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Preventive effects of dietary marine organism—derived bioactive
i CREH | compounds against skin aging
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Skin aging, which is clinically characterized by wrinkling, roughness, dryness, and
loss of luster, is an unavoidable physiological change introduced by both
endogenous causes including free radical stress (intrinsic skin aging) and chronic
exposure to environmental UV irradiation (photoaging). Due to the unfeasibility to
provide immediate pharmacological intervention on aged skin, supplementation
with dietary components is a reasonable strategy for preventing skin aging in the
long term. In this thesis, several different kinds of marine organism-derived
bioactive compounds were focused on and their preventive effects on skin aging in
vivo were evaluated.

In Chapter 1, the effects of sea cucumber (SC) and its hydrolysate (SCH) on UVA-
induced photoaging were evaluated using hairless mice. As a result, oral
administration of SC and SCH effectively attenuated UVA-induced pathological
changes including the impaired skin barrier function and accelerated wrinkle
formation possibly by modulating filaggrin synthesis and desquamation in the
epidermis and regulating the NF-kB pathway in the skin. Notably, the
hydrolysate of sea cucumber exhibited a higher efficacy than that without
hydrolysis.

In Chapter 2, in vitro study using normal human dermal fibroblasts (NHDFs) was
conducted to elucidate the underlying mechanisms. Glycyl-proline (Gly-Pro), a
major exopeptidase-resistant dipeptide derivative of sea cucumber hydrolysate,
protected NHDFs from UVA-induced photodamage by inhibiting the generation of
cellular reactive oxygen species (ROS) and through the MAPK-NFxB signaling
pathway.

In Chapter 3, oral administration of fucoxanthin at a concentration of 0.001% was
sufficient for its metabolites to enter the circulatory system and accumulate into
the skin, hence inhibited UVA-induced pathological changes via modulating
synthesis of NMFs and epidermal ceramides, desquamation, degradation of
collagen fibers, and inflammation in dermis.

In Chapter 4, senolytic capacity of marine organism-derived bioactive compounds
to selectively eliminate the senescent cells was investigated by using replicatively
developed and doxorubicin-induced senescent dermal fibroblast cell models.
Sphingosine and phytosphingosine were identified as two expectable compounds
possessing senolytic ability.

In Chapter 5, in vivo study using senescence-associated injury mouse model was
furtherly conducted to validate the anti-chronological aging capacity of the
phytosphingosine. Continuous oral administration of phytosphingosine was able to
be absorbed into the circulatory system, modulated the synthesis of epidermal
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phytoceramides, hence mitigated dysfunctional and morphological changes in skin
induced by senescence injury. Besides, dietary phytosphingosine also effectively
promoted the motor ability of doxorubicin-induced aging mice, partly owing to its
capacity to accelerate de novo synthesis of sphingomyelin in the brain tissue.

Taken together, studies in this thesis have determined the anti-skin aging ability
of different kinds of marine bioactive compounds and elucidated the possible
underlying mechanisms. These findings indicate expectable applications of marine
organism-derived bioactive compounds in nutraceuticals for skin care against both
intrinsic and photoaging. Meanwhile, further explorations are required to verify
the effects of marine organism-derived bioactive compounds on preventing aging
in other tissues and organs despite skin. Investigations focusing on the
relationship between cellular senescence and individual aging process also
deserves consideration in the future study.
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