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INTRODUCTION

The most important function of the skin is to foanbarrier which provides protection against
environmental physical and chemical challengesssagainst causative agents. In this barrier,
physical and chemical/biochemical factors can Iséirdjuished. Stratum corneum (SC) is the
most significant part of the physical barrier, thé nucleated epidermis and its tight junctions
also play a role. Concerning chemical/biochemiealdrs, antimicrobial peptides, enzymes,
macrophages hamper the invasion of pathogens.rBifféypes of contact dermatitis (irritant
contact dermatitis — ICD and allergic contact dditisa— ACD) and atopic dermatitis (AD)
are accompanied by impaired barrier function. Spettention shall be paid to ICD, which is
a non-immunologic and non-specific inflammatoryoddter caused by external challenges,
since it is a frequent occupational disease affgotrorkers in healthcare, food- and cosmetic
industry. In the mentioned diseases, barrier digsopis characterized by increased
transepidermal water loss (TEWL) and decreased $dration. Moreover, signs of
inflammation can be detected.

Thus, it is practical to supplement external foratioins with agents that can provide
protection against irritation and help maintain ¢sk&’s homeostasis.

Glycerol is a well-known example of such a compaourtds polyol exerts potent antiirritant
effect and increases the water cont@fitSC via different mechanisms. It is known that
glycerol, as a humectant, is able to retain watethe SC. Glycerol also prevents the phase
transition of SC lipids from liquid to solid cry#liae structure, reduces the average aqueous
pore radius in the SC, hereby decreasing waterdodshampering the penetration of irritants.
Glycerol also displays keratolytic effect, stal®bz skin collagen and accelerates wound
healing. Considering these advantageous propetigb/cerol, it may be assumed that also
other polyols may have similar beneficial effects.

Xylitol is a naturally occurring polyol found in ¢hfibers of many fruits and vegetables. It is
used as sweetener for diabetic persons, sincenésyy content is lower than that of most
carbohydrates and can be taken up by the cellooutiimsulin. Moreover, xylitol was found
to inhibit the proliferation oftreptococcus mutans in the oral cavity thus can contribute to
the prevention of caries. Since xylitol has consitiee humectant effect, it seems to be able to
hydrate the skinn vivo.

Mannitol is a sugar alcohol similar to xylitol.slItnain clinical application is the reduction of
acutely increased intracranial pressure. Howewveither xylitol nor mannitol has yet been

used in local formulations in order to preventation.



Nevertheless, polyols are not the only promisingiraitant candidates, amino acids also
contribute to the homeostasis of the skin. Natunaisturizing factor (NMF), which is a
cornerstone of skin hydratation, contains aminalseit high ratio. Mixtures of amino acids
are used for skin revitalization. Less informatisravailable on efficacy of separately applied
amino acids. However, some of them seem to be ppgpte to ameliorate skin irritation.
Taurine, a sulfur-containing amino acid, is an argaosmolyte. In the skin, it exhibits
antioxidant effects, protects cells from ultraviol@V)-induced stress and acts on cell
proliferation, inflammation and collagenogenesiserd€inocytes express specific taurine
transporter (TauT) which facilitates taurine uptadfe cells thereby providing protection
against hyperosmotic stress and other challenges.

Glycine, another amino acid of importance in deotwafic therapy, is traditionally used for
the treatment of scars and has beneficial effatthe skin reparation process and the overall
rate of wound healing.

Methionine was reported to provide protection agiaireactive oxygen species (ROS).
Moreover, unpublishedn vitro data suggest that methionine may be able to dexrdee
activity of matrix metalloproteinase-1 (MMP-1). Bhienzyme plays a pivotal role in
photoaging.

It shall also be considered that different antamt agents may have synergistic and
complementary effects. Although glycerol and xylib@ve similar chemical structure, these
polyols induce different gene expression changethenkeratinocytedn vitro experiments
have demonstrated that glycerol decreases thessipneof human leukocyte DR (HLA-DR),
thereby reducing inflammation, while xylitol incsess the expression of filaggrin. As a
source of NMF and also in other ways, filaggrin teiutes to the hydration and homeostasis
of the skin. Induction of filaggrin expression, whileads to the hydration of the skin, can be
accompanied by the suppression of MMP-1, therebytribmting to skin rejuvenation.
Previous animal experiments of our working groupehaevealed that both glycerol and
xylitol possess anti-inflammatory effects, but thefluence the expression of inflammatory
cytokines in different ways.

