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ABSTRACT

Background: The process of skin aging is a complex biological phenome&onsisting of two components,
referred to as intrinsic and extrinsic aging, respebti There are currently several studies that rebearc
probiotics as alternative therapeutic options for aging ski

Content: Skin agingin anindividualis a combinatiorof intrinsic and extrinsic skin aging. Intrinsic skin aging
is a natural process that occurs with age, influenced bycitthrggender, gene, hormon, etc, while the extrinsic
skin aging is influenced by environmental factors, suchfasstyle, pollution, and especially ultraviolet
radiation (photoaging). Probiotics are defined as livermorganisms that when administered in adequate
amounts confer a health benefit to the host. Major prahbiatichanisms of action include enhancement of the
epithelial barrier, increased adhesion to intestinal my@sh concomitant inhibition of pathogen adhesion,
competitive exclusionof pathogenic microorganisms, productiof anti-microorganism substances and
modulation of the immune system.

Conclusion: Aging is a natural process that we cannot avoid, soigiios are an alternative therapy to slow
down the skin aging process, both intrinsic and extrinBimobiotics can decrease MMP (matrix
metalloproteinases) level, which is avfehe factors that play a role in skin aging.

Keywords: Probiotic, Lactobacillus, Skin aging, Healthy lifestyle.

BACKGROUND

The process of skin aginga complex biological phenomenon consistiigwo components,
referred to as intrinsic and extrinsic aging, respectivighg age of elderly more than 65 years old
in 2050 will be doubledin developing countriek.

There is an increasing incidence of chronic diseassdimg skin diseases, which cause the
most frequent complaints in the elderly population. Based onfdatathe Central Bureau of
Statistics, the life expectancy in 2020-2035 is 71 years. Altty developments in all fields,
elderly people need to pay attention to appearance, tifasent from ancient times. It is hoped
that the elderly can become successful aging, not ottipgeld physically, but also mentally and
socially healthy, including being happy and satisfied wi#gmselves, whichanbe achievedn one
way, namely, building individual self-confidence througavention. and treatmeat aging skir*

Various ingredients and methods for prevention and treatanemhentioned in the reference,
the use of sunscreens is useful for protecting the skin 8% (ultra violet), for a wider range of
treatments suchas topical therapy, chemical peels, botulinum toxin, fillenjection,
microdermabrasion, laser, cosmetic surgirtakes timeo get its repaiion average more than 2
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weeks, depending on the therapy used, and requires continudtitiorepétherapy, besides that it
requires a lobf moneyto do the therapy.

Various methods are availalitg the prevention and treatmesftskin aging, starting from the
use of photoprotector ingredients, at a minimum, pati¢rtglé be advised to use sunscreen every
day, topical retinoids every night, and topical antioxidavery day. Completing a routine skin care
regimen with the use of alpha hydroxy acid (AHA), growtttdes, heparin sulfate, stem cells. 4 to
more aggressive therapies such as chemical peels, mimmadgfasion, botox injections, filler
injections, to laser therapy. Several references h@ted that the use of probiotics has also been a
benefitfor health problems, ongf which is skin health.

Probioticsis a term that refer® microorganisms that provide benefilshumans and animals.
These microorganisms The health benefits of probittine been established by several animal
and human studies and the scientific literature showdhbatlinical use of probiotics is extensive
and open to on going evaluation, mechanism of action dfigifcs is also observed to slow or
inhibit the skin aging process contributittghe balancef gut microbes and also plageimportant
role in maintaining health. Therefore, the use of priadsds expected to be an alternative therapy
that carbe usedto prevent skin agin§.

CONTENT
Skin aging

Agingis a process thas often considered a natural process that cammatoided even though
various ways and interventions to live longer have beken. Humans are born, grow and develop
until a certain time limit, then start the aging pisceAgingis a process of gradual and progressive
decline in the physiological function of the body resigjtin the loss of the ability to grow and
develop and increase in weakness, signs of aging becoihke wger time, and skin changes are
the first signs of the aging process. changes in skilgagamely from a combination of intrinsic
(gene mutations, cellular metabolism, hormones) andneidr{eg, chemicals, toxins, pollutants,
ultraviolet / UV, and ionizing radiation). Exogenous or @it aging affects most sun exposed
areas of the body, while endogenous or intrinsic chamgései characteristics of aging skin are
particularly noticeabl@n areas of the skin that are protected from the sun.

