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Furthermore, the skin’s own antioxida-
tive defence system is reduced in mature
skin, protecting skin against damage
caused by endogenous and exogenous
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Mature Skin – Is it too Late for Cosmetics? 

� The Barrier of Mature Skin –
Not Totally Free from Perturbation

It is not only wrinkles and loss of elas-
ticity that are typical signs of mature
skin. There are much more factors which
may heavily affect the well-being of ma-
ture skin such as itchiness, chronic dry-
ness and increased susceptibility against
external aggressors. These factors main-
ly appear due to weaknesses of the skin
barrier.
The stratum corneum is the outermost
layer of the epidermis and is not only an
important interface between skin and
environment, but is also the key to
healthy and attractive skin. In young skin
the Corneocytes, located in the stratum
corneum, together with the intercellular
lipid lamellae form a compact, complex
network which protects the skin from
external aggressors and regulates water
balance and temperature.
Mature skin is different. The epidermis of
mature skin is more susceptible to stress
and the integrity of the skin barrier is re-
duced. This dysfunction can be attributed
to a global deficiency in all the key stra-
tum corneum lipids. Lipid synthesis and
secretion only functions to a limited ex-
tent. The lack in intercellular lipid lamel-
lae can cause reduced cellular cohesion
and increased dryness.
Moreover, physiological changes in ma-
ture skin also include a steady decrease
in the water content of the stratum
corneum. If the water content falls be-
low the level necessary for effective
desquamation, it will eventually lead to
dry, rough and brittle skin. 
In addition, due to decreased epidermal
turnover the Corneocytes become bigger

and amorphous, which can negatively
affect physical barrier properties. It is
worthy of note that aged skin is known
to have increased drug permeability.

M
ature skin is associated with weaknesses of the skin barrier. The
corneocytes of the stratum corneum are morphologically changed
and the synthesis of the epidermal lipids only functions to a limit-

ed extent. The spaces between the cells can no longer be properly sealed
by the intercellular lipid lamellae. This leads to an increased permeability
of the skin barrier; the skin becomes more susceptible to external aggres-
sors, and water can evaporate from the skin more quickly.
Liver-X-Receptor (LXR) is predominantly involved in the synthesis of epi-
dermal lipids. In vitro studies demonstrated that the activation of LXR
leads to up-regulation of further key enzymes, thus stimulating and reacti-
vating epidermal lipid synthesis.
The antioxidative defence system of mature skin is no longer in proper
working order. As a result, exogenous and endogenous reactive Oxygen
species can accumulate and lead to further damage to the cells and barrier.
Modern anti-ageing strategies for mature skin aim to strengthen the skin
barrier and support the antioxidative defence system. The combination of
a plant-derived LXR-activator and a plant extract with antioxidative effica-
cy is a well-thought-out concept which markedly improves typical signs of
mature skin such as chronic dryness, wrinkles, skin roughness as well as
loss of elasticity and firmness.

Abstract



ROS. The skin’s antioxidant defence sys-
tem is normally able to defend itself
against ROS damage through the use of
antioxidant defence enzymes such as
Catalases (which decompose H2O2) and
non-enzymatic small molecule antioxi-
dants such as Ascorbic acid (Vitamin C),
Tocopherol (Vitamin E) and Glutathione.
However, the activity of the antioxidant
defence enzymes and the level of non-
enzymic antioxidants decrease with age
(1). Consequently, the ROS level increas-
es with age, ROS accumulate and finally
lead to accelerated skin ageing which in
turn affects the skin barrier.
To conclude, a deficiency of the epider-
mal key lipids as well as a reduction of
the antioxidative defence system are the
main causes of the barrier perturbations
of mature skin. 
Hence, the up-regulation of the epider-
mal lipid synthesis in association with
the replenishment of the skin’s own an-
tioxidative defence system is an appro-
priate anti-ageing strategy to improve
typical symptoms of mature skin such as
loss of dryness, formation of wrinkles,
enhanced skin roughness, as well as loss
of elasticity and firmness.