For assessment of skin barrier function and fotirtgsthe efficacy of barrier-improving
agents, TEWL and skin hydration are widely usedWIErepresents the diffusion of
condensed water through the SC. Alterations of TEWHAd skin hydration may be
accompanied by changes in skin’s mechanical pnggsers well. Thus, monitoring of
biomechanical parameters of the skin (e.g. visabieity, skin smoothness, etc.) may provide

useful information on the efficacy of the appliegatments.



For investigation of ICD and skin barrier recovespdium lauryl sulfate (SLS)-induced
irritation is a frequent method. SLS, an anionitedgent, is a common surfactant accepted as
a reference irritant. Exposure to SLS results inimereased TEWL and in epidermal
hyperproliferation. A linear relationship betweédr tdose of SLS and the skin’s response has
been demonstrated both by visual scoring and bgrigimeering techniques.

These data drew our attention to the potentialratdaint effects of polyols and amino acids

and served as a guideline for the design of oulietu

AIMS

Our principal goal was to study the effects of licapplied polyols and amino acids on the
barrier function, the hydration, the biomechanicathe morphological- and the
microbiological parameters of the human skin. Huos taim, human studies and vitro
experiments were designed. The entire study wadeativinto 3 consecutive parts (mentioned
as Study I, Study Il and Study llI, respectively).

In Study I, the major objectives were:

* to create a model of mild (subclinical) irritatiosing SLS as irritant,

* to examine the antiirritant properties of glycepgflitol, mannitol, taurine and glycine
by measurement of TEWL,

« and to find the effective concentrations of thevabmentioned agents.

In Study II, it was set out:

*to study the antibacterial effects of a glyceratd axylitol-containing combination
productin vitro andin vivo,

* and to monitor its impact on TEWL, skin hydratiardaskin pH.

The goals of Study Il were:

* to observe the effects of the mentioned glycenod ®ylitol-containing formulation on
TEWL, skin hydration, biomechanical parameters amatphology after a longer
period of application (14 days),

* to study the effects of locally applied methionaorethese parameters,

« and to identify the protein quantities of filaggend MMP-1 after these treatments.



METHODS

SKIN PHYSIOLOGICAL MEASUREMENTS

The investigations were performed in the Cosmetoldgand Skin-Physiological Research
Laboratory of the Department of Dermatology andeAjblogy, University of Szeged, under
controlled room conditions. Hydration, TEWL, pH,irsKriction, elasticity were measured
with special devices (Courage + Khazaka electrodmbH, Cologne, Germany).
Furthermore, the skin was examined with a DUB-USBhHrequency, high-resolution
ultrasound system (Taberna pro Medicum GmbH, LurggbGermany). Epidermal and
dermal thicknesses and the echogenicity of thellpapidermis were measured by means of
DUB-SkinScanner software.

IN VITRO AND IN VIVO MICROBIOLOGICAL EXAMINATIONS

For thein vitro experiments, different suspensions of S. aureusSamyogenes were chosen
for test bacteria. Bacteria suspensions were atdiglinep® gel, and after incubation, germ
numbers were estimated to assess the antimicreffatt. Thein vivo investigation was
performed on the arms of volunteers. A germ nunbiaseline value was determined and the
examination was then performed again after a 1utaemtreatment with Xylinep® gel. After
that, the subject continued treatments on the rdaskeas: the gel was applied in the morning
and in the evening. The treatment was carried otim@és in total. 2 hours after thd"6
treatment, i.e. 74 hours after the beginning ofstively, samples were taken, as described.
STUDY DESIGN

Study I:

The ventral side of the forearm was used as tggineln closed patch tests using extra-large
Finn Chambers and corresponding filter discs u206f a 0.1% aqueous solution of SLS was
applied to the test chamber and left for 24 hoursone forearm. The test chamber on the
corresponding site on the other forearm contain&@(SLS solution supplemented with one
or another of the tested study agents. Test chanveere removed after 24 hours. TEWL
was measured before patch application and 30 nsrafter removal of the test chambers and
the rinsing and drying of the test areas.

Study II:

This part of our investigation involvad vitro experiments anth vivo examinations in order
to assess the antibacterial effect of glycerol syldol (Xylinep® gel). Furthermore, effects
of the gel on different skin physiological paramstevere also detected. Skin hydration,
TEWL and skin pH were measured after 2, 8, 12 ahddurs.



