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ABSTRACT

@The 1st chapter: Background and purpose Pearls have been traditionally used as
medicine for conditions such as myopia, epilepsy, and convulsions. They have
been reported to exhibit biological activities, including bone formation and
skin regeneration. However, the detailed mechanisms of action and the specific
bioactive components remain largely unknown. Pearl oyster shells contain a
nacreous layer with a composition similar to that of pearls, yet most of these
shells are discarded as fishery waste. Our laboratory previously demonstrated
that nacre extract prepared from pearl oyster shells suppresses scopolamine— and
amyloid- 8 —induced memory impairment. To further explore the functionals of
nacre extract, I investigated its effects using mouse models of anxiety and
depression.

@The 2nd chapter

In this chapter, I examined the effects of nacre extract using a mouse model of
LPS—induced anxiety and depression. LPS—treated mice exhibited more anxious and
depressive behaviors than control mice, but intraperitoneal administration of
the nacre extract suppressed the anxious and depressive behaviors of the mice
The results suggest that multiple mechanisms—including antioxidant and anti-
inflammatory effects, regulation of serotonin receptor expression, and increased
brain-derived neurotrophic factor (BDNF) levels—contribute to the anti—anxiety
and antidepressant effects of nacre extract components

@The 3ed chapter

In this chapter, I investigated whether nacre extract could alleviate age-—
related anxiety and depression using senescence—accelerated mouse P8 (SAMPS)
models. Oral administration of nacre extract suppressed anxious and depressive
behaviors as well as aggressive behavior and circadian rhythm disturbances in
SAMP8 mice. These findings suggest that nacre extract may also be effective

against behavioral and psychological symptoms of dementia (BPSD) associated with



aging. RNA sequencing analysis and western blotting results indicated that the
effects of nacre extract are mediated by the suppression of endoplasmic
reticulum (ER) stress and neuroinflammation.

@ The 4th chapter

The isolation and identification of anti—anxiety and antidepressant substances
in the nacre extract revealed that a sulfated polysaccharide of approximately
750 kDa contributed to these effects. This component had previously been
identified as a substance that ameliorates scopolamine—induced memory
impairment. Further investigation suggested that this sulfated polysaccharide
may act on the brain via exosomal pathways

@® Conclusion.

Nacre extract may serve as a functional food or drug candidate for suppressing

BPSD as well as depression and anxiety.

MXBEERROEE

AL, EFRELTHHEREINDI T 2 v U A sk E 2 O it U7 Ak
SN H OAEFIEHEERICOVWTHLN I LE#LTH D, mliT4F|LD R 5
1+ 28T, sEERBHMEEK DS L OF -, Lo >R, MIARIER., £ L
THRAVE B TAH LI D PR 72 & o JE I JE R AT %3 2 #ifil 2h 5 %2 LPS§E5 %6 £
F=w b FALREE~ 7 2 (SAMPS) D 2 SDEF AL~ T ZAE AW LML TWNAS,
S HIZ, ZOMEHEMEIC OV T RNAseq fEHT 2 E 2 6 B W TEEMARBET 24TV, B
BRPORyE#EG Lie~ T A TIXER A b L 2086l Pk, #%WW%%ﬁL
TERZRTZLEZH LML TS, B3I ETIH, HERICEEN D H Y
Bt - BRI L, EOEH AT =X 5 - fERREK KO%T&ﬁ%ﬁOTWéOC
NHORRIT, BEETADCFHAS L W ARAWT avY A4 Hko#- 2 f k%
RTDHIETTEHARLS, A - AEROF - REEsRETL2HFHcmLTchy | H
TOENERGTHICMHETHEBE XD,



