos-
itive cells, constitute a major cell population in the central nervous system. There is accumulating evidence of reduced numbers of oli-
godendrocytes and altered expression of myelin/oligodendrocyte-related genes that might explain the white matter abnormalities and
altered inter- and intra-hemispheric connectivities that are characteristic signs of schizophrenia. Astrocytes play a key role in the syn-
aptic metabolism of neurotransmitters ; thus, astrocyte dysfunction may contribute to certain aspects of altered neurotransmission in
schizophrenia. Increased densities of microglial cells and aberrant expression of microglia-related surface markers in schizophrenia sug-
gest that immunological/inflammatory factors are of considerable relevance to the pathophysiology of psychosis. This review describes
current evidence for the multifaceted role of glial cells in schizophrenia and discusses efforts to develop glia-directed therapies for the

treatment of the disease.
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Table 1. Oligodendrocyte/myelin related genes implicated in schizophrenia

Genetic Altered gene Altrerd
evidence expression proteome

DISC1 + - -
ErbB 3 + + -
ErbB 4 ++ + -
Neuregulin 1 + + -
Protein tyrosine phosphatase, receptor-type, Z polypeptide 1 + - -
Oligodendrocyte lineage transcription factor 2 + + -
SOX10 + +

Quaking homolog, KH domain RNA binding ++ + -
CNP + +
Transferrin + + +
Myelin associated glycoprotein ++ + -
Myelin associated lipoprotein +

Myelin basic protein - + +
Myelin associated oligodendrocyte basic protein + -
Myelin oligodendrocyte glycoprotein + + +
Proteolipid protein 1 + + -
Peripheral myelin protein 22 + + -
Claudin 11 - ++ -
Reticulon 4 receptor -
Contactin associated protein like 2* + +* -
Ankyrin 3 - + -
Neurofascin - + -

Major study or first study is listed for each molecule.
DISC1 : disrupted in schizophrenia 1, SOX10 :
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Table 2. Astrocytes and microglial molecules involved in schizo-
phrenia

Astrocyte - GFAP (++) GFAP (++)
- S1008B (+) S100B (+)
- Aquaporin-4 (+) -
- Glutaminase (+) -
- EAAT2 (+) -
Fabp7 (+) Fabp7 (+) -
GCIM (+) - -
DAO (+) - DAO (+)
SRR (++) - -
PICK1 (+) - -
KYNA KYNA related -
related genes  genes (+)
(++)
Microglia - TREM-1 (+) -
MHC (++) - -
- KMO (+) -
- - Calprotectin (+)
- - CD40 (+)
IFN-y (+) IL-6, IL-8, ILTR (+) IL-12, IFN-y, TNF-a,
SIL-2R (+)

++ > + : more published papers. GFAP : glial fibrillary acidic
protein, ST00B : calcium-binding protein B, EAAT2 . excitatory
amino acid fransporter 2, Fabp7 : fatty acid binding protein 7,
GCLM : glutamate-cysteine ligase, DAO @ D-amino acid oxi-
dase, SPR : serine racemase, PICK1 : protein interacting with C-
kinase 1, KYNA : kynurenic acid, TREM-1 : triggering receptor
expressed on myeloid cells 1, MHC : major histocompatibility
complex, KMO : kynurenine 3-monooxygenase, CD40 : cluster
of differentiation 40, IFN : interferon, IL : interleukin, TNF : tumor
necrosis factor
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