Study Il

Four 2x2 cm areas were marked out on both latgmpémuarms. Area 1 served as untreated
control. Area 2 received the vehicle (Carbopol &#ti0 0.4%, dissolved in purified water). A
gel containing 5% xylitol and 5% glycerol (dissaven the above-mentioned vehicle) was
applied to area 3, while area 4 was exposed to 2&noethionine (in the same vehicle). 2
treatments were applied daily for 14 days. Measergmwere performed twice: the studied
parameters were determined before the first agmicaf the preparations and on day 14, 6
hours after the last treatment. The following pagters were monitored: skin hydration,
TEWL, skin friction, skin elasticity and images wealso taken by means of high-frequency,
high resolution ultrasound system. Finally, fullekness skin biopsies were taken from each
area with a 4-mm circular blade (“punch biopsy”danlocal anaesthesia. The wounds were

then closed with a single suture.

HISTOLOGY AND IMMUNOHISTOCHEMISTRY

Tissue samples obtained in Study Ill were staindgd haematoxylin-eosin (H&E) and were
subjected to immunohistochemistry (Filaggrin andjpoMIMP-1 antibody) as well.

All slides were scanned and analysed with Pannarafi@wer software. In the H&E-stained
sections, the interdigitation index was determindu. the filaggrin-stained slides, the
percentage of epidermal cells showing positive ngigi was determined. For the
characterization of the quantity of MMP-1 protetnsemi-quantitative scoring system was

used: 1: mild, 2: moderate, 3: expressed positivityre epidermis.

RESULTS

STUDY |

EFFECTS OF POLYOLS ON SKIN IRRITATION

Exposure of the skin to a 0.1% solution of SLS tied statistically significant increase in
TEWL relative to the baseline in all experimentbeTaddition of glycerol at 2.6% to the SLS
did not prevent skin irritation; there was stilsgnificant difference between TEWL values
before patch application (m=7.78, SD=3.3) and TEWlues after patch application
(m=12.06, SD=7.71). However, glycerol at 9% wagdff/e in protection against irritation;
TEWL values before patch testing (m=12.17, SD=6.82) after patch testing (m=13.16,
SD=4.77) did not differ statistically. Furthermotbis concentration of glycerol considerably
reduced TEWL on the treated site (m=13.16, SD=4a&/rompared to the untreated (but
irritated) site (m=20.39, SD =10.0). Xylitol alsasvapplied in two concentrations: 4.5% and
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15%. The lower concentration failed to provide potibn against irritation (before
application: m=6.06, SD=2.85; after: m= 11.43, S[384. However, the higher concentration
effectively prevented the elevation of TEWL (before=9.01, SD=3.51; after: m=11.94,
SD=6.69). Nevertheless, no significant differencaswfound between untreated sites
(m=13.14, SD=5.09) and treated sites (m=11.94, S&HGafter the application of SLS. The
application of mannitol at concentrations of eitbet% or 18% was not effective in reducing
the SLS-induced increase in TEWL (mannitol at 5.48615.71, SD=3.22 before, m=25.92,
SD=3.19 after; mannitol at 18%: m=15.4, SD=4.64obef m=22.99, SD=5.09 after).
However, mannitol at 18% led to significantly IowBEWL values after patch testing than
SLS alone did (treated site: m=22.99, SD=5.09;aaté&d site: m=35.04, SD=9.85).
EFFECTS OF AMINO ACIDS ON SKIN IRRITATION

Taurine at 3.4% did not lead to a great improveneMEWL (before: m=14.29, SD=3.38;
after: m=33.04, SD=14.49), and taurine at 8.4% #dded to inhibit the increase in TEWL
(before: m=12.34, SD=2.42; after: m=23.53, SD=5.5lQwever, statistical analysis revealed
that the TEWL level after the application of tagriat 8.4% was significantly lower than that
observed for the 3.4% solution. Moreover, taurin®.4% also decreased TEWL (m=23.53,
SD=5.57) as compared to untreated site (m=31.1813[36). Glycine at 5% did not provide
protection against TEWL-elevation resulting frompesure to SLS (before: m=12.47,
SD=5.19; after: m=24.23, SD=12.47). TEWL values sdaes not treated with glycine
(m=24.61, SD=12.57) and at treated sites (m=245F8;12.47) did not differ significantly.
Lower concentrations of polyols and amino acids raddl result in significant differences in

TEWL values at untreated and treated sites aftehpasting.