Intrinsic aging, reactive oxygen species (ROS) are prodogedidative metabolism of cells.
Exposure to solar radiation also increases the produofid®OS and causes damage to DNA,
protein, and lipids and reduces antioxidants in the skin..

Extrinsic aging, especially causedWy rays, will also causenincreasén ROSin the dermis.
Increased ROS also increases activator protein-1 (Afeg)lation, then inhibits transforming
growth factor (TGFB), thus inhibiting collagen synthesi§:!*
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Figure 1. Schematic illustration showing the changes in fibroblastitagen, and elastic fibers in
the dermal aging process.

Clinical manifestation

Intrinsic and extrinsic skin aging processes have diffeetiologies and changes in both
biological, biochemical and molecular mechanisms btit brert harmful effectsn the connective
tissue of the skin. These changasbe seen clinically and histolopathologically.

Table 1. Clinical featuresf intrinsic and extrinsic skin agihg

INTRINSIC AGING EXTRINSIC AGING
- Xerosis - Xerosis
- Pallor - Multiple telangiectases
- Fine wrinkles - Deep wrinkles
- Decreased - Decreased elasticity
elasticity - Fragility
- Fragili - Dyspigmentation

Table 2. Typical histologicof intrinsic and extrinsic skin agihg

INTRINSIC AGING EXTRINSIC AGING

- Epidermal thinning | - Solar elastosis

- Loss of rete ridges - Reduced numbeof
- Decreased number ( fibroblasts

collagen and elastii - Reduced amourf
fibers extracellular matrix

WWw.ijrp.org



Diah Ngesti Kumalasari / International Journal of Research Publications (IJRP.ORG) ‘.\ IJRP-ORG

International Jo Research Publications
ISSN: 2708-3578 (Online)

239

Youthful Age-related atrophy UVB+ chronological
(Normal) (chronologic aging) aging (photoaging)

Figure 3. Histopathological featuresf normal skin, intrinsic aging, extrinsic agifig
Praobictics

Probiotics is a term that refers to microorganisms ginavide benefits to humans and
animals. These microorganisms contribute to the balahintestinal microbes. According to the
Food and Agriculture Organization (FAO) and the World Health Orgéion (WHOQO) probiotics
are microorganisms that live in the host body in sufficiguantities, which will provide health
benefits. Probiotics is a term that refers to miggaaisms that provide benefits to humans and
animals. These microorganisms contribtatequilibrium. The microorganisniig probiotics consist
mostly of strainsof the genera Lactobacillus and Bifidobacterium, but straihdBacillus,
Pediococcus and some yeasts have also been d#ssndable candidatder probioticsto be found
in dairy and non-dairy products.

"Prebiotic " refers to the selective fermentatibsubstances which causes changes in the
specific composition and / or activity of microorganismmsthe gastrointestinal tract, thereby
benefiting the health of the host. Prebiotics arinddfas food ingredients that cannot be digested
by the digestive tract and have a positive effect on ticeoffora, namely selectively stimulating
bacterial growth in the colon, especially Lactobaeifid Bifidobacteria. "Synbiotic " is a product
that contains both probiotics and prebiotics, sd tha components of each of these become
mutually supportive and can be beneficial for health. Eesnof synbiotics are oligofructose and
bifidobacterial’
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Figure 3. Mechanism of action probiotits
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Theroleof probicticsin aging skin

Aging of the skin is generally associated with increasedkbes, sagging skin, and
increased skin laxity, but when considering the caussettlaims are changing, ahis important
to distinguish between the effects of biological agimgrifisic aging) and environmental factors,
such as sun exposure (extrinsic aging). Generally, photoagirmgutenl changes are considered as
augmentation and amplification of molecular changes assoaiatie chronological skin aging.33
aging skinis also characterized by increased ph, oxidative stressylbtis activity>2?

