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Abstract

In recent years, various marine derived products have been becoming prevalent and popular in the beauty from within market
due to solid scientific research that proved their potential to improve the skin conditions and reverse facial aging. In our study, a
proprietary and patented combination consisting of 5 marine peptides was investigated regarding its benefits against facial anti-
aging. The human dermal fibroblast tests indicated mRNA expressions of AQP3, and type III collagen were significantly enhanced
by the composition compared to each individual ingredient. The pilot-scale study in which 10 individuals orally supplemented with
the composition for 28 days had increased contents of both type I and type III collagens while the ratio of type I to type IlI collagens
decreased to a level comparable to that of young adolescents. This should be the first research demonstrating the efficacies of
marine peptides combination on facial skin improvement from the perspective of its ability to reverse the ratio of type I to type III

collagen, which definitely provided a valuable target for the futuristic intervention.

Introduction

The fragmentation of the dermal collagen matrix occurs in
aged skins due to internal and external factors [1]. The fragmented
collagen originally produced and organized in fibroblasts cannot be
reconnected because of the lost mechanical tension for fragmented
fibroblasts [2]. Without the stretch of the collagen fibers, the
fibroblasts cannot only produce sufficient amounts of collagen
but also meanwhile generate a lot of collagen-degrading enzymes
[3]. Therefore, it is essential to stimulate the damaged fibroblasts
and their proliferation as an effective strategy to prevent further
skin deterioration. Various clinical trials have shown that orally
administered marine peptides can be easily absorbed to stimulate
the fibroblasts for synthesizing collagen [4-5]. The structure
of prolyl-hydroxyproline functioned as chemotactic stimuli for
fibroblasts in vivo and attracted these cells to the damaged sites
and tissues for restoration [6]. Moreover, prolyl-hydroxyproline
could also enhance proliferation human dermal fibroblasts as well
as hyaluronic acid synthesis in a vitro study [7].

Ontheotherhand,itshouldnotbeignoredthatthetransportation
of water and glycerol in the basal layer keratinocytes of epidermis

in normal skin cannot be finished without a membrane transporter
called Aquaporin-3 (AQP3). It was found AQP3-knockout mice
have reduced stratum corneum water content [8,9]. Here we
also hypothesize the supplementation of marine peptides could
activate the expression of AQP3 and thus facilitate the hydration
of epidermis. Type III collagen is a rare and precious collagen on
the market at present. It exists in the superficial dermis as small
fibers. The type III collagen content is at its peak for fetus, so the
softness, elasticity and moisture of the baby’s skin are unmatched
compared to those of the adults. The baby’s skin can also renew
quickly without leaving scars after injury due to high amount of
type III collagen, making it known as “baby collagen” [10].

Unfortunately, it dwindles continuously from adults to senile
individuals, resulting in the inability of the skin to repair scars,
sharply deteriorated elasticity and collapsed skin [11]. In our study,
we investigated the effects of the combination of 5 marine peptides
on ameliorating and reversing skin aging. The mechanisms of
relative gene expressions in human dermal fibroblasts were also
investigated. Unprecedentedly, a pilot scale study involving 10
healthy subjects was conducted for the observation of collagen I /111
change after its oral administration for 28 days.

@ @ This work is licensed under Creative Commons Attribution 4.0 License|A]BSR.MS.ID.002430.


WWW.biomedgrid.com
WWW.biomedgrid.com
http://dx.doi.org/10.34297/AJBSR.2023.18.002430

Am ] Biomed Sci & Res

Materials and Methods
Testing Product

The composition was a proprietary and patented peptide matrix
consisting of collagen peptide, elastin peptide, salmon hydrolyzed
peptide, proteoglycan and salmon seed peptide. The patented
composition was owned by provided by ActiveGene Institute of Life
Sciences Co., Ltd. The testing products consisted of composition
and the fillers.

Effect on Human Dermal Fibroblasts on Vitro Test

The solution of the composition was prepared at 10%, 5%,
0.5%, 0.1% solution with sterile PBS. The Human dermal fibroblast
cells were inoculated (0.4~1.6 x 105 cells/well) into the 6-well
cell culture plate with collagen peptides. The RNA extraction and
reverse transcription cDNA were operated by the RNA extraction
kit and PrimeScript™ RT Master Mix. The primer verification of
RT-PCR and RT-PCR tests were conducted by TB green ®Premix
ExTaq™ II (Takara). Primer sequence AQP3-3F and AQP3-3R
are GCAGCCTGTCCATCTGTG and ACCCTACTTCCCAAAAGCC
respectively. The effects were calculated as an increasing percentage
based on blanks.