STUDY I

IN VITRO AND IN VIVO ANTIBACTERIAL EFFECTS OF POLYQS

The effects of the glycerol- and xylitol-containiXglinep® gel on S. pyogenes cultures were

studied. When the gel was inoculated with the ®igppes suspensions, no viable bacteria
were detected from the suspension of 59 CFU(illOBacterial concentration after 24 and 48

hours. 16 bacteria colonies were found after 24rdamd 13 colonies were found after 48

hours from that of 590 CFU/1QQ. bacterial concentration.

In case of S. aureus suspensions, the initial gaumbers of the applied suspensions (3
suspensions were produced) were found to be 1210F0'100uL, 125 000 CFU/10QL

and 54 000 CFU/10QL, respectively. Bacterial concentrations in thatocol samples (which

were taken immediately after the inoculation) camesomewhat lower, but statistically no
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difference was found (108 000 CFU/g, 124 000 CFWB88,200 CFU/g, respectively).
However, considerable decrease was observed igdira numbers after incubation of 24
hours (germ numbers of the 2-2 parallel gels: 2¥ @%-U/g, 38 500 CFU/g, and 61 800
CFUl/g, 39 600 CFU/g, and 29 750 CFU/g, 5000 CFtH#gpectively). After an incubation of
48 hours, no bacterial growth was detected.

As concerngn vivo antibacterial effect of Xylinep® gel, several & was found on the
skin of the subjects prior to the treatment (colanymbers: m=53.27, SD=100.87). Local
application of Xylinep® gel resulted in a signifidafall in colony numbers even after 15
minutes (m=7.47, SD=7.73). An expressed antibadteffect was observed after 74 hours
(m=15.27, SD=20.38).

EFFECTS OF POLYOLS ON SKIN PHYSIOLOGICAL PARAMETERWITHIN 24
HOURS

Application of Xylinep® gel did not influence skpH and TEWL values significantly during
the 24 hours of observation. Regarding the effécKyinep® gel on skin hydration, we
found that compared to baseline (0h) values (M=B&D=5.84), a considerable elevation in
hydration values was detected after 2 hours (m=3455D=9.86). The highest hydration
values were measured after 8 hours (m=48.45, SPB¥x2rthermore, skin hydration values
surpassed baseline values after 12 and 24 hoursields(12h: m=46.9, SD=7.34; 24h:
m=42.52, SD=8.69).

STUDY Il

EFFECTS OF POLYOLS ON SKIN PHYSIOLOGICAL PARAMETERWITHIN 14
DAYS

Statistical analysis did not reveal any differebetween the day O values for different areas
in terms of any studied skin physiological parameféhe data demonstrate that the skin
hydration did not display considerable changehéedontrol area (control: day 0: M=20.45,
25p=17.49, 75p=24.39, day 14: M=22.18, 25p=18.6}=27.89). The vehicle appeared to
exert some skin-hydrating effect (vehicle: day 0-1M.94, 25p=16.39, 75p=23.8, day 14:
M=25.05, 25p=17.99, 75p=32.39). However, glycerot aylitol led to more expressed
increase in hydration (glycerol + xylitol: day 0:=¥8.9, 25p=16.18, 75p=23.4, day 14:
M=29.44, 25p=24.9, 75p=37.51).



The lack of treatment or exposure to vehicle did alkker the TEWL by the end of the
observation period (control: day 0: M=10.5, 25p&3.4/5p=12.38, day 14: M=8.65,
25p=8.25, 75p=10.13, vehicle: day 0: M=9.55, 25p56.75p=11.6, day 14: M=7.85,
25p=6.08, 75p=9.2). Application of glycerol and itgll significantly reduced the TEWL.
Furthermore, the TEWL values of the areas exposedhé¢ polyols were found to be
considerably lower than those of the control areasday 14 (glycerol + xylitol: day O:
M=11.3, 25p=8.35, 75p=12.18, day 14: M=5.45, 25@5475p=7.9).

