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Abstract

Background: Topical application of retinol connected with the improvement of various parameters
of aging skin is often used in post- and menopausal women. Vitamin A - vitamin C complex treat-
ments may influence skin surface lipids and boost the fibroblasts activity as well as increase their
number, thus inducing the improvement of its elasticity. Objective: In the current paper, we demon-
strate and evaluate the impact of retinol and vitamin C complex on the face and neck skin elasticity
level in a group of women aged 50 - 69. Method: Reviscometer RVM 600 (Courage & Khazaka, Ger-
many) was used to measure forehead, cheeks and neck skin elasticity in a group of 21 women. Each
of the patients was subjected to four treatment sessions that included skin elasticity measurements
before each of the three retinol peels at 3-week intervals and one 3-week after the completion of the
therapy. Results: Significant increase in the cheeks and neck skin elasticity was observed in the
study group. Conclusion: Treatments including retinol with vitamin C - vitamin A complex signifi-
cantly influence the improvement of skin elasticity, thus reducing the signs of skin aging.
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1. Introduction
Skin aging is a process influenced by numerous genetical, hormonal and environmental factors. With time pass-
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ing, different processes occur in skin tissue leading to its remodeling. Wrinkles, hyperpigmentation and dryness
become noticeable. Moreover, as elastine fibres deteriorate, a visible loss of elasticity is observed being the main
reason for connective tissue aging [1] [2].

Firmness and elasticity increase is the most important step to fight against skin aging symptoms. Therefore,
substances which could cause the least possible side effects at the highest clinical effectivity are continually be-
ing searched for. One of those is retinoid. However, their topical application can result in adverse effects [3] [4].
Retinol (ROL), as one of the retinoids decreases the aging signs with little irritation, thus it is more and more
often used in rejuvenating cosmetics and treatments. Its anti-aging action involves delaying and inhibiting the
matrix degradation by blocking the enzymes which decompose collagen and preventing oxidation stress. Retinol
reduces wrinkles and improves elasticity of the skin because it stimulates collagen and glycosaminoglycans
(GAGQG) synthesis by increasing TGF-f (Transforming Growth Factor) activity and synthesis of procollagen
[4]-[9].

Vitamin C is a cofactor of proline and lysine hydroxylase, which are the enzymes responsible for the stability
and collagen fibers crossing [10]. Furthermore, it activates the transcription of mRNA procollagen, thereby sti-
mulating the synthesis of collagen I and III of the skin [11]. Additionally, vitamin C also acts as an antioxidant
by scavenging and quenching free radicals and by regenerating vitamin E [12].

The aim of the study was to evaluate the effect of vitamin A and vitamin C complex on improvement of skin
elasticity in the group of menopausal women before and after the application of 3 treatments for the face and
neck, at intervals of 21 days.

2. Methods
2.1. Patient Population

The study was conducted in 21 postmenopausal women not using hormone replacement therapy. Age of the pa-
tients ranged from 50 - 69 years (mean age 59.1 = 4.6) (Table 1). All subjects were informed of the application
method and transient side effects related to the specific treatment. Patients received detailed guidance on skin
care at home, including the use of high photoprotection - min. 50 SPF and regenerating cosmetics. The subjects
did not change their skin care products during the study and did not use antibiotics and retinoids (neither topi-
cally nor generally) for six months before the beginning of the treatment.

2.2. Procedure

Using Reviscometer RVM 600 (Courage & Khazaka electronic GmbH, Cologne, Germany), skin elasticity
measurements were performed on the face - forehead, both cheeks, and right and left side of the neck. For the
measurement of skin elasticity the positioning head of the device was used. It was pressed against the selected
areas of the skin with a force of 1 N on 0 - 1000 ps (according to the manufacturer’s instructions). The head, at-
tached to the skin with bilateral rings, allows the user to any number of measurements at a selected angle rela-
tive to the skin, eg. 10°, 20° or 45°. The probe head contains two sensors which are placed on the skin. One of
them transmits acoustic waves and the other one receives them. The principle of operation is based on measur-
ing the time course of a single acoustic wave resonance—RRT (Resonance Running Time), with an energy of
1.77 pJ in time O - 1000 ms (according to the manufacturer’s instructions). The wave penetrates the skin in a
manner dependent on the humidity and elasticity. Time of the wave’s transition from the transmitter to the sen-
sor is a measurable parameter. The longer the time required for penetration of the skin by the wave, the greater
the measured value and the lower elasticity [13] [14].

In the present study, the participation of the patient consisted of three treatments performed every 3 weeks
and a check-up visit 3 weeks after completing the study. During the visits, four sets of skin elasticity measure-
ments were conducted, at 0/180°, 45/225°, 90/270°, 135/315° relative to the skin. The first set of measurements of
the outer skin tension at baseline (before the first topical use of the complex) on the skin of the face (forehead,

Table 1. Patients’ age.

