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Possibility of regulation for functions of glial cells through
acethylcholine-related enzymes

Sakaue, Motoharu
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This study focused on the expression and regulation function of
acetylcholine (ACh) -related enzymes, especially ACh esterase (AChE), in activation of glial cells.
In the injury area in cerebral cortex of a mouse TBI model, increase of AChE- and choline
acetyltransferase (ChAT)-immunopositive signals was immunohistochemically detected in reactive glial

cells, and ACh amount was also increased. Reactive state of primary cultured astrocytes wasn’ t
affected by treatment with AChE inhibitor. Contrary to our expectation that AChE inhibitor
administration decreases the size of the injured area in the cerebral cortex of the model, the
inhibitor increased the size and the immunopositive signals of reactive-microglial marker in the
injured area, and didn’ t that of astrocytes. Therefore, AChE increased by TBI seems to have
regulatory function on reaction state of microglia.
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Fig. 1. Immunofluorescent staining for acetylcholinesterase (AChE), glial fibrillary acidic protein (GFAP), and CD68 in
the injured areas of the murine traumatic brain injury (TBI) (cryo-injury) model. Fluorescence immunohistochemistry with
anti-NeuN antibody (green; A and B), anti-AChE antibody (green; C and D), anti-GFAP antibody (red; G and H), and
anti-CD68 antibody (red; | and J) in sham operation areas and cryo-injured areas of the brain. E and F: Enzyme activity of
AChE (brown) in the brain areas of the cerebral cortex shown by enzyme histochemistry. K: Western blot analysis for
protein expression levels of GFAP and GAPDH. Protein samples from sham operation area (—) and cryo-injured area (+)
were electrophoresed. Photomicrographs (L) and (M) show the magnified areas of dotted-line squares (L’) and (M”) in
panel D, revealing the intracellular double expression of GFAP/AChE (L) and CD68/AChE (M). Arrowheads: Double-
positive cells. All sections used in the fluorescent immunohistochemistry were counterstained with Hoechst 33258 (blue).
Scale bars: 500 um (A-J) or 10 um (L and M). Reproduced with permission of the Japanese Society of Veterinary Science
from Horio, et a. Immunohistochemical analysis for acetylcholinesterase and choline acetyltransferase in mouse cerebral
cortex after traumatic brain injury. JVet Med Sci, 2020. DOI: 10.1292/jvms.19-0551. In press.
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"Fig. 2. Imaging mass spectrorﬁetry results for acetylcholine (ACh) and choline

in cryo-injured areas. Dotted-line squares: Sham-operated areas. Solid-line
sguares: Cryo-injured areas. A: Image of abrain section stained with
hematoxylin and eosin. Imaging results of derived ions from ACh (B) and
choline (C) show the relative intensity. Reproduced with permission of the
Japanese Society of Veterinary Science from Horio, et al.
Immunohistochemical analysis for acetylcholinesterase and choline
acetyltransferase in mouse cerebral cortex after traumatic brain injury. JVet
Med Sci, 2020. DOI: 10.1292/jvms.19-0551. In press.

Fig. 3. Histological effect of Donepezil on the traumatic injured area of the
cerebral cortex. Fluoroimmunohistochemistry for GFAP (A, C and E) and
CD68 (B, D and F) shows red color as the positive signals. Blue indicates
nucleus stained with Hoechst 33258. Samples were from control (A and B),
Donepezil low-dose (C and D) and high-dose groups (E and F), 7 days after
brain injury. Bar = 500 um
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