Friction values measured after the use of vehiaeewhigher than day 0 data, but did not
differ from the appropriate values of the contrdaa(control: day 0: M=113.0, 25p=94.55,
75p=131.1, day 14: M=126.9, 25p=98.35, 75p=144ehiale: day 0: M=128.8, 25p=93.8,
75p=150.15, day 14: M=149.2, 25p=138.6, 75p=228 @atment with glycerol and xylitol
resulted in much more expressed elevations inidrictalues, which were also higher than
those determined in the control area (glycerol +itoly day 0: M=138.1, 25p=100.95,
75p=183.3, day 14: M=241.8, 25p=207.05, 75p=742.05)

As concerns the R-parameters determined with thereter MPA 580, only RO exhibited
noteworthy changes. RO values were significantihér after the application of glycerol and
xylitol for 14 days, the other preparation did motiuence this parameter (control: day O:
M=0.199, 25p=0.174, 75p=0.255, day 14: M=0.205,=Zbp5, 75p=0.224, vehicle: day O:
M=0.174, 25p=0.156, 75p=0.187, day 14: M=0.18, Zbp5, 75p=0.2, glycerol + xylitol:
day 0: M=0.177, 25p=0.165, 75p=0.196, day 14: M8b,25p=0.18, 75p=0.235).

EFFECTS OF POLYOLS ON MORPHOLOGICAL PARAMETERS

Exposure to glycerol and xylitol led to a signifitancrease in epidermal thickness (day O:
M=187.67, 25p=175.33, 75p=218.33, day 14: M=23533=210.33, 75p=257.33). The
vehicle alone did not induce changes in this patantbat differed statistically from the day 0
values (vehicle: day 0: M=212.33, 25p=192.92, 73322, day 14: M=223.83, 25p=196.0,
75p=231.33).

The dermal thickness was also enhanced by glyeakylitol. However, such changes were
not found in the other areas (control: day 0: M=.B66 25p=1317.17, 75p=1846.67, day 14:
M=1678.33, 25p=1319.25, 75p=1939.58, vehicle: day N=1448.0, 25p=1201.08,
75p=1871.17, day 14:. M=1586.17, 25p=1248.75, 75618, glycerol + xylitol: day O:



M=1539.33, 25p=1406.33, 75p=1690.33, day 14: M=1T77625p=1538.33, 75p=1942.75).
Both the vehicle and the preparation with glycenotl xylitol decreased the echogenicity of
the papillary dermis. However, the polyols led tanare considerable reduction in this
parameter and a difference was also found compatrtdthe control area (control: day O:
M=14.0, 25p=10.5, 75p=20.25, day 14: M=14.0, 25p230 75p=18.88, vehicle: day O:
M=14.75, 25p=13.25, 75p=17.25, day 14: M=14.0, 23p25, 75p=16.56, glycerol + xylitol:
day 0: M=14.0, 25p=12.25, 75p=15.38, day 14: M=1R3p=9.13, 75p=11.13).

The interdigitation index displayed relatively loxalues in the control area (control: M=1.11,
25p=1.06, 75p=1.19). 14 days of use of glycerol ayidol resulted in a more expressed
interdigitation between the epidermis and the deroompared with the untreated control
(glycerol + xylitol: M=1.26, 25p=1.18, 75p=1.32)h& vehicle did not appear to influence the
interdigitation (vehicle: M=1.11, 25p=1.06, 75p=8).1In the control areas, approximately
25% of the epidermal cells showed positivity tadigrin. Exposure to glycerol and xylitol
increased this ratio considerably (control: M=19.Z%p=15.13, 75p=33.88, glycerol +
xylitol: M=37.9, 25p=23.87, 75p=47.53). Applicatiah the vehicle was not accompanied by
changes in the expression of filaggrin (vehicle: 245, 25p=15.44, 75p=31.0). MMP-1
protein was also found to be present in the epiderdowever, the applied formulations did
not change the quantity of MMP-1. No significanffelience was found between the control
and the treated areas in terms of MMP-1 (data moive).

Locally applied L-methionine for a 14 day perioddh@o considerable effect on the studied
parameters (hydration, TEWL, friction, elasticigpidermal/dermal thickness, echogenicity,

interdigitation index, ratio of filaggrin positiveells).

DISCUSSION

Antiirritants, as a group, include many different@ounds that are added to topical products
to reduce the irritative effects of other composertn important goal of our study was to
evaluate the effects of various polyols and amiridsaon SLS-induced skin irritation.

4.5% and 15% solutions of xylitol and 5.4% and 188tutions of mannitol contained as
much active agent as 2.6% and 9% solutions of ghyceespectively. Concerning taurine, it
was not possible to use a concentration higher 814% because of the solubility of the
material. Similarly, 5% was the highest concentratof glycine that could be used in the
study.

