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Abstract

Metagenomic studies have provided deeper insights into the complex interactions between
the skin and its microbiota. However, limited research has been conducted on the skin
microbiota of Brazilian women. Given that Brazil ranks as the fourth-largest consumer of
cosmetics worldwide, the development of new tools to analyze skin microbiota is crucial
for formulating cosmetic products that promote a healthy microbiome. Skin samples
were analyzed using the Illumina platform. Biometrology assessments were applied. The
results showed pH variations were more pronounced in the older age group, along with
higher transepidermal water loss values. Metagenomic analysis showed a predominance of
Actinobacteria (83%), followed by Proteobacteria (7%), Firmicutes (9%) and Bacteroidetes
(1%). In the older group (36—45 years old), an increase in Actinobacteria (87%) was observed
and a decrease in Proteobacteria (6%). Moreover, the results differ from the international
literature, since an increase in proteobacteria (13.9%) and a decrease in actinobacteria (46.7%)
were observe in aged skin. The most abundant genus identified was Propionibacterium
(84%), being the dominant species. Interestingly, previous studies have suggested a decline
in Cutibacterium abundance with aging; although there is no significant difference, it is
possible to observe an increasing trend in this genus in older skin. These studies can clarify
many points about the skin microbiota of Brazilian women, and these findings could lead
to the development of new cosmetics based on knowledge of the skin microbiome.

Keywords: metagenomic; skin microbiome; anti-aging cosmetics; cutaneous biometrology

1. Introduction

The skin microbiome is responsible for essential functions to achieve a homeostatic
condition, overseeing the supervision of several processes such as the maintenance of
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physiological pH, composition of the lipid mantle, and formation of barrier protection.
Understanding the dynamics between the skin microbiome and endogenous and exogenous
factors is essential for supporting the development of effective cosmetic products. Brazil
was the fourth country in the global ranking of the largest consumer markets and launchers
of new products in 2024. The majority of these consumers are Brazilian women, for whom
the use of cosmetics is a culturally common practice. The skin of Brazilian women, with
its genetic and ethnic diversity, presents anatomical and physiological characteristics that
make their skins unique, which results in different skin types, with varying phenotypic
characteristics—white, black, brown, indigenous, or yellow, as classified by the Brazilian
Institute of Geography and Statistics (IBGE)—and particularities in terms of thickness,
sebum production and reactivity to solar radiation [1-3]. The tropical climate and high sun
exposure are factors that can contribute to premature skin aging and an in-creased risk of
dermatological diseases in Brazilian women [4]. The skin diversity of Brazilian women,
combined with exogenous factors such as exposure to high UV levels and skincare routines,
can directly influence the relationship with the skin microbiota [5,6]. The composition of
the microbiota is essential for deepening the characteristics of the skin of Brazilian women,
supported by the development of effective cosmetic products for a high population demand.
However, only 1% of these microorganisms are cultivable in the laboratory, which makes
their identification difficult [7]. Metagenomics is the most effective and the fastest way
to establish important phylogenetic relationships and understand the microbiota of this
population, producing personalized anti-aging cosmetics that could increase the presence of
key microorganisms. In this sense, the objective of this work is to study the skin microbiota
of Brazilian women and correlate it with biometrological parameters, generating results
that can contribute to the development of new anti-aging formulations.

2. Materials and Methods
2.1. Study Design and Population

This research project was approved by the Research Ethics Committee at UNIFESP
(CAAE: 74030523.0.0000.5505), and included 40 women, aged 25 to 45, with mild to mod-
erate facial aging. Participants were recruited through the intranet/UNIFESP, the Derma-
tology Outpatient Clinic of EPM/UNIFESP, the University Hospital 2 (HU2), the NASF
(Employee Health Assistance Center), or through spontaneous inquiry at HU2. Twenty
participants were between 25 and 35 years old (group 1), and the other 20 were between
36 and 45 years old (group 2). These smaller age ranges were chosen with the aim of
clarifying whether it is possible to stop the aging process before it begins, since the tropical
climate and high sun exposure could contribute to premature skin aging. The inclusion
criteria were according to the age, phototypes I-IV and Glogau scales I and II. Exclusion
criteria were no acne or melasma and not signing the informed consent form. Regarding
skincare routine, participants were advised to maintain their daily habits and they were
instructed to wash their faces the previous night but not wash it in the morning before the
skin assessment or use makeup or sunscreen.