� The Immortality Plant
Gynostemma pentaphyllum

The immortality plant (Gynostemma pen-
taphyllum) regulates LXR, thus activat-
ing the key enzymes of epidermal lipid
synthesis.
The liver X receptor (LXR), a nuclear re-
ceptor, is an important regulator of cho-
lesterol, fatty acid and glucose home-
ostasis. LXR is expressed in Keratinocytes
and Fibroblasts of the skin (2). There is
increasing evidence that LXR activators
also have outstanding effects on epider-
mal biology: 
Keratinocyte differentiation is a sequen-
tial process, which ultimately results in
the formation of the stratum corneum,
an epidermal layer consisting of corneo-
cytes surrounded by a lipid-enriched ex-
tracellular matrix. Corneocytes provide
strength due to extensive transglutam-
inase-mediated cross-linking of pro-
teins such as Loricrin, Involucrin, Filag-
grin and others to form the cornified en-
velope. Treatment with LXR activators

stimulates an increase in the markers of
Keratinocyte differentiation; i.e. Trans -
glutaminase, Involucrin, Filaggrin etc.
(2). In addition, the Corneocytes provide
a scaffold which is required for organis-
ing the extracellular lipids into lamellar
membranes. These extracellular lipid lay-
ers are generated and maintained by four
key steps: 1) epidermal lipid synthesis, 2)
lamellar body formation, 3) lamellar body
secretion, and 4) extracellular processing
of precursor lipids to the lipids which
form the extracellular lipid membranes.
Studies have shown that LXR activators
activate all of these key steps (2).
Finally, activation of LXR can block cuta-
neous inflammation by inhibiting the
production of pro-inflammatory Cy-
tokines (2). Thus LXR activators could im-
prove barrier homeostasis by affecting a
number of the key steps required for the
formation of the extracellular lamellar
membranes which mediate the perme-
ability barrier. Indeed, recent studies have
shown that LXR activators accelerate the
recovery of the permeability barrier fol-
lowing acute barrier disruption (3). 
Because of their broad profile of benefi-
cial effects on skin homeostasis, LXR ac-
tivators represent ideal candidates for 
a holistic anti-ageing concept against
chronological skin ageing (4); a read-
justment of the lipid metabolism should
have a beneficial impact on the regener-
ative capacity, firmness, elasticity, hy-
dration and roughness of the skin.
Gynostemma pentaphyllum, the immor-
tality plant, is located in Far East. An ex-
tensive active profile can be ascribed to
the adaptogenic plant: the immortality
herb improves the cardiovascular func-
tion, reduces blood pressure, reduces
Cholesterol, prevents heart attacks and
strokes, and strengthens the immune
system (5). The main active ingredients
were identified as so-called Gynosaponins
or Gypenosides, a particular group of
Saponins which greatly resemble the
Saponins contained in the Ginseng root.
In the meantime, 82 different Gynos-
aponins have been isolated and identi-
fied in Gynostemma pentaphyllum, while
only 28 are known in Ginseng. A new
study shows that Gynostemma penta-
phyllum contains a Dammarane-type
Gynosaponin which exerts an activating
effect on the Liver X receptor (6). RAHN

could demonstrate that a extract from
Gynostemma pentaphyllum activates Liv-
er X Receptor and in this way stimulates
the key enzymes of the epidermal lipid
synthesis.

� The Rock Rose – Cistus incanus

The replenishment of the endogenous
antioxidant defence mechanism may of-
fer a efficient strategy for the treatment
and prevention of skin ageing. Notably,
Polyphenol antioxidants from plants can
assist in preventing ROS damage by neu-
tralizing free radicals.
Cistus incanus, the rock rose is located in
the Mediterranean area. In 1999, as the
plant with the richest Polyphenol con-
tent in Europe, Cistus incanus was se-
lected by the society Herba Historica as
the medicinal plant of Europe. It con-
tains four times as many antioxidative
Polyphenols as red wine and three times
as many as green tea. The most impor-
tant Polyphenols are Kaempferol, Quer -
cetin, Apigenin, Ellagic acid and various
Catechines. Extracts from the Cistus in-
canus have an anti-inflammatory and
antimicrobial effect. An antiviral effect
has also been demonstrated, e.g. against
the flu virus. Attaguile et al. studied the
antioxidative activity of an aqueous ex-
tract of Cistus incanus. The extract dis-
played outstanding photoprotective prop-
erties. It is an excellent radical scavenger,
inhibits lipid peroxidation and protects
against DNA damage (7).
An extract from cistus incanus neutralis-
es endogenous and exogenous reactive
oxygen species and strengthens the re-
duced antioxidative defence system of
mature skin.