Our data confirmed that glycerol effectively sums®ed SLS-induced irritation of the skin

when pre- and postpatch TEWL values and untreatedti@ated sites, respectively, were
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compared. Xylitol, mannitol and taurine also dentatsd antiirritant effects whereas glycine
failed to do so.

However, glycerol is not only an antiirritant conymal but also a potent moisturizer (although
these categories show some overlap). Moisturizedifferent types are cornerstones for the
treatment of dry skin since they can promote bamepair, reduce TEWL or contribute to
aesthetic improvement of irritated skin. Glycetofjether with other polyols, lactic acid, urea
and amino acids, belongs to the humectants whicbne of the three main classes of
moisturizers. Humectants hydrate the skin mainlyatyacting and binding water from the
deep dermis and environment. Compared to otheruiations, they are absorbed faster and
therefore are aesthetically better, promoting pawempliance.

We presumed that other compounds, possibly thoseimiectant group, may also positively
affect skin barrier function. The cosmetologic aqgdbility of urea is well-known and it has
also been studied, but the polyols xylitol and mtmhrhave not been tested undervivo
conditions. Althoughn vitro data have been reported on their water-bindingguees,in
vitro andin vivo effects may differ. According to our results, botiannitol and xylitol can
reduce TEWL, i.e. provide protection against SL&uited skin irritation. However, these
polyols differently affect other skin physiologicphrameters. Mannitol hydrates the skin
when it is injected together with hyaluronic acithile xylitol considerably increases
hydration values alone when applied topically.

Considering the beneficial properties of glycenatl xylitol and a possible synergistic effect,
which may originate in their different effect of rge expression, examination of their
combined application seemed to be useful.

Study Il has revealed that the glycerol- and xtontaining Xylinep® gel is able to
decrease bacterial colonization bath vitro and in vivo. Furthermore, this preparation
hydrates the skin for 24 hours. Xylitol is resptesifor the antibacterial effect of the
formulation. However, both polyols contribute teethydration of the skin. According to
recent results of our working group, both glyceaold xylitol provide protection against
increase of TEWL and decrease of hydration in damanmodel of ICD, and xylitol is also
able to hamper penetration of SLS into the deepgars of the skin. Due to these properties, a
glycerol- and xylitol-containing formulation may mibute to the prevention of ICD. In
terms of this disease, the antibacterial effectthef combined formulation shall also be
underlined, because reduction of contaminationritated skin is more difficult than that in
healthy skin.
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Nevertheless, Study Il characterized the effectpadyols only in a relatively short period.
Study Ill has shown that a longer application ofcgrol and xylitol increases not only the
water content of SC, but also that of the deepgrta Ultrasound imaging has revealed an
elevation in both epidermal and dermal thicknessr afxposure to the polyols. Thickening of
the skin can be regarded as a marker of hydratleneover, the echogenicity of the papillary
dermis was measured to be lower and can be exdlam&rms of the binding of a larger
amount of water due to the moisturizing effect.

Improvement of the studied biomechanical paramateag also originate in the hydrating
effect of glycerol and xylitol. Since the frictiocoefficient correlates positively with the
hydration of the SC, the higher friction values. ithe smoother skin, detected in our
investigation may be explained in terms of a highater content of the skin. The parameter
RO, which reflects the passive behavior of the s&iforce, was also found to be higher after
the application of polyols. Nevertheless, we hagefiemed by means of different methods
that glycerol and xylitol considerably increase tiner content in the superficial and deeper
layers of the skin.