2.2. Skin Biometrological Measurements

Clinical parameters including changes in the skin microbiome, evaluated via forehead
swabs (Figure 1), were taken at the same location, marked, and photographed. Additional
measurements of skin hydration included Corneometry (Corneometer™), Transepidermal
Water Loss (TEWLmeter™), pH (pHmeter™) and oiliness (Sebumeter™), were measured
with Derma Unit SSC 3 (Heidenheim an der Brenz, Germany) and Tewameter® TM300
(Cologne, Germany) For hydration analysis, 10 measurements were taken in the frontal
region and the average was established. The oiliness was measured 3 times in the lateral
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and central region of the face. pH was also measured. Measurement using the TEWLmeter
was carried out for 1 min and a half, and the average and standard deviation values were
recorded for all the parameters.
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Figure 1. Metagenomic collection. Step 1—collection in the frontal region of the face; Step 2—
introduction of swab in preservative shield; Step 3—library preparation; Step 4—16S rRNA extraction;
Step 5—TIllumina® Sequencing; Step 6—bioinformatics analysis. Created in BioRender. Siqueira, R.
(2025) https:/ /BioRender.com/8kf7jtl (accessed on 1 August 2025).

2.3. Sample Collection and DNA Extraction

For microbiome sampling, participants did not wash their skin. They were instructed to
wash their skin the day before the assessment. A sterile cotton swab from (ZymoBIOMICS®,
Irvine, CA, USA), soaked in saline solution, was used. The swab was collected from the
forehead, with a total of 10 zigzag strokes using light pressure. The swab was then placed
in a preservative shield from the same company and kept at room temperature until further
analysis. DNA was isolated from swabs using a ZymoBIOMICS® DNA Miniprep Kit (Zymo
Research, Irvine, CA, USA). Due to the low biomass, this resulted in more concentrated
DNA. Bacterial 16S ribosomal RNA gene targeted sequencing was performed using the
Quick-165™ NGS Library Prep Kit (Zymo Research, Irvine, CA, USA).

2.4. 165 rRNA Sequencing

The bacterial 165 primers amplified the V3-V4 region of the 165 rRNA gene. The final
pooled library was cleaned with the Select-a-Size DNA Clean & Concentrator™ (Zymo
Research, Irvine, CA, USA), then quantified with TapeStation® (Agilent Technologies,
Santa Clara, CA, USA) and Qubit® (Thermo Fisher Scientific, Waltham, WA, USA), as
showed at Figure 1. The sequencing was performed with 30% PhiX spike-in, 16S V3-V4
Primer Sequences (adapters not included)—341f (CCTACGGGDGGCWGCAG and CC-
TAYGGGGYGCWGCAG, 17 bp) and 806r (GACTANVGGGTMTCTAATCC, 24 bp). The for-
ward primer 341f is a mixture of the two sequences listed. PCR parameters: 95 °C—binding
of primers—10 min, 95 °C—denaturation—30s, 55 °C—annealing—30 s, 72 °C—extension—
3 min by 42 cycles. SYBR Green (Thermo Fisher Scientific Inc., Waltham, WA, USA) was
used as dye. Using bioinformatics, the resulting FastQ files were then imported into Qi-
ime2 software (version 2024.10), where primers were removed using the Cutadapt plugin.
The DADAZ2 1.26.0 tool was used to correct base calling errors (denoising) and generate
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amplicon sequence variants (ASVs). Chimeric ASVs were eliminated using the UCHIME
algorithm [8] and the VSEARCH tool, using the Silva database (version 138.1) as a refer-
ence. To increase the accuracy of taxonomic classification, the database was optimized:
low-quality sequences and duplicates were removed, and only regions of interest were
extracted based on the primers used to sequence the samples (in silico PCR). Then, the
classifier was trained with the optimized database, and taxonomies were assigned to ASVs
by the naive Bayes method, implemented with the Sklearn plugin. Non-bacterial ASVs
were excluded. The final library was sequenced on Illumina® Nextseq™ (Thermo Fisher
Scientific Inc., Waltham, WA, USA).

