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How cutaneous microbiota interacts in sensitive skin?

SKIN SENSITIVITY

Human skin is a complex barrier organ that provides an ecological niche for a wide range of microorganisms.

The majority of these microflora are harmless or beneficial, providing protection against pathogens and playing an important rele in medulating the host's
cutaneous innate and adaptive immune systems.

The symbiosis depends on a complex “dialogue” necessary for healthy skin and an efficient skin barrier function between :'
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Initiate or exacerbate avariety of inflammatory skin conditions especially those associated with barrier dysfunction such as:

* Infections, chronic inflammatory skin diseases (eqg, atopic dermatitis, psoriasis, rosacea, acne)
» Complaints of sensitive, pruritic, and irritated skin.**

What is the skin microbiota?

A single square centimeter of the human skin contains up to one millien microorganisms, including diverse communities of viruses, bacteria, fungi, and mites.
While bacteria account for only 0.19% of this total (1 millionfcm?), they are generally considered to be the most important living organisms in this ecosystem.
Bacteria are present on the skin surface, deeper layers of the epidermis, the dermis, and dermal adipose tissue.?

Culture-based studies indicated that Staphylococcus epidermidis, other coagulase-negative Staphylococci, and coryneforms of the Actinobacteria phyvlum were
primary bacterial colonizers of the skin. However, many organisms may be present that are said to be uncultivable or are outcompeted by organisms that grow

more readily in culture.®

The microbiota of the skin varies across its surface, and four main "environments" have been described: 3
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MOIST SEBACEOUS

(the axilla, the inner elbow, or the (the forehead, the malar crease,
inguinal fold), harboring mostly the retroauricular crease, and the

Staphylococci and Corynebacteria; back), having a higher density of

Propionibacteria;

3 4

DRY OTHERS
(eg, the upper buttock area), (sweat glands or hair follicles),
hosting predominantly hosting facultative anaerobes,
Staphylococci, Propionibacteria, such as Propionibacterium spp.

Micrococci, Corynebacteria,
Enhydrobacter, and Streptococci;

What is the relationship between skin barrier and skin microbiota?

The skin barrier, as well as the microbiota, protects the body against a wide range of external dangers. This barrier consists of the epidermis and several
layers below it that influence function and harbor microbes. It is becoming increasingly accepted that commensal species of microorganisms that naturally
reside on the surface of the skin's bacterial landscape is highly dynamic with both the composition and relative abundance of bacteria varying considerably
across individuals.?

The diversity and abundance skin are an integral part of the innate immune system. These bacteria contribute to protection against pathogen growth by
competing for nutrients and space.? There is a balanced interplay between the host cells and resident and/or transient bacterial populations that is
continuously affected by intrinsic (host) and extrinsic (environmental) factors (Figure 1).These factors alter the composition of the skin micro-organism
community and may influence skin barrier function by inducing an unbalanced microbial state or dyshiosis that may be evidenced in chronic skin diseases, such
as atopic dermatitis, psoriasis, rosacea, or acne.?
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Figure 1: Current model of relationship between skin barrier and skin microbiota.?

HOW SKIN MICROBIOTA INTERACTWITH HUMAN SKIN BARRIER

Proteases May affect corneocytes desquamation and many skin proteins (ie, filaggrin) invelved in stratum corneum cohesion
Lipases Break down surface lipids with potentially irritant by-products including fatty acids
Ureases Virulence factor found invarious pathogenic bacteria; essential in host colenization and in maintenance of

bacterial cells in tissues

Biofilm FProtect bacterial colonies on the skin

Bacteriocins Bactericidal peptides regulating bacterial population

Quorum sensing MNeeded for microbiota balance; effect not known on the skin

Skin nutrition Support commensal bacterial growth

Skin education Immunology by lipopolysaccharides (Gram-negative bacteria) and teichoic acids (Gram-positive bacteria)

HOW HUMAN SKIN BARRIER INTERACTS WITH SKIN MICROEBIOTA

Provides nutriments Specific culture medium depending on micreenvironment {moist, sebaceous, dry)
Control climate pH, temperature, moisture, and sweat controlled depending on skin area

Climate and nutriments Counter-select bacteria growth

Bacterial balance regulation B-defensins production

Table 1. Interactions between Skin barrier and Skin Microbiota

Skin microbiota can affect skin barrier function via bacterial enzymes, such as proteases, that may impact corneccyte desquamation or lipases that may break
down skin surface lipids (Table 1). Antibiotics, corticosteroids, radiotherapy, and chemotherapy can all influence the composition of the skin microbiota. It has
also been shown that frequent hand washing disturbs skin barrier function, resulting in irritation and changes in the hand skin microbiota.?

What's to be done in practice currently?

These microorganisms require water, sources of carbon, nitrogen, macro-, and microelements. Maintaining the normal, highly diverse skin microbiota appears
to be important for skin health, and moisturizers may help to maintain this diversity.® Moisturizers modify the water activity of the skin and so change the growth
of awide range of bacteria with the potential to compete with potentially pathogenic organisms.™"

Thus, moisturizers play two important roles in the barrier function of the skin:®

Maintenance of the normal
composition of the skin microbiota

Preservation of the physical barrier

is said to be influenced by gender,
age, and ethnicity

Climate, ultraviolet radiation, pollution, and lifestyle factors including diet, hygiene habits, and drug
and alcohol consumption may also influence the composition of the skin microbiota.’*"?

Moisturizers bind water to the stratum corneum, improving the skin surface hydration. This has
been shown repeatedly to improve the epidermal barrier function and reduce stinging, scaling,

redness, and cracks associated with xerosis."

"To moisturize" does not only mean providing moisture, it also signifies preventing moisture evaporation from the skin. Moisturizers can be formulated with
emollient, humectant, moisturizing, or occlusive agents; and some formulations have potential prebiotic activity since they may provide food for the skin
microbiota.?

Moisturizers can be formulated with thermal water:
The physicochemical characteristics of thermal water depend on the nature of the geologic materials through which the groundwater has moved.
Common soluble minerals include: ®

Ca* COH Si Fe NaOH S M

Calcium Bicarbonate Silicates lron Sodium and Sulphur Metals
Compounds Magnesium Salis Compounds

Trace elements, including selenium or strontium, as well as purity and pH are also important parameters that may influence the specific biclogical activities of
thermal waters. For example:

PRESENCE OF SELENIUM™ ™

* Free-radical scavenging
* Anti-inflammatory properties * Thermal waters have a unique microbial signature
* Provides protection against toxic heavy metals related to their specific mineral content?
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