The water-binding capacity of the polyols, origingtin their chemical structure is a possible,
but not the only, explanation of the hydrating effé\n important new finding of our study is
that the application of these polyols increasesgientity of filaggrin at the protein level in
the skin. The preliminaryn vitro data suggest that xylitol leads to an elevatedepro
expression of filaggrin. Since the application bfcgrol alone does not seem to influence the
expression of filaggrimn vivo, it can be assumed that xylitol is responsibletii@r increased
guantity of filaggrin. However, the exact mechanisma which this polyol elevates the
expression of filaggrin demands further investgati Although the vehicle alone (as an
aqueous solution) influences few parameters, wimak suggest some hydrating effect of this
preparation, the application of the glycerol- amtitgl-containing gel was accompanied by a
more expressed hydration of the skin, the filaggspression was not altered by the vehicle.
The polyols therefore seem to be responsible fre¢ial hydrating ability of the preparation.
Besides hydration, glycerol and xylitol effectivalpprove barrier function of the skin, as
indicated by reduced TEWL values. As Study Il réedaexposure to glycerol and xylitol for
24 hours increased SC hydration, which was notrapamied by a change in TEWL. Thus, a
longer application of polyols appears to be neddedn improvement of the barrier function.
This finding is in accordance with those of prewatudies, which conclude that the use of
glycerol for at least 3 days reduces TEWL signifiba Xylitol tends to decrease TEWL in
patients with AD after 7 days of use, but this ders not significant. The hydrating effect of
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the polyols may be a potential explanation for thmprovement of TEWL. An inverse
relationship between TEWL and SC hydration is welbwn and moisturizers often improve
barrier function. The mechanism of this interplaas mot yet been fully clarified. However,
the filaggrin expression and NMF level appear totgbute to the skin barrier integrity. An
age-related decline in barrier function has beescrleed and it may be connected with a
lower NMF level in aged skin. A recent study reeedihat exposure to irritants, which results
in barrier disruption, decreases the levels of NNIRus, influencing the NMF level via the
filaggrin expression may contribute to the antiamit effect of the polyols.

Histological analysis has revealed that the momilof the dermal-epidermal junction
(DEJ) is also influenced by the polyol treatments lknown that skin ageing is accompanied
by the flattering of the DEJ, and the rate of ridggght increase decreases with age. The
interdigitation index is an appropriate indicatar fthe characterization of this alteration.
Morphological changes of ageing may originate inmnu® atrophy, decreased collagen
biogenesis and loss of elastic fibers. An elevatiomterdigitation index after exposure to
polyols might indicate some rejuvenation effectgbfcerol and xylitol. Since ultrasound
images have shown that polyol-induced hydratioec$f not only the epidermis, but also the
dermis, these compounds may interfere with agee@lalermal alterations. However, it
should be mentioned that polyols influenced neithergross elasticity (parameter R2 of the
Cutometer) nor the net elasticity (parameter RthefCutometer) in the present study. Hence,
no considerable restoration of the elastic fibardoi be expected. Moreover, glycerol and
xylitol do not seem to decrease the quantity of MMRvhich might have contributed to their
potential anti-aging effect. Thus, a rejuvenatidfea of the polyols and its mechanism
requires further examination. Accordingly, the camelol application of glycerol and xylitol
exerts several beneficial effects on the skin.

On the other hand, the advantageous impact ofttltiesl amino acids was less expressed.
Taurine did not significantly reduce TEWL after espre to SLS. However, TEWL after
application of taurine at 8.4% was lower than tfégr application of taurine at 3.4%. Further,
treatment with taurine at 8.4% decreased TEWL aspewed to treatment with SLS alone.
Glycine was not found to have antiirritant effeatlanethionine also failed to influence the
studied parameters in Study IlI.

In conclusion, our work has revealed the antiintiteffects of glycerol, xylitol, mannitol and
taurine and underlined the advantages originatindpé combination of glycerol and xylitol.
The explanation of their efficacy is that they indulirect physical and/or chemical changes

in the skin, influence expression of different geiieot only expression of filaggrin but also
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that of inflammatory cytokines is affected by pdg)oand have microbiological effects, too.
These results may broaden the possibilities fairatant protection, lead to development of
new cosmetic products, and contribute to the theohgertain dermatologic diseases.

SUMMARY AND NEW FINDINGS

Ourin vivo investigation anan vitro experiments were focused on the applicability afpls
and amino acids for the maintenance of homeosiagse skin. We have demonstrated that
many of these compounds are effective.

* In a model of subclinical irritation, it has beemown that, in addition to glycerol,
xylitol, mannitol and — in a limited way — tauripessess antiirritant effect.

* Combination of glycerol and xylitol decreases theanber of viable bacteria i
pyogenes andS. aureus cultures.

» Application of this combination considerably redsigeerm numbein vivo.

* Glycerol and xylitol together increase skin hydati their long-term application.
improves epidermal barrier function and lead tadsetnechanical properties of the
skin.

 The mentioned combination positively influences pmmiogical parameters of the
skin (rejuvenation effect).

* Glycerol and xylitol increase the protein quantdy filaggrin. This may be an
explanation of many above mentioned beneficialot$te

Hence, these agents can be utilized in cosmetigsinglin order to prevent irritation and the
combination of glycerol and xylitol may be usefuld#&ional therapy for dry skin and may

also soothe the age-associated changes in the skin.
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