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Brain pH in animal models of neuropsychiatric disorders
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The International Brain pH Project Consortium, led by the principal
researchers, conducted comprehensive analysis of the pH of the brain and lactate concentration,
which is assumed to be involved in the pH changes, in various strains/types of mice and rats,
including neuro-psychiatric disorders such as schizophrenia, bipolar disorder, depression, autism
spectrum disorder, epilepsy, and Alzheimer®s disease. From this large-scale analysis, it became
clear that the pH of the brain shows a very high negative correlation with lactate concentration,
supporting the idea that an increase in lactate concentration contributes to a decrease in pH
(Hagihara H. et al., bioRxiv 2021; https://www_biorxiv.org/content/10.1101/2021.02.02.428362v2).
Furthermore, by inte%rating and analyzing the data from comprehensive behavioral analysis of mice,
the functional significance of changes in brain pH and lactate concentration was estimated.
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Table 1; Hagihara H. et al. The gene expression
patterns as surrogate indices of pH in the brain. Frontiers in Psychiatry 2023; doi:
10.3389/fpsyt.2023.1151480 pH
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Table 1. Pathway enrichment analysis of pH-up/downregulated genes. The top 10 terms are

shown.
Biogroup name Source Common P-value
genes

pH-upregulated genes

chemical synaptic transmission GO 10 9.90E-14

synaptic signaing GO 10 1.20E-13

REACTOME_NEURONAL_SYSTEM Broad ,MSigDB ) 9.30E-12
Canonical Pathways

REACTOME_TRANSMISSION_ACROSS_ Broad MSigDB - - 310511

CHEMICAL_SYNAPSES Canonica Pathways

neuronal cell body GO 7 2.10E-08

REACTOME_G_ALPHA_I_SIGNALLING_ Broad MSigDB -

EVENTS Canonical Pathways ° 130807

regulation of heart contraction GO 5 1.80E-07

regulation of cation channel activity GO 4 2.40E-07

REACTOME_TRANSMEMBRANE_TRANSPORT  Broad MSigDB - 6 250E-07

_OF SMALL_MOLECULES Canonical Pathways

negative regulation of cation channel activity GO 3 3.20E-07

pH-downregul ated genes

forebrain development GO 16 1.10E-12

positive regulation of cellular component movement GO 17 5.00E-12

extracellular matrix GO 17 8.90E-12

gliogenesis GO 12 1.60E-11

transcriptional repressor activity, RNA polymerase |l

transcription regulatory region sequence-specific GO 13 1.80E-11

DNA binding

negative regulation of neurogenesis GO 13 2.00E-11

positive regulation of cell motility GO 16 3.50E-11

collagen-containing extracel lular matrix GO 13 4.80E-11

regulation of cell morphogenesis GO 16 6.40E-11

heart devel opment GO 16 7.60E-11
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