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Shisaido Discover sNew M echanism of the Gener ation of Sressreated Acne
through Research at a Gene Expresson Leve
Successful Development of New I nhibitory Ingredient Neem L eaf Extract

Shisaido has discovered anew mechanism of the generation of stress-rd ated acne through research a agene expression leve
inwhich stresshormones, which are largdly produced in the body dueto psychologicd stress, have been found to worsen the
inflammeatory reection of acne. Additionaly, in conjunction with this reseerch, Neem Leaf Extract has been successfully
developed through studying ingredientsthat will dleviate theinflammeatory reaction and inhibit the worsening of acne caused
by sresshormones.

Basad on these current ressarch results, Shiseido plansto promote the deve opment of skincare products thet will
prevent sress-rdated acne and maintain good skin condition for hedthy, beautiful skin.

Cause of occurrenceand wor sening of acne

Various factors are reaed to the occurrence and worsening of acne. There are a considerable number of sebaceous glands,
which are made up of groups of cdlsthat secrete sebum in human facid skin, and sebum secreted from sebaceous glandsis
pushed to the skin surface via pores. Acne occurs during this process when the openings of pores are dogged dueto various
reasons such as the impeded secretion of sebum, whereby sebum builds up within pores, which swel and can leed to acne
Additiondly, Propionibacterium acnes (P. acnes), the bacteria reponsble for acne, are condantly present on skin. These
becteria produce substances that decompase sebum and cause irritation, acting on skin cdls to cause an inflammeatory
reaction often associated with acne.

Furthermore, the environment of today’s dressfilled society and greater psychologica dress in line with career
demands are said to be rlated to the occurrence and worsening of acne. “ Stress-rdlated acne?’ caused by these factors was
previoudy purported to “worsen asaresult of anincrease of facid sebum induced by changesin hormone badance withinthe
body dueto stress”

Amid such an environment, there are many women who are concerned about acnein their daily life and have aneed for
skincare productsthat will prevent stress-rdated acne and leed to hedlthy, beautiful skin.

Discovering new mechaniam of thegeneration of acne causad by stressand development of inhibitory ingredient
Shisaido has promoted ressarch a agene expression leve using human epidermd cdls, in which anumber of resultswere
atained confirming thet “ cortisol,” aprimary stresshormone, increases (promotes) the expresson of the receptor of P. acnes
[Toll-like receptor 2 (TLR2)] present in epidermd cdlls. Theresultsindicated that the " expression of the receptor of P. acnes
inthe skinisincreased by the stress hormone cortisol, and thus, skin becomes more sengitive to P. acnesand worsensthe
inflammetory reaction of acne” Thisrepresentsanew mechaniam of the generation of Stress-rdated acne not recognized
until now. (see diagram)

Conseguently, researchinto agentsthat have an inhibitory effect on the expression of the receptor of P. acneswas
conducted, whereby Neem L eef Extract wasidentified from among more than 100 candidate ingredients to possesssuch an
inhibitory effect. Neem Lesf Extract isaliquid extracted from leaves of the Neem tree, an evergreen tree of the Mdiaceee
family (scientific name: Mdia Azadirachta; seeimage) that contains many active ingredientsto achieve various effects,
induding anti-inflammeatory and anti-oxidative effects. The Neem treeiswiddy grownin India, Southeast Asia, South
Americaand Africaand iscommonly usad for various trestments of diseases, induding malariaand tuberculoss, aswdl as
for ather purposes such asinsect repdlant, toothpaste and soap.
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[Diagram] New mechanism of generation and worsening of acne caused by stress

[Image] Neem (Scientific name: Melia Azadirachta)