� Efficacy Studies

This innovative and well-thought-out
active ingredient contains a combina-
tion of extracts from Gynostemma pen-
taphyllum and from Cistus incanus. The
presented in vitro studies show the re-
sults obtained with the extract from Gy-
nostemma pentaphyllum. The final ac-
tive ingredient (REFORCYL®) was used to
carry out the in vivo studies, shown be-
low.
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� Gynostemma pentaphyllum
Extract Activates LXR
(in vitro Study)

Aim of the study
To investigate the ability of a Gynos-
temma pentaphyllum extract (GP) to ac-
tivate LXR in human Keratinocytes.

Method
Analysis of LXR expression in primary hu-
man Keratinocytes treated with Gynos-
temma pentaphyllum extracts by real-
time (RT) PCR.  

Implementation
First, to identify the cytotoxicity level, a
range of 10 extract concentrations was
tested. Second, primary human Ker-
atinocytes were cultivated in the pres-
ence of sub-toxic Gynostemma penta-
phyllum extracts at indicated concentra-
tions for two days, followed by RNA iso-
lation, and RT-PCR analysis. Treatments
were carried out in duplicate. Relative
LXR expression was calculated with ref-
erence to untreated controls. Fig. 1 shows
mean relative expression + standard er-
ror of the mean (SEM) from two inde-
pendent experiments (each with dupli-
cates).

Result
Dependent on the doses, treatment with
Gynostemma pentaphyllum extracts in-
creased the expression of LXR by 30%
and 39% in comparison with the un-
treated control which, in turn, will have
a stimulating effect on epidermal lipid
synthesis. 

� Gynostemma pentaphyllum
Extract Activates the Key Enzymes
of Epidermal Lipid Synthesis 
(in vitro Study)

Method
RT-PCR analysis of primary human Ker-
atinocytes treated with Gynostemma
pentaphyllum extract. Expression analy-
sis of LXR target genes, which are »key
enzymes« for epidermal lipid synthesis
(2) (Fig. 2).

Implementation
Primary human Keratinocytes were cul-
tivated in the presence of 0.00195% Gy-
nostemma pentaphyllum extract for two
days, followed by RNA isolation, and RT-
PCR analysis. Treatments were carried
out in duplicates. Relative »key enzyme«
expression was calculated with reference
to untreated controls. Fig. 2 shows mean
relative expression + standard error of
the mean (SEM) from two independent
experiments (each with duplicates).

Result
Treatment with Gynostemma pentaphyl-
lum extract activates the key enzymes of
epidermal lipid synthesis: ACS expres-
sion: +14%, GCT expression: +23%, FAS
expression: +21%.

The activation of LXR results in the acti-
vation of ACS, GCT and FAS and thereby
stimulates the epidermal lipid synthesis.
The future active ingredient will thus
able to strengthen the skin barrier from
within and counterbalance the lack of
epidermal lipids which is typical of ma-
ture skin (Fig. 3).

� Improvement of Skin Hydration, 
Firmness, Elasticity and Roughness
(in vivo Study)

Method
Skin hydration was determined using a
Corneometer MPA 5 CPU which registers
the electrical capacitance of the skin
surface.
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-Fig. 1 Dependent on the dose, Gynostemma pentaphyllum activates LXR by 30 %
and 39 %

-Fig. 2 ACS: Acetyl CoA Synthetase, GCT: GlucosylCeramid Transferase and FAS: Fat-
ty Acid Synthase are the key genes regulating the epidermal lipid synthesis



Skin firmness and elasticity were deter-
mined using a Cutometer MPA 580.

Skin roughness was determined using
PRIMOS® 5.6 high-res, a non-contact
measurement device (parameter RZ =
mean depth of roughness).

