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Abstract

Aim: Topical use of Mel has demonstrated beneficial effects in skin aging treatment. So far, no clinical data are available regarding the anti-
skin aging effect of an “In & Out” regimen consisting of a Mel-based cream and a Mel-based (0.5 mg) dietary supplementation containing also
hyaluronic acid and apigenin.

Methods: In a 12-week multicenter, randomized, assessor-blind trial, fifty subjects, with mild to moderate face skin aging were randomized to
cream treatment (Group A; n=25) or to cream treatment plus a Mel-based oral supplementation (Group B; n=25). The main outcome was the
evolution of the Skin Ageing Global Score (SAGS) evaluated at baseline, week 6, and week 12. VISIA analysis was performed in a subgroup of 20
subjects.

Results: At baseline, the SAGS score was 13+3 and 14+4 in Group A and Group B, respectively. In both groups, the SAGS significantly decreased
after 6 (-10%) and 12 weeks (-23% and -27% for Group A and B, respectively), confirming the efficacy of the topical treatment and suggesting
a greater clinical improvement for the combination treatments compared to the topical treatment alone. These results were supported by the
VISIA analysis.

Conclusion: In conclusion, this “In&Out” regimen has demonstrated a greater clinical improvement of skin ageing signs in comparison with the
topical treatment alone.
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Introduction

so called photoaging). Skin is a complete and independent
melatoninergic system and expresses Mel receptors MT1 and MT2
[4]. Mel acts as a relevant antioxidant at the skin level and exerts

Melatonin (Mel) is an endogenous substance, involved
in different physiological functions including skin functions,
inflammatory response, and protection against oxidative stress

] i ) i DNA and mitochondrial protective action and anti-senescence
[1,2]. Mel is considered a multitasking molecule able to retard

) Biological aging i , h activity [5]. The proprieties of Mel are in part related to its
dgeing processes. Blologlcal aging 1s a complex phenomenon receptor-mediated action: Mel exerts many effects on cell growth
regulation and skin tissue homeostasis via Mel receptors MT1 and

MT?2 [6]. Mel exerts antioxidant proprieties directly, through its

characterized by a progressive alteration of physiological cell
integrity [3]. At skin level aging is influenced by internal (chrono
ageing) and external factors (sun exposure, pollution etc.; the
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radical scavenging activity, and indirectly through its antioxidative
enzyme-stimulating actions [2,7] and could also protect DNA from
oxidative damage [8] and mitochondrial membrane potential
[9,10]. Several data support the role of Mel at the skin level
against physicochemical stressors, supporting its possible role
as a cytoprotective and antiaging molecule. Mel synthesis, both
systemically and at the skin level, is reduced over time [11].
Therefore, from a theoretical point of view, supplementation of
exogenous Mel could be considered an interesting and promising
anti-aging strategy. Mel increases the production of a relevant
aging suppressor like Sirtuin 1 [3]. A key factor in the aging
process seems related to cumulative mitochondrial dysfunctions
[12]. Preserving mitochondrial functions is now considered a
relevant aspect to counteract skin changing in both chrono and
photoaging [13]. Is known that intercellular transfer of “activated”
functionally active mitochondria between mesenchymal stem
cells and fibroblasts has been detected as a repair mechanism to
regenerate skin cells [14]. Mitochondria provide the energy level
necessary to maintain skin capacity for elevated turnover. Mel is
involved in the regulation of mitochondrial respiratory protein
production [3]. For efficient mitochondrial activity, a normal
intracellular level of Mel is therefore important. Reiter et al. have
demonstrated that Mel is also synthesized inside mitochondria
[15], and this production is reduced during aging. Pineal secretion
of Mel peaks before 20 years of age and declines after that. Serum
Mel levels at the age of 50 years are less than 10% of the value
during childhood.