Probiotics and skin aging-associated microflora chariges,normal micro- flora of the
skin is composed of a limited number of microbial tymeainly gram positive species. A number
of physiological conditions such as hydration, pH, O2, andtrsubstrates are the major factors
in determining the limited number of microbial specihat colonize human skin. Cutaneous
microflora defends the skin against premature agirfiggnnmation, and dehydration aisdnvolved
in competitive exclusion of pathogens and increaseadiaéc nature of the skin, thereby making it
even more inhospitable many pathogerfs.

Probiotics and skin aging-associated ph changes, normagbldkim somewhat acidic and
in the range of 4:5.6 and has been attributed largely to endogenous ageuwinigcthe Na+/H+
antiporter, NHE1, and oner more secretory phospholipase’® (sPLA2) enzymes, which
hydrolyses membrane phospholipids, thereby generatindditgyeacids (FFAs) that contribute to
the acidification of the stratum corneum. Recentlgeereased NHE1 expression that accounts for
the pH abnormalitin moderately aged epiderniismice and human has been reported.The reduced
NHE1l expression could account the impairmentlipid processing and epidermal barrier
homeostasig aged skin eveif further studies wilberequiredto delineate whether altered sPLA2
activity also contribute the functional abnormalitiss moderately aged epidernfis.

Probiotics and skin aging-associated altered stratumeom lipid composition, in the
stratum corneum, the ceramides play an important rddaririer function and water holding of the
normal stratum corneum. stratum corneum dysfunction associdtiechging may result from
ceramide deficiency. The existence of sphingomyelinaseitgdh microorganism in probiotics,
there is an increase in the function of ceramides instregum corneum, so that there is an
improvement in barrier function and elasticity of 8tetum corneurh.

Probiotics and skin aging-associated oxidative stthssepidermis of skin possesses an
extremely efficient antioxidant activity thatsuperiorto most tissues, aritthas been proposed that
the reduction in efficiency of this system during agingais important factor in skin aging.
Generation of reactive oxide species (ROS) is thought togplaajor role in skin aging. All the
biological structuresashuman skin, undergo the detrimental actbROS. The free radical theory
of aging proposes that aging results from accumulation dfatixve damage over a lifetime due to
excess ROS, which result from aerobic metabolism B&t®ration is increased in aged skin and
represents a key stejm molecular pathways, which eventually le&éa increased collagen
breakdown. ROS cause damaglipids, proteins, an®NA and also influence cellular senescehce.

Probiotics and skin aging-associated collagen lewklation, the processes associated with
intrinsic skin aging are thoughb result from a combinatiorof events including decreased
proliferative capacity of skin-derived cells, decreasettimmaynthesis in the dermis, and increased
expression of enzymes that degrade the collagenous n@dliagen is one ofthe main building
blocks of human skin, providing much ofthe skin’s strength. Dermal fibroblasts make precursor
molecules called procollagen, which is converted inttagen. There are two important regulators
of collagen production: transforming growth factor (T @3 cytokine that promotes collagen pro-
duction, and activator protein (AR)-a transcription factor that inhibits collagen productadup-
regulates collagen breakdown by up regulating enzymes calgéix metalloproteinases (MMP).
In aged skin, there is elevation ofAP-1 as compared togyskim. MMP activity is increased in
aged human skin, and is associated with dramatic irextdasgels of degraded collag&n.

Probiotics and skin aging-associated altered immungomnsg, the senescence of the
immune system especially affects cell-mediasdell humoral immunity. A decrease has also been
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observedin the ratio ofmatureto immature T Iymphocytes an@n increasein
proinflammatory cytokine and ROS productio. Age relaa#drations in immune function also
affect the skin, anchayaccounfor the increased susceptibilitythe elderlyto cutaneous infections
and malignancies, and decreased or variable contactdeysfivity reactions. The association
between the composition of the Bifidobacterium microbiatad the different level of
proinfammatory cytokineTNFo as well as antiinflammatory cytokinéETGFf and regulatory
cytokine IL-10 has been recently investigated.