2.5. Statistical Analysis

First, we defined a minimum sequencing depth value of 35,728 reads for data normal-
ization using ranked subsampling (SRS). The normalized data were used in the diversity
analyses. The diversity within each sample was analyzed. This included alpha diversity
as well as the diversity between samples (beta diversity). For alpha diversity, the ASV
richness indexes, Shannon index, Gini-Simpson index and Faith’s phylogenetic diversity
index were analyzed. For beta diversity, we used the weighted and unweighted UniFrac
indexes, Bray—Curtis index and Jaccard index. An analysis was also performed of the
relative abundance of the ASVs found. The Willcoxon test was used to compare the alpha
diversity indices among the participants [9,10].

3. Results
3.1. In Vivo Cutaneous Biometrology

The skin condition of the participants was analyzed through the parameters of hydra-
tion, oiliness, pH and transepidermal water loss (Figure 2). The results show that there was
no statistical difference; however, it is possible to note that skin oiliness is more variable in
the younger group (G1). In addition, the pH variation in the older group (G2) may have an
impact on the skin barrier function of those participating (Figure 2c,d). The results show a
pH variation of 5.1 to 5.9 for G1 and 4.8 to 6.4 for G2. Transepidermal water loss was also
analyzed (Figure 2e) and the results suggest that in G2 there is also a more pronounced
tendency for transepidermal water loss, increasing the risk of tissue dehydration and
compromising skin integrity.

3.2. Analysis of Skin Microbiota by Metagenomics

The material was subjected to metagenomic analysis and the taxonomic classification of
kingdom to species was obtained using bioinformatics tools (DADA2, Qiime2). Taxa smaller
than 1% were considered as “others”. The results indicate that two kingdoms were found
throughout the study (Bacteria and Archea) with absolute predominance of the bacteria
kingdom (Table S1). In addition, 20 phyla were found, of which the most predominant
were 4: Actinobacteria (83%), Firmicutes (9%), Proteobacteria (7%) and Bacteroidetes (1%).
The phyla were separated into groups according to age range (Figure 3a) and grouped in a
heatmap by variability and abundance (Figure 3b,c, respectively). The results (Figure 3a)
show an increase in G1 (25-35 years) of Firmicutes and Proteobacteria, but a decrease in
the phylum Actinobacteria. In contrast, in G2 (36—45 years), an increase in the phylum
Actinobacteria was observed and a decrease in Firmicutes and Proteobacteria. These results
are very consistent when considering that the increase in Actinobacteria decreases other
phyla and vice-versa. The table (Figure 3d) shows an abundance of 79% and 87% of
Actinobacteria in groups G1 and G2, respectively, 1% of Bacteroidetes only in G1, 11% (G1)
and 7% (G2) of Firmicutes, and 9% (G1) and 6% (G2) of Proteobacteria. The correlation
between these results is discussed later.
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Figure 2. Analysis of biometrological data. Above is the image of the participating patient’s collection
and below the corresponding graphs: (a,e) Corneometer® (hydration), (b,f) Sebumeter® (oiliness),
(c.8) pH-meter® (pH), (h) pH variation between groups, (d,i) transepidermal water loss (TEWL).
Means + SD were analyzed: Skin hydration: G1 (61.75 + 19.76); G2 (60.05 & 7.12). Oiliness: G1
(30.52 + 14.12); G2 (35.82 + 4.36). pH: G1 (5.34 £ 0.30); G2 (5.68 & 0.29). TEWL: G1 (9.68 + 0.54); G2
(12.74 £ 0.54).

(a) (b) (d)
100 -,
. . Phylum G1 G2
!l p—Actnobacteria 25-35 years 36-45 years
2 _—
= i p_Firmicutes p__Actinobacteria 79% 87%
e 1 e 0 0,
@ i p_Proteoha clerla p_B.actferoldetes 1% 0%
5 I p__Firmicutes 11% 7%
g I“ p__Bacteroidetes p__Proteobacteria 9% 6%
g =
)
= (c)
i) Phylum
[0}
e - [_] p__Actnobacteria
H p__Bacterodetes
p_Fi

salploIolEg

= - s
;1 7 3
2 z 2
] = g
g ’ g8
o o

Figure 3. Phyla. (a) Barplot with the relative abundance of the phyla separated by group: G1 and G2;
(b) heatmap grouped by variability; (c) heatmap grouped by abundance; (d) table with the relative
abundance separated by group: G1 and G2.