Several experimental data support the evidence that Mel
exerts relevant anti-aging proprieties on aged human epidermal
and dermal cells. For example, Mel can down-regulate the
mTORC1 activity [16]. This molecule can promote cell and tissue
aging. Mel is able to modulate the expression of degradation
enzymes like Matrix Metallo Proteinase 1 (MMP-1) [16]. Mel
stimulates the intraepidermal production of VEGF considered
a key factor for skin rejuvenation [16]. In addition, Mel could
increase the expression and also the activity of DNA repair and
ROS scavenging enzymes. In fact, Mel is a potent antioxidant
molecule. From a chemical point of view, Mel is amphiphilic, and
this characteristic favors the penetration of biological membranes
thereby improving the protection of relevant structures like
DNA, proteins, lipids, and mitochondria [16]. Mel counteracts UV
radiation-induced skin damage, one of the crucial mechanisms of
photoaging. Recent data regarding aging research point out the
relevance of the accumulation of senescent cells during aging [17].
These cells are characterized by an elevation of ROS production
and a set of enzymes with pro-inflammatory action. Senescent
cells accumulate during their lifetime and these kinds of cells are
characterized by a cell attest state. Senescence cells are difficult
to eliminate, probably due to a defect in the apoptosis mechanism
[18]. The senescence process may induce extensive change in gene
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expression and there is a specific and characteristic senescence-
associated secretory phenotype called SAPS which is able to
stimulate a continuous inflammatory state (inflammosome).
Mel is able to positively modulate the SAPS expression [19]. All
these data point out that Mel could be considered an attractive
anti-aging molecule due to its pleiotropic mechanism of action.
Some authors have defined Mel as a “senolytic” or “geroprotector”
molecule. Table 1 resumes the demonstrated anti-aging activity of
Mel. The use of topical Mel as an anti-aging and photoprotective
substance has been evaluated in different studies thanks to its
ability to easily penetrate the stratum corneum [20]. In the cream
used in this study, Mel is incorporated into a mixture of two
natural oils: Opuntia ficus indica seed oil and Persea gratissima
(Melatonsphere™), representing a new delivery system able
to improve stability and skin penetration of Mel when used in
topical formulations. Two recent clinical trials have shown that
topical Mel carried in Melatosphere™ improves signs of skin aging,
evaluated both clinically and instrumentally [4,5]. Few studies
have evaluated the efficacy of an oral supplementation of Mel. In
this study, the efficacy of an “In&Out” regimen consisting of a Mel-
based cream and a Mel-based (0.5 mg) dietary supplementation
containing also hyaluronic acid (150 mg; HA) and apigenin (0.9
mg) was evaluated. Different clinical studies have demonstrated
the efficacy of oral hyaluronic acid in improving skin hydration,
and elasticity reducing the trans epidermal water loss and facial
wrinkles [21]. Apigenin, a natural flavone, exerts antioxidant and
anti-inflammatory properties [22], in addition, it decreases the
activity of MMP-1, an endopeptidase that destroys the collagen
matrix [23].

Methods
Population and Study Design

Between October 2023 and April 2024, a total of 50
participants (46 women and 4 men, median age 59.7 + 8.1
years), were enrolled and randomized in a 1:1 allocation ratio
and instructed to apply the 0.1% Mel-based cream twice a day
(Group A) or to apply the cream twice a day and orally consume
one tablet daily of a food supplement containing melatonin (0.5
mg/tablet), hyaluronic acid (150 mg/tablet) and apigenin (0.9
mg/tablet) (Group B). A dedicated computer program was used to
generate the randomization list. Both products were commercially
available (Cantabria Labs Difa Cooper, Caronno Pertusella, Italy).
The main inclusion criteria were men and women with age > 50
years, with moderate-severe skin aging (Glogau Score > 2). The
main exclusion criteria were pregnancy or breastfeeding, allergies
to components present in the products, and acute skin diseases.
The study was conducted over 12 weeks, and participants were
evaluated at the baseline and after 6 and 12 weeks. The trial took
place in four different dermatology clinics in Italy. The trial was
conducted according to Good Clinical Practice Guidelines and
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Helsinki Declaration and consistent with the Good Clinical Practice
(GCP) regulatory requirements. All subjects provided a signed
informed consent. The clinical study was registered on ISRCTN
registry with the following reference number: ISRCTN58661770.

Study Outcomes

The primary efficacy outcome was the evaluation of the
Skin Aging Global Score (SAGS), a subjective score that asses
six parameters (elasticity, wrinkle, roughness, pigmentation,
erythema, and skin pores) with a 5-point score for each item
(from 0 to 4; maximum score that indicated the highest skin-aging
condition: 24). The SAGS was evaluated in an assessor-blinded
fashion by a panel of dermatologists at the baseline and after 6 and
12 weeks. The secondary efficacy outcomes were the evolution of
the Glogau score and of the single parameters of SAGS. In addition,
a VISIA® objective face sculptor analysis was performed in a
subgroup of 20 subjects. The VISIA Complexion Analysis Camera
(Canfield Scientific, Parsippany, New Jersey, United States) is a
camera system that captures multi-spectral photos of the face. It
uses specific lighting (standardized and cross-polarized lighting)
to evaluate different skin surface characteristics:

(1) spots on the skin surface (they occur when melanin
coagulates below the skin surface as a result of sun damage and
are generally invisible under light conditions);

(2) wrinkles;
(3) skin texture;
(4) pores;

(5) brown spots (occur from an excess of melanin, they
are lesions on the skin such as hyper-pigmentation, freckles,
lentigines, and melasma);

(6) red areas (blood vessels and hemoglobin). The results are
expressed as percentile scores using, as a comparison, a database
of skin features of a group of people of the same age and skin type.
The 50% percentile represents the average of the reference group,
and higher scores are associated with an improvement in terms of
skin condition [34].