Type of the peel N Minimum Maximum Median Average Standard deviation SD
Vitamin C - vitamin A complex 21 50 69 58 59.1 +4.6

N = number of subjects.
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right and left cheek), and the right and left side of the neck. The second and the third set of measurements of the
above-mentioned parts were taken, respectively, after 3 and 6 weeks immediately prior to the application of
peeling. The fourth set of measurements was performed in the 9th week as a control measure after the treatment.

Measurement data were analyzed by a computer program and collected in a database. The results were aver-
aged to standard ambient conditions - temperature of 23.3°C + 1.5°C and a relative humidity of 46.9% =+ 10.5%.

Prior to each treatment session, the face and neck were cleansed with water and a mild soap, dried and left
without cream. Then, after five hours the level of the skin elasticity was measured on the forehead, both cheeks
and on the right and left side of the neck. After conducting measurements on the face and neck, commercial peel
was applied (Retix C: 8% vitamin C, 2% retinol). First 8% vitamin C was gently massaged until absorbed, and
then a 2% retinol mask was applied for 4 - 6 hours. Patients were sent home with the recommendation to rinse
out the excess of the cosmetics using pure water at the indicated time and to apply a moisturizer 2 - 3 times a
day, with a contraindication for sunbathing and the use of high photoprotection. None of the home care products
contained vitamin C and/or retinoids.

2.3. Statistical Analysis

Statistical examination of the experimental data was performed in STATISTICA (Statistica 6.0 StatSoft, Inc.,
Tulsa, OK, USA). RRT values were reported in four directions 0/180°, 45/225° 90/270°, 135/315°. The meas-
urement data were divided according to the point of measuring (forehead, left and right cheek, left and right
sides of the neck) and the time of measurement (0, 3, 6 and 9 weeks after the beginning of the treatment). Four
sets of measurements were carried out at a predetermined position of the probe. To evaluate the overall skin
firmness, average value for the acoustic wave flow direction was used. The assessment of the impact of the peel
on the elasticity of the skin was checked with Wilcoxon test for dependent samples in successive periods of time,
treating the first measurement as a blank. The graphs indicate mean values and statistical significance level rela-
tive to the baseline examination *—p < 0.05 **—p < 0.01 ***—p < 0.001.

3. Results

The first study area of the face was the forehead. On the basis of RRT measurements, it was concluded that there
was no change between the baseline measurement and the final. The changes percentage between the mean val-
ues of the first and the last measurement ranged between 0.4% and turned out to be statistically insignificant
(Figure 1). The research shows that 3 retinol treatments had no effect on improving the elasticity of the skin on
the forehead.

For the right cheek, the average measurement value was 189.6 + 93.0 pJ/us. The treatments performed allowed

200 Forehead

180 panguas

160 -
)
2
?. 140 —— mean
I~ " T mean + SD
£ 120 [ > median
2
4 100

80 = SN N e e

129.8 1329 1253 1293 value mean
60
0 3 6 9

Time [weeks]

Figure 1. Average elasticity values of skin on the forehead (p > 0.05 ns) at a time interval for vitamin C - vitamin A complex.
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to observe statistically significant differences p < 0.100, reducing the average value by 13.1% to the level of
164.8 + 59.7 nJ/ps (Figure 2).

However, the average baseline value of the left cheek was 170.8 + page 85.5 pJ/us and decreased to a value of
152.8 £ 61.5 pl/ps, which represented 10.5% of the result with respect to the average baseline value and was at a
significance level of p < 0.02 (Figure 2). Similarly to the right cheek, the left cheek skin elasticity increase was
observed after the third treatment.

Statistically significant changes p < 0.005 were also obtained for both cheeks - the U zone, where improve-
ment in skin elasticity was observed in the ninth week of the study, three weeks after completion of the treat-
ments. There was an elasticity increase of 11.9% (the average value of the measurement baseline was 180.2 +
89.6 pwJ/ps and decreased to 158.8 = 60.7 final pJ/ps) (Figure 2).

The series of 3 treatments also resulted in an improvement of skin elasticity for the right and left side of the
neck. After 9 weeks since the first treatment, the right side of the neck showed an improvement of 9.3% (from
an average of 303.6 + 146.8 initial pJ/us to the value of 275.5 £ 123.3 uJ/us) for the significance level of p <
0.05 (Figure 3).
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Figure 2. Average elasticity values of skin on the left and right cheek, and the U area at time intervals for
vitamin C - vitamin A complex.
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As for the left side of the neck, the mean value before treatments was 293.8 £ 97.6 pJ/us. Three treatments
improved skin elasticity by 13.1% (to 255.4 £ 101.1 value pJ/ps). Based on the results and tests of significance,
statistically significant differences were obtained p < 0.05 (Figure 3).