Then, a boxplot was performed to confirm whether the difference between the groups
analyzed was statistical or just a trend (Figure 4). The results showed that there was no
statistical difference between the groups (G1 and G2), probably due to the high standard
deviation and presence of outliers, since there is a great individual variability among the
participants. These results corroborate that shown in Figure 3b.
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Figure 4. Boxplots of the phyla: (a) Actinobacteria, (b) Bacteroidetes, (c) Firmicutes and (d) Proteobac-
teria separated by group: G1 and G2.

A total of 43 classes were found, with 5 being the most abundant: Actinobacteria
(83%), Bacilli (9%), Alphaproteobacteria (3%), Betaproteobacteria (2%) and Gammapro-
teobacteria (3%). In addition, 90 orders were found, with 11 being the most abundant:
Propionibacteriales (76%), Bacillales (9%), Lactobacillales (3%), Corynebacteriales (2%),
Micrococcales (3%), Pseudomonadales (2%), Xanthomonadales (1%), Rhizobiales (1%),
Rhodobacteriales (1%), Nesseriales (1%) and Pasteurellales (1%) (Table S1). A total of 169
families were also found, with 12 being the most abundant. When comparing the groups,
a variation in composition was observed according to the age range (Figure 5), especially
in the composition of the Propionibacteriaceae and Staphylococcaceae families, with 75%
and 84% of the Propionibacteriaceae family found in Groups G1 and G2 and 9% and 3%
of the Staphylococcaceae family in Groups G1 and G2, respectively (Figure 5c). Next, we
analyzed whether the differences were statistical among the five most abundant families,
and the data showed that there was no difference between the groups (Figure 6). However,
these results are important in establishing trends in the families most abundant in the skin
of Brazilian women, especially since there are no other studies in this regard.

(b) (e)
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Figure 5. Families found in the study were separated by group. (a) Families in group G1 and (b) in
group G2. (c) Table of relative abundance of the families.

Next, the results of abundant generalizations were analyzed (Figure 7). In this study,
407 genera were found (Figure 8), with 5 being the most abundant: Propionibacterium—
currently called Cutibacterium (84%), Staphylococcus (8%), Corynebacterium (4%), Streptococcus
(2%) and Micrococcus (2%). Based on their low relative abundance, the other genera were
not analyzed. When separated by group, we can observe the variability between the
groups in the heatmap (Figure 8a) and when analyzed by abundance, the results indicate
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a predominance in G1 of Staphylococcus and lower abundance for Cutibacterium, when
compared to G2 (Figure 8b), while in G2, an increase in Cutibacterium, Corynebacterium
and Lactobacillus were observed. In short, younger skin expressed more of the genera
Staphylococcus, Micrococcus and Corynebacterium and less of Cutibacterium (Figure 8d). In this
sense, we analyzed whether the differences observed in gender were statistical, with the
top 5. For this, we performed boxplots and the results indicate that there was no statistical
variation, but a tendency towards a differentiated microbiological profile (Figure 9), except
when we compared Cutibacterium to all other genera, when it is possible to note a statistical
difference in both groups (Supplementary Material Figure S1). These results lead to a
discussion about the fact that young skin expresses more Cutibacterium acnes than older
skin, but this fact seems to be related only to a wider age range and not to the narrower
one described in this work.
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Figure 6. The abundance of the 5 main families found in the study: (a) Propionibacteriaceae,
(b) Staphylococcaceae, (c) Corynebacteriaceae, (d) Micrococcaceae and (e) Streptococcaceae.
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Figure 7. Barplot of the most abundant genera found in the study.

Then, using the Wald test and the Benjamini-Hochberg p-value adjustment, it is
possible to observe that all genera illustrated in the graph showed statistical difference
(p < 0.05) (Figure 10). Thus, all genera above the horizontal line 0 of the Y axis increased in
participants from G2 in relation to G1, 28 in total. Likewise, the 4 genera below the same
line decreased: Corynebacterium, Paracoccus, Enhydrobacter and Lautropia. Corynebacterium
and Lautropia have two dots in the same column, showing that there were two possible
different species of this genus that are differentially abundant.
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Figure 8. Heatmap of the genera found in the study: (a) Variability and abundance and (b) with top
10 taxa. (c) Barplot with the top 10 found and (d) table with the relative abundance of the top 5.
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Next, the 395 species were analyzed. The results suggest an abundance of four species:
P. acnes (C. acnes), P. acnes-humerusii, S. capitis-caprae-epidermidis and M. aloeverae (Figure 11a).
The abundance of C. acnes, although not statistically significant, is noticeable as being
more increased in the older group (G2) than in G1, which surprised us greatly. We can also
observe that the younger group has an abundance of Staphylococcus capitis-caprae-epidermidis,
while the older skin presented more C. acnes and P. acnes-humerusii (Figure 11c). However,
it is possible to note that the “others” category was more abundant in the younger skin.
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Figure 11. Species found in the study separated by groups: (a) Barplot of the top 10 species results
found; (b) abundance of P. acnes; (c) table with the 4 most abundant species.