Statistical Analysis

A total of 50 participants were enrolled and randomized in a
1:1 allocation ratio. The sample size calculation was performed by
hypnotizing a reduction of at least -20% of SAGS. With an effect
size (Choen’s d value) of 0.69, an alpha value of 0.05, and a power
of 90%, a total of at least 20 subjects should be enrolled in each
group. The sample size was calculated using G'Power statistical
software version 3.1.9.4 (G*Power, Heinrich Heine University, Kiel,
Germany). Statistical analyses were conducted using GraphPad
statistical software version 5.0 (GraphPad Software Inc., La Jolla,
CA, USA). A non-parametric paired test was used to compare data
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at baseline and after 6 and 12 weeks, while a non-parametric
unpaired test was used to compare the different groups. Data are
expressed as mean * standard deviation (SD), and a p-value < 0.05
was considered significant.

Results

This was a four-center randomized prospective assessor-blind
trial. The study was conducted according to the Declaration of
Helsinki and GCP directive. The study protocol was approved by
each Investigation Review Board of participating centers. The trial
was carried out between October 2023 and April 2024. A total
of 50 participants were enrolled in all the subjects but two (4%)
completed the treatment period. Subjects were randomized into
two groups: Group A (n=25, mean age 58.3+8.2 years, mean SAGS
atbaseline 13.0+3.6) and Group B (n=25, mean age 61.1+8.0 years,
mean SAGS at baseline 14.2 * 4.1). Demographic and baseline
characteristics are reported in Table 2 and were similar between
groups (p > 0.05). The SAGS at baseline directly correlates with the
age of all participants (Figure 1), confirming the reliability of this
parameter. The flow diagram of the study is illustrated in Figure
2. The Skin Aging Global Score (SAGS), based on the sum of six
different parameters (elasticity, wrinkle, roughness, pigmentation,
erythema, and skin pores) significantly decreased in both groups
(p<0.001): -10% and -23% at 6 and 12 weeks respectively in
Group A; -10% and -27% at 6 and 12 weeks respectively in Group
B (Table 3). After 6 weeks (T1), more subjects in Group B showed a
reduction in GASG score (20 out of 25, 80%) than subjects in Group
A (16 out of 25, 64%); in addition, at T1, subjects with at least 10%
reduction of SAGS were 11 out of 25 in Group A (44%) compared
with 16 out of 25 in Group B (64%) (p=0.04, Chi-square test).
The score of the single parameters considered in SAGS generally
decreased in both groups (Table 3), confirming the improvement
of skin aging. However, the pigmentation statistically improved
after 12 weeks only in Group B (p<0.05). In addition, although
the skin pores statistically improved in both groups after 6 and
12 weeks, in Group B the reduction of this parameter after 12
weeks compared to the baseline was significantly higher than
that observed in Group A (p<0.05). A higher reduction in Glogau
score was observed after 12 weeks in Group B (11 out of 23, 48%)
than subjects in Group A (5 out of 25, 20%) (p=0.04). A VISIA®
face sculptor analysis was performed in a subgroup of 20 subjects.
No statistical differences were observed between TO (baseline)
and T2 (12 weeks) for all the parameters considered. However,
a positive trend was observed in both Groups for different
parameters: wrinkles, texture, and pores (Figure 3). Regarding the
pores, a positive result in terms of percentile was observed in 80%
of subjects in Group B compared to 60% of subjects in Group A at
T1 and 63% of subjects in Group B compared to 50% of subjects
in Group A at T2, supporting the data observed with the clinical
score SAGS.
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Figure 2: Flow diagram of the study.
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Figure 3: VISIA® results of different skin surface characteristics (a — wrinkles) (b — texture) (c - pores): improvement of per-centile scores
from baseline (TO) to week 6 (T1) and 12 (T2).
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Figure 4: VISIA® results of different skin parameters (wrinkles, texture, and pores) evaluated on baseline (a, c, €) and 12 weeks (b, d, f) in
a subject of Group B (Mel-based cream + Mel-based oral supplement).