Effects on The Expression of Type III Collagen on Vitro
Test

When the fibroblast planking rate reached 75%~85%, the
culture solution in the culture bottle was discarded, 1ml of 0.25%
trypsin was added for digestion at 370C for 3-5 minutes. 5mL of
DMEM culture solution containing serum was then added to stop
digestion until 80% of the cells were in suspension observed under
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inverted microscope. Then the cells in the culture bottle were
collected and centrifuged for 1 minute at 1000 rpm/min. The cell
suspension was inoculated into a 6-well plate with 2mL of liquid
per well. Then it was put in the incubator (370C, 5% C02, 95%
RH) for 24h+2h. After incubation and culture, the cell supernatant
was collected, and ELISA kit was used to detect the content of type
III collagen in the supernatant. The effects were calculated as an
increasing percentage based on blanks.

Effects on the expression of type I and type III collagen before
and after the oral administration for 28 days. Normal skin samples
were provided by volunteers (n=30; of which male =16 and female
=14) who signed the agreement that clearly states the benefits
and risks by participating such a study. The product was orally
supplemented to those individuals for 28 days. Before and after the
trial, the tissue samples were fixed in 4% formaldehyde for 12h,
dehydrated, and olefin-embedded prior to sectioning at 3pm. Type
I and III collagen were assessed in fixed sections using polyclonal
antibodies and the streptavidin-biotin-peroxidase complex (SABC)
kit.

Results

The gene expressions of AQP3 and type III collagen were
significantly enhanced when the composition was co-cultured with
human dermal fibroblasts (Table 1&2). The huge improvement
was not observed when they were co-cultured with each individual
ingredient. Before and after the test, both the content of type I and
type III collagen were improved from 243.68ug/g and 99.34ug/g to
256.23pg/gand 111.45 pg/g respectively. The ratio of type I to type
I1I collagen decreased from 2.45 to 2.30 (Figure 1).
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Figure 1: The change of type | and type Il collagen before and after the oral administration for 28 days.
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Table 1: Effects on AQP3 gene expressions of fibroblast cells in vitro.

Low Dosage Mid Dosage High Dosage

Collagen 64% 97% 135%

Elastin 78% 112% 144%

Proteoglycan 79% 108% 138%
Salmon

hydrolyzed 99% 132% 188%
peptide

Salmon seed 72% 102% 133%

protein peptide
ProMatrix® 118% 198% 286%

Table 2: Effects on the mRNA expressions of the fibroblast.

Low dosage Mid dosage High dosage
Collagen 4.59% 18.98% 28.94%
Elastin 4.90% 19.90% 29.40%
Proteoglycan 3.98% 15.62% 26.03%
Salmon
hydrolyzed 5.51% 22.05% 34.60%
peptide
Salmon seed 3.67% 14.08% 26.03%
protein peptide
ProMatrix® 6.12% 25.11% 39.81%
Discussion

There have been many animal and clinical research advances
in the protection and improvement of skin by marine derived
peptides regarding skin elasticity, hydration, trans-epidermal
water loss, photo aging, atopic skin and so on [12-13]. In our study,
we observed the efficacies of a proprietary combination consisting
of 5 marine peptide ingredients in facial anti-aging. Our vitro
tests of human dermal fibroblast indicated mRNA expressions of
AQP3 and type III collagen were significantly stimulated by the
composition while individual ingredients did not generate such
strong benefits. Marine peptides can repair and increase the activity
of fibroblasts and thus increase the production of hyaluronic acid
and collagen fibrils [14]. In particular small molecular tripeptides
and di-peptides could stimulate the activity of fibroblasts with lost
mechanical strength [15-16].

Accumulating evidence indicates that the water-, glycerol- and
hydrogen peroxide-transporting channel aquaporin-3 (AQP3)
expressed in plasm membranes is crucial in keratinocyte function
while its abnormalities caused several human skin diseases [17].
Hydration of the stratum corneum is an important determinant of
skin appearance and highly depends on AQP3. Exposure of mice
to high humidity or skin occlusion increased stratum corneum
hydration in the wild type, but not in AQP3-null mice [18]. It was
also found the magnitude of water moving into stratum corneum to
off-set evaporative water was much lower than that with AQP3 [19].
In our research, the increased mRNA expression of AQP3 probably
indicates the improvement in the stratum corneum hydration and
trans-epidermal water loss. Both our vitro study and literature
show certain structures in the composition should be similar to
epidermal growth factor; however, this remains to be investigated
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in the futuristic studies [20].

The proportion of type I collagen to type III collagen in
adolescent skin is about 2.27 [21]. With the growth of age, this
proportion gradually increases, resulting from the fact that type [
collagen and type III collagen decrease at the same time while type
I1I collagen decreases faster. The technology of the invention cannot
only slow down the decline rate of type I collagen and type III
collagen but also reverse the proportion of type I collagen and type
III collagen to the level for teenagers (less than 19 years old). Our
research should be the first research demonstrating the efficacies
of marine peptides combination on facial skin improvement given
it reverses the ratio of type I to type III collagen and provides a

valuable target for the futuristic intervention.
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