The alpha diversity of the species was analyzed using the Shannon index, Gini-
Simpson index and Faith’s phylogenetic diversity index. The results showed no statistical
differences between the groups analyzed (Figure 12). For beta diversity, we used the
weighted and unweighted UniFrac indexes, Bray—Curtis index and Jaccard index. We also
performed an analysis of the relative abundance of the ASVs found. The results show a
microbiological diversity identified in the study, with the youngest group being the most
abundant (Figure 13), corroborating the results of Figure 10, which show the increase in
other species in the youngest group, but without statistical difference (p = 0.29):

(a) ®)

ASV richness Faith's PD

500 p=066 - - p=029

Diversity

(©) G1 G2 ) G1 G2

Gini-Simpson Shannon
p=074 5 p=07

09

03

0.0 S 0

G1 G2 G1 G2

Figure 12. Boxplot of alpha diversity results by ASV richness (a), Faith’s PD (b), Gini-Simpson (c)
and Shannon (d).
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and (d) Bray—Curtis weighted.
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Performing an individual analysis, we noticed that the most abundant bacteria on the
skin were not present or had a very small quantity in some patients (Figure 14). Interestingly,
in our study, nine participants (22.5%) did not present or presented very little abundance of
C. acnes on the skin (five in G1 and four in G2), which aroused our curiosity.

gy Pt s et s et

9 participants who do not express or express little Cutibacterium acnes. :
ug:

Figure 14. Heatmap showing patients who do not express or express little C. acnes in blue.
4. Discussion

The results show variability between the groups analyzed (G1 and G2), and the
biometrology data corroborates the metagenomics, especially regarding pH changes. G2
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presented greater pH variation and increased transepidermal water loss. The pH variation
favors the growth of some microorganisms, as well as the reduction in others, since the
production of some lipids in the stratum corneum may be affected, since lipid synthesis
is performed by pH-dependent enzymes. Thus, the skin barrier function may be com-
promised [11] and pH imbalances are related to some dermatological pathologies [12].
Pearson correlation was used to compare the transepidermal water loss (TEWL) and pH,
and the results showed a positive correlation in both groups (*** p < 0.001), indicating that
changes in pH increase TEWL. Furthermore, changes in pH can influence skin dehydration
(Supplementary Materials, Figures S2 and S3).

An increase in Actinobacteria and a decrease in Proteobacteria are observed in aged
skin. Most studies in the literature use very broad age ranges, so we chose to evaluate
a smaller range, aiming to clarify whether we could stop the aging process before it
begins, since the tropical climate and high sun exposure are factors that can contribute to
premature skin aging. In this context the findings slightly diverge from a study conducted
with women and men from Asia [13], which reported an increase in Proteobacteria and a
decrease in Actinobacteria in aged skin, as well as another study with women from Western
Europe [14]. Both these studies reported a wider age gap—17-37 years old and older adults
of 54-76 years old. These differences may also be due to different ethnicity, skincare habits
and nutrients, which were not considered for this study.

An increase of 28 genera was observed with significance when comparing G1 and G2
and a decrease of 4 genera, including Corynebacterium, which is linked to bacteria found
in aging skin [13]. These results show that the microbiological profile of the skin of older
Brazilian women was different to that of younger skin. At the species level, older skin
showed a higher abundance of Cutibacterium acnes and a decrease in Staphylococcus capitis.
The younger group, on the other hand, showed a higher abundance of Staphylococcus capitis
and less Cutibacterium acnes. It is important to note that previous studies have shown that
C. acnes is a bacterium found mainly in younger skin [13]. However, if we look at cutaneous
biometric data, the younger population, which has oilier skin, should express much more
of this bacterium than older skin, which tends to be drier [15]. We did not observe a
significant change in alpha diversity since the ages were very similar. New studies are
being conducted with a greater separation in ages to clarify these points. However, beta
diversity showed that younger skin presents greater diversity (Figure 13).