Table 1: Demonstrated anti-aging activity of Mel.

1.  Direct antioxidant activity

2. Indirect antioxidant activity

3. Mitochondrial protection

4.  DNA protective action

Anti UV-induce damage

5.
6.  Antisenescenze activity
7.

Stimulation of Sirtuin 1

8.  Inibition of MMP production

9.  Downregulation of mTORC and Claveolin expression

10. Promotion of VEGF production

11. Simulation of dermal fibrillin and collagen production
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Table 2: Demographic and baseline characteristics.

Group A Group B
(Mel-Dasedleream) (Mel-based cream +
n=25 Mel-based oral supplement)
- n=25
Age, years
(mean+SD) 58.3+8.2 61.1+8.0
Female 23 (92%) 23 (92%)
Glogau Score
I 1 (4%) 0 (0%)
11 3(12%) 1 (4%)
11 20 (80%) 19 (76%)
I\% 1 (4%) 5(20%)
SAGS
(mean+SD) 13.0+3.6 14.2+4.1

Table 3: Evaluation of elasticity, wrinkle, roughness, pigmentation, erythema, and skin pores parameters and Skin Aging Global Score (SAGS) in
Group A (Mel-based cream) and Group B (Mel-based cream + Mel-based oral supplement). A reduction in parameters reflects a clinical improve-

ment of the skin aging.

Group A Group B
MeanSD Mean+SD
TO - T1- T2 - TO - T1- T2 -
baseline 6 weeks 12 weeks baseline 6 weeks 12 weeks
Elasticity 2.2+1.0 1.9+0.1 1.6+0.7™ 2.5£1.0 2.3+0.8 1.8+0.7™
Wrinkle 2.4+0.8 2.4+0.9 2.2+0.7" 2.8+0.7 2.7+0.7 2.3+0.7°
Roughness 2.1+0.7 1.8+0.8 1.3+0.8"™ 2.0£0.9 1.8+1.0° 1.3+0.8"
Pigmentation 2.4+0.8 2.3+0.8 2.2+0.8 2.7+0.8 2.6+0.9 2.4+1.0°
Erythema 1.9+£1.0 1.5+1.0" 1.2+0.9™ 1.8+1.1 1.5+£1.0° 1.2+0.8™
Skin pores 2.0+1.1 1.7+¢1.1 1.5+1.0" 2.4+1.2 2.0+1.2" 1.4+0.9™
SAGS 13.0£3.6 11.6+4.0™ 10.0+3.5™ 14.2+4.1 12.8£3.9™ 10.4+£3.5™

Significant differences compared to baseline: *p<0.05; **p<0.01; ***p<0.001

Ahigher reduction in Glogau score was observed after 12 weeks in Group B (11 out of 23, 48%) than subjects in Group A (5 out of 25, 20%) (p=0.04)

Discussion

Melatonin (Mel) is considered a potent senolytic molecule.
It is produced by the pineal gland in a circadian rhythm fashion
but also by extra-pineal tissues such as skin. Human skin presents
an efficient melatoninergic system and it is characterized by a
significant level of Mel [24,25]. Mel has potent antioxidant activity,
DNA and mitochondrial protective action, and anti-senescence
activity. Different studies demonstrated the penetration, the
antioxidant and mitochondrial effect of topical melatonin
[10,11,26]. The use of topical Mel for anti-aging purposes has
been evaluated in some clinical studies. The rationale for the use
of topical formulations of Mel could be based on the consideration
that Mel can penetrate the stratum corneum thanks to its low
molecular weight and lipophilicity [27]. In the present study,
the cream contains Mel molecules incorporated in lipospheres

(Melatosphere) withtheaimto furtherincreasetheskinpenetration
of the molecule [4]. The efficacy of this topical formulation was
previously demonstrated by Milani and Sparavigna: the use of
0.1% Mel-based creams improved significantly skin tonicity and
skin hydration with a significant reduction in skin roughness [4].
These data were confirmed in other two clinical trials involving
more than 50 subjects [5,28]. Few studies have evaluated the anti-
aging efficacy of oral Mel supplementation. Sagan et al., observed
that oral Mel (2.5 mg before bedtime) in the group of former
smokers was effective in reducing the serum lipid peroxidation,
improving the sebum, moisture, and elasticity [29]. In the present
study, the efficacy of an “In&Out” regimen consisting of a Mel-
based cream and a Mel-based (0.5 mg) dietary supplementation
containing also hyaluronic acid (150 mg; HA) and apigenin (0.9
mg) was evaluated.