Statistically significant changes p < 0.001 were also obtained for both sides of the neck, where the improve-
ment of the elasticity of the areas studied was observed in the ninth week of the study, three weeks after comple-
tion of therapy. Increased elasticity by 11.1% was observed, where the average baseline measurement value was
298.7 + 124.4 pJ/us and decreased to 265.5 + 112.9 final pJ/ps (Figure 3).

4. Discussion

Applications of retinol and ascorbic acid complex to the skin surface can result in the improvement of various
parameters of aging skin in post-and menopausal women such as an increase in the amount of the skin surface
lipids and an increase in elasticity of the skin.

The paper shows the effects of applying retinol and vitamin C complex on the skin of the menopausal women
as their skin shows visible signs of elasticity loss. Retinol contributes to the increase in the activity of fibroblasts
and collagen synthesis, and reduces the level of metalloproteinases (MMPs) [5]. Furthermore, topical applica-
tion of retinol increases the expression of procollagen protein type-1, tropoelastin proteins and fibrillin-1 and in-
creases the concentration of glycosaminoglycan in chronologically aging skin, thus contributing to smoothing
fine lines [6] [7].

Retinol molecule (Figure 4) is formed of cyclohexenyl ring connected to a long-chain isoprenoid (contains
four conjugated bindings), called “tail” and a very important final group—polarhydroxyl group, which deter-
mines the chemical properties and biological functions of this compound in the human body. The particle size of
retinol is 995,89 A® [Hyperchem8.0.8]. It has a high lipophilic properties, which is confirmed by the log p = 4.62
[Hyperchem8.0.8]. Molecule of the ratio of lipophilicity penetrates the stratum corneum of the skin well pene-
tration [15].

Retinol in human skin is quickly converted into its active form - retinoic acid, with which strong expression of
CRBP-mRNA protein binding that retinoid follows. In addition, the use of retinol promotes exfoliation, whereby
it initiates inflammatory reactions in the skin. According to this hypothesis stimulated keratinocytes have the
ability to release IL-1 [16], IL-6, IL-8 [17] cytokines. A process of connective tissue remodeling occurs by
modulating the degradation of the intercellular matrix dependent on IL-1, which induces the release of interleu-
kin 6. As a result, fibroblast activity, the production of glycosaminoglycans and neoangiogenesis increase [18].
In histological evaluation, it results in widening of Grenz zone, situated directly below the epidermis, and within
the epidermis an increase in keratinocyte proliferation as well as thickening of the viable layers while thinning
the stratum corneum [19].
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Figure 4. The chemical structures of retinol and influence of the vitamin C on the skin.

(=)




A. Wojcik et al.

For the purpose of the study we arbitrarily decided on using retinol in complex with vitamin C to maximize
the expected results. L-ascorbic acid enhances the mRNA level of collagens I and III [20]. Moreover, using the
pure form of vitamin C - ascorbic acid in the serum, phase of the studied formulation was to prevent the trans-
formation of the basic retinoid form - retinol. In addition, serum with vitamin C enriches the peel properties
through mitigating any irritation resulting from the use of retinol and blocks lipid peroxidation in cell mem-
branes, by deactivating reactive oxygen species (ROS) (Figure 4) [21] [22].

Our study confirmed that topical application of a formulation containing both retinol and vitamin C can re-
verse at least partially, lesions induced both by chronological aging and photoaging. In two parallel studies last-
ing 3 and 6 months respectively combination of 0.07% and 3.5% retinol, vitamin C and 0.04% retinol, and 3%
vitamin C was used. After 3 months of treatment researchers observed thinning of the stratum corneum while
thickening live layers of the epidermis and an increase in the number and ordering of the keratinocytes. After 6
months of treatment histological changes the dermis were observed. There was a decrease in the type III procol-
lagen in relation to the type I, while expanding of the Grenz zone [23].

The overall affects of the treatments were satisfying. After as few as 3 applications the skin was visibly more
elastic and firm, the face wrinkles were less noticeable and the skin became less saggy.

The conducted study of retinol with vitamin A and vitamin C complex in a series of three treatments result in
improving the elasticity of the skin of the face and neck at the level of p < 0.01 for U-zone and p < 0.001 for the
neck, as shown in Figure 5.

5. Conclusion

The results of this study indicate a significant effect of vitamin C - vitamin A complex on reviscometer evalua-
tion of the skin. The complex used in the study causes an increase in skin elasticity, particularly in the U-zone
and the skin of the neck, which may be associated with a better penetration of the molecule in the areas with
smaller surface lipids levels. Additionally, vitamin C can protect skin against ROS and influence antiaging
processes. Treatments using vitamin C and vitamin A complex give us a hope to slow down the skin antiaging
processes in menopausal women.
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