It is important to note that with aging, microbial diversity increases, as reported by
many authors [13,14,16] although some more abundant microorganisms of the skin tend
to decrease like Lactobacillus and Cutibacterium. Pearson correlation on the abundance of
C. acnes in groups G1 and G2 was analyzed, then the Score of Intrinsic and Extrinsic Skin
Aging (SCINEXA) scale was used to correlate the abundance of C. acnes in both groups.
The results suggest that when correlated with the SCINEXA aging scale, it had a negative
correlation with the aging scale of group 2, but a positive correlation with the SCINEXA of
group 1 (younger). This suggests that the abundance of C. acnes in older skin had a positive
correlation with the aging scale of younger individuals, corroborating the hypothesis that
C. acnes is present in the older group (See Supplementary Materials, Figures 54 and S5).

Interestingly, in our study, nine participants (22.5%) had no or very low abundance
of C. acnes on their skin (Figure S1) which raised an important question: Why is the most
abundant and most important bacteria on the skin not present in these participants? When
correlating clinical data between groups—such as the Glogau and SCINEXA aging scales,
comorbidities, medications, phototype, skincare routine, sunscreen use and age variation—
no factor justified the change in the microbiological profile. In this sense, we hypothesized
that the presence of certain lipids may influence the activity of C. acnes. Establishing a
correlation between the lipids found in the skin and the microbiota is of utmost importance.
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C. acne releases fatty acids that inhibit the growth of pathogenic species; however, when
produced in excess, it can lead to skin disorders. Specific lipids that promote balance
between these microbial species could be the key to healthier, more youthful skin [17-20].
These data may be very impactful if we consider the importance that Brazil represents in
the global cosmetics market and that there are variations in the composition of the skin
regarding lipid composition and microbiota that are still unclear because there are no
published studies involving the skin microbiota of Brazilian women.

Our study included only 40 individuals (20 individuals between 25 and 35 years old
and 20 individuals between 36 and 45 years old), presenting, as another limitation, the
recruitment of participants only from Sao Paulo, although it is a large city with great ethnic
diversity. To help clarify this point we are conducting a new study with a larger age range.
In addition, the use of microbiome sampling using swab and not film dressings with acrylic
or urethane adhesive [21] or Stripping Discs on a polyester carrier sheet [22] could affect
the results, even if most studies have been applying this technique [23-25].

Nevertheless, our results could complement those presented in the literature where
a multi-omics profile during a human aging study reports that substantial dysregulation
occurred at two major periods, being approximately 44 years and 60 years of chronological
age [26]. The influence of exposome factors and lifestyle as well as ethnicity are indeed
important variables and new metagenomic studies focused on these points may help
to clarify the role of C. acnes in aging and thus stimulate the development of cosmetic
products that favor the growth and rebalance of microbiota, providing more youthful and
balanced skin.

5. Conclusions

In conclusion, these findings provide valuable insights into the microbiological profile
of Brazilian women'’s skin and may serve as a basis for the development of innovative
anti-aging cosmetic products. Furthermore, the question remains: What makes Brazilian
women’s skin unique compared to others? New lipidomic studies should be conducted to
shed light on these questions, providing answers to this important question. In addition,
the use of metagenomics could lead to more personalized products according to skin type
and to an innovative formulation targeting the microbiome that addresses aging concerns,
improving skin health and slowing the aging process.
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/ /www.mdpi.com/article/10.3390/cosmetics12040165/s1, Table S1. Relative abundance of all taxons
of the main groups found in the study. Figure S1. Statistical analysis comparing the abundance of
Propionibacterium with Staphylococcus and Corynebacterium. Figure S2. Pearson correlation between
transepidermal water loss (TEWL) and pH in group 1 and 2. Figure S3. Pearson correlation between
Corneometer parameter (skin hydration) and oiliness in groups 1 and 2. Figure S4. Pearson correlation
on the abundance of C. acnes in groups G1 and G2. Figure S5. Pearson correlation between C. acnes
and Score of Intrinsic and Extrinsic Skin Aging (SCINEXA) scale in groups 1 and 2.
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