Implementation
Comparative efficacy test with 20 fe-
male individuals 56 – 77 years old (aver-
age: 64.4). Test subjects applied a roll-on
formulation consisting of water, potas-
sium sorbate and 1%, 3% and 5% active
ingredient. Test formulations and place-
bo (0% active ingredient) were applied
to the inner side of the forearms twice
daily for 28 days. One area remained un-
treated and served as an additional con-
trol. Skin parameters were measured on
day 0, 14 and 28 as follows:
Skin hydration with 1%, 3% and 5% ac-
tive ingredient. Skin roughness with 3%
active ingredient. Skin firmness and elas-
ticity with 5% active ingredient.
Fig. 4 depict mean + standard error of
the mean (SEM) with reference to un-
treated control. * indicates p < 0.05 as de-
termined by two-tailed, paired student’s
t-test.

Result
Already a concentration of 1% active in-
gredient leads to an increase in skin hy-

dration (results not shown). For each test
concentration effects could already be
observed after 14 days of applications. 
After four weeks application of 3% ac-
tive ingredient, skin hydration increases
by 33% compared to untreated control
(26% compared to placebo). Skin rough-
ness is reduced by 11% (48% compared
to placebo).
After 28 days, 5% active ingredient im-
proves skin hydration by 32 % compared
to untreated control (23% compared to

placebo). Skin firmness is improved by
14% compared to untreated control
(75% compared to placebo), skin elastic-
ity increases by 9% (36% compared to
placebo).
To summarise, REFORCYL® powerfully
increases skin hydration, firmness, elas-
ticity and smoothness; effects are al-
ready observed after 14 days of appli-
cation. REFORCYL®’s efficacy increases
with increasing concentrations of RE-
FORCYL®.
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-Fig. 3 Gynostemma pentaphyllum extract activates the key enzymes of the epi-
dermal lipid synthesis: ACS Expression + 14%, GCT Expression + 23% and FAS Ex-
pression + 21%.

-Fig. 4 3% active ingredient lead to an increase in skin hydration and a reduction in skin roughness in vivo



� Wrinkle Reduction in the Crows’
Feet Area (in vivo Study)

Method
Wrinkle depth was determined using
PRIMOS® 5.6 high-res, a non-contact
measurement device, which allows for
real-time 3D in vivo measurement of the
micro topography of human skin by
means of the parameter RMax which is
defined as the maximum vertical dis-
tance from the highest peak to the low-
est valley.

Implementation
Efficacy test with 20 female individuals
55–75 years old (average: 63.3). Test sub-
jects applied a light gel containing 3%
active ingredient to the crows’ feet area
of the face twice daily for 28 days. Wrin-
kle depth was measured on day 0, 14, and
28. Results are shown in comparison to
the initial condition in the same test
area. Fig. 5 depict mean + standard er-
ror of the mean (SEM) with reference to
initial condition. * indicates p < 0.05 as
determined by two-tailed, paired stu-
dent’s t-test. In addition, before/after
photographs were taken from 10 ran-
domly selected individuals.

Result
A positive effect was found in 85% and
95% of the study participants after 14
and 28 days of treatment respectively.
3% active ingredient statistically signif-
icantly decreased wrinkle depth by 8.6%
(14 days) and 14.1% (28 days). The result

is so remarkable that it is visible to the
naked eye (Fig. 6).

� Conclusion

The combination of Gynostemma pen-
taphyllum extract and extract from the
rockrose Cistus incanus represents an in-
novative anti-ageing concept for mature
skin. As shown in our studies, the im-
mortality herb Gynostemma pentaphyl-
lum is a very effective activator of LXR
and stimulates the target genes of epi-
dermal lipid synthesis thus replenishing
the skin barrier from within. Rock Rose
extract strengthens the antioxidant de-
fence system which is reduced in mature
skin. The active ingredient shows a five-
fold efficacy against the typical signs of
mature skin: hydration, firmness, wrinkle
depth, elasticity and skin roughness. All
of which were found to be markedly im-
proved.
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Fig. 6 The application of a gel with 3% active ingredient leads to a visible reduc-
tion on wrinkles in the eye area

-Fig. 5 5% REFORCYL® improve skin hydration, firmness and elasticity in vivo

Before application After 28 days
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