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Establishment of an in vitro model to
study the effect of psychological stress on
human skin stem cells
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Introduction: Results & Discussion:

One of the major stress response systems in vertebrates is the
hypothalamus-pituitary-adrenal (HPA) axis that connects the central
nervous system with the endocrine system and regulates the secretion of
glucocorticoids. Interestingly, the human skin expresses major
elements of the HPA axis including corticotropin releasing factor (CRF),
CRF receptors and glucocorticoids, such as cortisol (1). Stress also
involves the sympathetic nervous system and the release of
catecholamine neurotransmitters, such as epinephrine and
norepinephrine. These neurotransmitters as well as the adrenergic
receptors they bind to are also present in the skin (2). Whereas the effect
of stress on keratinocytes is partially known (3, 4), the function of
psychological stress on skin stem cells is largely unexplored. Thus,
we aimed to develop an in vitro model using skin stem cells and a
psychological stress inducer along with an appropriate end point,
which can be used for efficacy screening to identify modulators of

chronic psychological stress in the skin.
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Whereas the secretion of IL-8 and IL-1B was less pronounced and
consistent, IL-6 was identified as a reliable biomarker in this

model. Chronic stress induced by treatment with

norepinephrine or stressin I, a CRF1 agonist, led to a

significant and reproducible increase of IL-6 secretion.
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Figure 3: Release of IL-6 from HEPSCs treated with different stress
inducers.

Using this model, plant stem cell extracts with protective

CRF CRF potential against psychological stress were identified.
Pituitary gland Keratinocytes & Fibroblasts (CRF1) 200
180
POMC POMC 2o 160 & 1
ACTH ACTH gc 140 .
£ o . I 1 mnon-stressed control
Adrenal gland Keratinocytes & Fibroblasts 88 100 - 5
3% 80 0.5 pM stressin |
% T 60 ©100 M norepinephrine
Cortisol Cortisol eg 40

Effects on gene expression via
glucocorticoid receptors (GR)

Systemic cortisol effects

Figare 1 Thecentral-HPA axis and the'

cells.

Bf the"HPA axisexp Trrskim

The assay was established in human epidermal progenitor/stem cells
(HEPSCs), treated with different stress inducers for 6 hours or for 2 and 4
days to simulate acute and chronic psychological stress. Supernatants
were harvested and analyzed for IL-1B, IL-8 and IL-6 by ELISA to assess
potential biomarkers. In a last step, using this model, four plant stem cell
extracts were tested for their potential to protect HEPSCs from

psychological stress.
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Figure 4: Release of IL-6 from stress-induced HEPSCs after treatment with
exemplary plant stem cell extracts PSCE-3 and PSCE-4.

Conclusions:

The established in vitro model can help to elucidate the
consequences of chronic psychological stress on the self-
renewal capacity of the skin and can be used for efficacy
screening of molecules to identify modulators of chronic
psychological stress in the skin, which is important for the

development of a new generation of neurocosmetic active
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