Dobdbooogbdgbdbobobobgboboboobgobdgbd

OO0 oooooo oogf

goboobooboboobooboooobooboon

Improvement of Stress Resilience via Promotion of Oligodendrogenesis by
Genistein in Aged Mice
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Department of Anatomy and Neuroscience, Graduate School of Medical Sciences,
Kyushu University, Fukuoka 812-8582

ABSTRACT

Depressive disorders are more frequent in older people than in young people and
resilience to psychological stress may play a critical role in the pathophysiology of
depression. In this study, we examined the potential elects of the soy isoflavone
genistein on the aging-related changes in stress resilience. First, in the elevated
plus maze test, we found that exposure to restraint stress (6 h/day, 3 times/
week) for 21 days increased the time spent in the closed arms in middle-aged mice
but not in young adult mice. We next tested the alterations in depression-related
behaviors and oligodendrogenesis by genistein treatment (30 mg/kg) for 16 days
in middle-aged mice. The time spent in the closed arms in the elevated plus maze
test was shorter in genistein-treated stressed mice than in vehicle-treated stressed
mice. We then examined the spatial densities of oligodendrocyte precursor cells and
oligodendrocytes in the hippocampus of middle-aged mice. The densities of these
cells were decreased by exposure to restraint stress, whereas they were increased
by genistein treatment. In addition, the voxel densities of synaptic boutons on
oligodendrocyte precursor cells were decreased by exposure to restraint stress,
whereas they were increased by genistein treatment. These findings indicate that
genistein may improve the stress resilience of middle-aged mice, which may be
associated with the promotion of oligodendrogenesis in the hippocampus. Soy Protein
Research, Japan 24, 38-48, 2021.
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Fig. 1. Anxiety- and depression-related behaviors in young adult mice and middle-aged mice exposed to chronic
restraint stress. (A) The time schedule of exposure to restraint stress and behavioral testing: elevated
plus maze (EPM) test on day 22, open field test (OFT) on day 23, and forced swim test (FST) on day 24.
All mice were perfusion fixed on day 25 (Fix). (B, C) The percentage of time spent in the closed arm (B)
and open arm (C) in the EPM test. Mice were divided into four groups: young adult controls (Cont Y),
young adult stressed (SRE Y), middle-aged controls (Cont A), and middle-aged stressed (SRE A). (D, E)
The percentage of time spent in the outer zone (D) and center zone (E) in the OFT. (F) The distance
traveled in the OFT. (G) The immobility time in the FST. Data, represented as mean + standard
deviation, were analyzed by one-way ANOVA with post hoc Tukey's honestly significant diJerence test (7
= 3 mice per group). Statistical significance: “P < 0.05, "”P < 0.01.
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Fig. 2. Anxiety- and depression-related behaviors in middle-aged mice. (A) The time schedule of exposure to
restraint stress, behavioral testing and treatment with genistein (GEN) or vehicle (VEH): elevated plus
maze (EPM) test on day 22, open field test (OFT) on day 23, and forced swim test (FST) on day 24. All
mice were perfusion fixed on day 25 (Fix). (B, C) The percentage of time spent in the closed arm (B) and
open arm (C) in the EPM test. Mice were divided into three groups: middle-aged controls treated with
vehicle (Cont V), middle-aged stressed mice treated with vehicle (SRE V), and middle-aged stressed mice
treated with genistein (SRE G). (D, E) The percentage of time spent in the outer zone (D) and center
zone (E) in the OFT. (F) The distance traveled in the OFT. (G) The percentage of immobility time in the
FST. Data, represented as mean + standard deviation, were analyzed by one-way ANOVA with post
hoc Tukey's honestly significant diderence test (7 = 5 mice per group). Statistical significance: "~ < 0.05,

9P < 001.
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Fig. 3. Spatial distributions of oligodendrocyte precursor cells and mature oligodendrocytes in the CAl
region of the hippocampus in middle-aged mice. (A-C) Immunofluorescence for platelet-derived growth
factor receptor A (PDGFRa, A,-C,), oligodendrocyte transcription factor (Olig2, A,-C,), intercalating
fluorescence dye (YOYO-1, A;-C,;), and merged (A,-C,). Mice were divided into three groups: middle-
aged controls treated with vehicle (Cont V), middle-aged stressed mice treated with vehicle (SRE V), and
middle-aged stressed mice treated with genistein (SRE G). (D-F) The numerical densities (NDs, x 1,000/
mm®) of PDGFRa */0lig2" oligodendrocyte precursor cells (OPCs) in the stratum oriens (so, D), stratum
pyramidale (sp, E), and stratum radiatum and lacunosum-moleculare (sr/slm, F) in the CA1 region. (G-
1) The NDs of PDGFRa " /0lig2* oligodendrocytes (OLs) in the so (G), sp (H), and sr/sIm (1) in the CAl
region. Data, represented as mean = standard deviation, were analyzed by one-way ANOVA with post
hoc Tukey's honestly significant dillerence test (7 = 5 mice per group). Statistical significance: “P < 0.05,
“Pp < 0.01. Scale bar in C, = 50y m (applies for A;-C,).
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Fig. 4. Contacts between synaptic boutons and oligodendrocyte precursor cells in the CAl region of the
hippocampus in middle-aged mice. (A-C) Immunofluorescence for bassoon (BSN, A,-C,) and platelet-
derived growth factor receptor A (PDGFRa, A,-C,), and volume-rendering of BSN™ synaptic boutons
on PDGFRa * oligodendrocyte precursor cells (OPCs, A,-C;) and PDGFRa * OPCs contacted with BSN*
synaptic boutons (A,-C,). Mice were divided into three groups: middle-aged controls treated with vehicle
(Cont V), middle-aged stressed mice treated with vehicle (SRE V), and middle-aged stressed mice treated
with genistein (SRE G). (D-F) The voxel densities (VDs, /u m®) of total BSN* synaptic boutons (D), PDGFR
a * OPCs (E), and BSN" synaptic boutons on PDGFRa ™ OPCs (F) in the stratum oriens (so) in the
CAL1 region. (G-1) The VDs of total BSN™ synaptic boutons (G), PDGFRa ™ OPCs (H), and BSN" synaptic
boutons on PDGFRa ™ OPCs (1) in the stratum radiatum (sr) in the CA1l region. Data, represented
as mean + standard deviation, were analyzed by one-way ANOVA with post hoc Tukey's honestly
significant diJerence test (7 = 5 mice per group). Statistical significance: °P < 0.05. Scale bars in C, = 50
p m (applies to A;-C,), in C, = 20p m (applies to A;-C,).
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