Skin aging-associated biochemical, molecular, and cellular changes and possible sites of action of probiotics

Microflora skin |
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Figure 4. Skin aging-associated biochemical, molecular, aridlaeichanges and possible sites of
action of probiotic

Kim et al, who performed on fibroblasts in human skinhwlite intervention of giving.
plantarum HY7714 1 x 20CFU / ml (colony forming units / milliliter) compared ptacebo, the
outcome decreased MMP-1 and MMP- 13. Results showed thatthinistration of L. plantarum
HY7714 1 x 16 CFU /ml effectively inhibited the expressiafi MMP-1 in human skin fibroblasts
caused by UVB exposure and effectively inhibiké®lP-13 in the dermig?

Kim et al, the hairless rats were 8 for the controug, 8 for the UVB group only and 8
for the treatment group with UVB intervention with L. plamta HY7714 1 x 19 CFU and
compared with UVB alone, the outcome seen was a chiavginkles??

Sugimoto et al, the hairless mice with the interventiasugg were exposed to UV +
Bifidobacterium breve Yakult strain (BBY), compared with ¢toatrol group, namely the group that
was not given UV and the group that was given only thé, outcome was a change in elasticity.
skin, skin surface, elastase activity and leveld of .2

Leeetal, a numbeof 110 individuals aged1-59 years with dry skin and wrinkles, divided
into 61in the group given probiotics and 49 with placebo. The ietgion was given a probiotio
powder form containing L. Plantarum HY7714 (1 x%QFU) for 12 weeks, compared to the
placebo group. for the outcome changes in the water caofténé skin, TEWL, wrinkles on the
face?*

Gauthieretal, healthy women aged > 18 years, gildhexposure. intervention by giving
a drinking supplement containing 5 ¥ gfu) Lactobacillus johnsonii Lal and 7.2 mg carotenoids
compared to placebo. The outcome was decreased Langerisniaaedased factor Xllla + type |
skin dendrocytes, and decreased dermal inflammatosf£eell
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Figure 5.Effect of oral administration of BBY on epidermal thickeneftgct of oral
administratiod®

No Author Media P I C Result
(Population) (Intervension) (Comparasion)

1 Kim etal | Human | Fibroblastsin | L.plantarum Placebo L.plantarum
human skin HY7714 1 x 18 HY7714 1 x1CQ°
CFU/mi CFU / mi
effectively
inhibited
expression of
MMP-1 in
human skin
fibroblasts
caused by UVB
exposure and
effectively
inhibited MMP-
13in the dermis

2 Kim etal | Animal | hairless rats | UVB+L.plantar | UVB - Changen
um HY7714 1 x wrinkles

10° CFU - L.Plantarum
HY7714
inhibited the
number,
depth, and
area of
wrinkles in
hairless mice
and the data
also showed
that L.
plantarum
HY7714
significantly
inhibited
thickening of
the epidermis
in hairless
mice caused
by UVB
exposure.

3 Sugimot | Animal | hairless mice| UV+Bifidobacte | UV Changes skin,
oetal rium breve skin surface,
elastase
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Yakult  strain activity and
(BBY). levels of IL-1B
BBY
significantly
prevents
damage to the
elasticity and
surface of the

skin
4 Leeet al | Human | Individuals | L.Plantarum Placebo Probiotic
aged 4159 | HY7714(1x10° group changes
years old CFU) for 12 in the water
weeks content of
skin, TEWL,wr
inkle onthe

face.Reduce
deep wrinkles
at week 12

5 Gauthier | Human | healthy 5 x 89 (cfu) Placebo Decreased
etal women aged Lactobacillus Langerhans
> 18years | johnsonii Lal cells,

and 7.2 mg increased
carotenoids factor Xllla +
type | skin
dendrocytes,
and decreased
dermal
inflammatory
cells

CONCLUSION

Skin aging , along with developmetinsall fields, the elderly are also expectethecome successful
aging, one of which is to build self-confidence by préwvenand managing skin aging. There have
been many therapeutic modalities that have been carriedralitcurrently there are one of the
alternativedo prevent photoaging and skin agisgkin care with probiotics. Early studi@sanimal
models and clinical trialsn humans have shown that probiotics can slow both iitrarsl extrinsic
aging processes,so, this can be a new thing for tmetimsdermatology division, that probiotics
can restore acidic skin pH, reduce oxidative stress, weskin barrier function.
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