How to cite this article: M Burlando, A Greco, E Rossi, F Colombo, S Alfano, et al. Skin Anti-Aging Effect of a Melatonin-based in & Out Strategy in
m Comparison with Topical Treatment Alone: A Randomized, Assessor-Blinded, Prospective Trial with VISIA evaluation. JOJ Dermatol & Cosmet. 2025;

6(4): 555693. DOI: 10.19080/]0JDC.2025.06.555693


http://dx.doi.org/10.19080/JOJDC.2025.06.555693

Juniper Online Journal of Dermatology & Cosmetics

In both groups, the SAGS significantly decreased after 6 (-10%
for both groups) and 12 weeks (-23% and -27% for Group A and B,
respectively), confirming the efficacy of the topical treatment and
suggesting a greater clinical improvement for the combination
treatments compared to the topical treatment alone. In particular,
the pigmentation parameter in SAGS statistically improved after
12 weeks only in Group B (p<0.05). This could be explained by
the action of Mel: current evidence suggests that Mel and some
of its metabolites inhibit both melanogenesis (via reducing
tyrosinase activity) and melanocyte proliferation by stimulating
Mel membrane receptors (MT1, MT2) [30]. In addition, although
the skin pores statistically improved in both groups after 6 and
12 weeks, in Group B the reduction of this parameter compared
with baseline after 12 weeks was statistically higher than that
observed in Group A. This could be explained by the contribution
of hyaluronic acid (HA) present in the oral supplement. In fact, HA
can have a plumping effect improving skin texture [31]. This action
makes the pores to look less prominent. Different clinical studies
have demonstrated the efficacy of oral HA in improving skin
hydration, and elasticity reducing the trans epidermal water loss
and facial wrinkles [21]. HA helps to stimulate collagen synthesis
in the dermis, which also influences pore dilation. Although
no clinical data are available on the role of the oral or topical
application of HA on this parameter a study conducted by Qian et
al. [32] concluded that intradermal injection of LMW-HA, among
other parameters, can significantly reduce pore size. The data on
pigmentation and pore parameters support the consideration that
the oral supplement can give additional benefits to the topical
treatment. The efficacy of the in & Out strategy was also confirmed
by the Glogau score, a significantly higher reduction of the score
was observed after 12 weeks in Group B (48%) than in Group A
20%. In a recent review, Ahmed et al. [33] state that an effective
dermo-cosmetic therapy should strength skin barrier function,
provide antioxidant proprieties, stimulate epidermal rejuvenation,
counteract age-related pigmentation, and boost connective tissue
production. We believe that this “In&Out” approach can work on all
these aspects. The VISIA analysis also supported the potentiality
of the combination treatment.

The oral supplement used in this study contained, apart from
melatonin, different active molecules that could contribute to
the anti-aging effects of the “In&Out” approach: apigenin exerts
antioxidant and anti-inflammatory properties [22], in addition,
it decreases the activity of MMP-1 [23] while hyaluronic acid in
is able to improve skin hydration, elasticity reducing the trans
epidermal water loss and facial wrinkles [21]. Although it is
difficult to identify the action and the role of the single actives
contained in the oral supplementation, it has demonstrated
an additional clinical benefit in improving skin ageing signs in
comparison with the topical treatment alone. Some limitations
should be considered in evaluating our study results. The main
limitation was that this study is an open trial, however, to increase
the internal validity of our results, we adopted an assessor-
blinded evaluation. Another limitation is the lack of control group,
however different in vivo studies demonstrated the topical efficacy

of the 0.1% Mel-based cream used in this trial [4,5,28], and the aim
of this study was to evaluate the additional effect of the In &Out
strategy compared to the topical treatment alone. Our study was a
comparative assessor blinded two-arm trial. This study design in
our opinion increases the internal validity of the results and could
be considered sounding in term of trial design. A control group
added no additional values in term of evaluation of the antiaging
effect of the proposed strategy. Another limitation is the lack of an
oral placebo in Group A. It is well known that placebo is able to
increase the internal validity of a study. However, considering the
complexity of designing a well-conducted placebo control trial,
studies with cosmetics generally do not adopt this strategy.

Conclusions

Topical Mel-based cream improves skin aging evaluated both
clinically and instrumentally. These data are in agreement with
previous clinical studies. An “In&Out” regimen using Mel cream
and melatonin-based oral supplementation has demonstrated
an additional clinical benefit in improving skin ageing signs in
comparison with the topical treatment alone.
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