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Introduction

In

Interest in the use of “natural” ingredients to combat skin diseases and signs of aging remains
strong. These ingredients are sought either as first-line options prior to scheduling an appoint-
ment with a physician or as adjunctive treatments alongside traditional medical interventions.
They have also served as alternative options for patients and providers in cases where stan-
dard therapies have proven ineffective, intolerable, or less desirable. Natural ingredients are
commonly perceived as being gentler and safer than prescription therapies, and patients of-
ten turn to their dermatologists for an expert opinion on which ingredients might best meet
their particular skin care needs.

As consumer and. patient demand for such products continues to increase, our scientif-
ic understanding of how these ingredients work has also deepened. Just in the last few
decades, several naturally-derived ingredients have been subjected to rigorous scientific
study. Carefully designed clinical and bench studies have begun to provide sound scientific
evidence supporting the role of certain natural ingredients in skin care, turning what used
to be home remedies into scientifically-sound medicaments. Dermatologists are also learn-
ing more about the important roles of inflammation and oxidative stress on skin behavior,
and naturally-derived ingredients tend to possess potent anti-inflammatory and antioxidant
properties. Consequently, even though natural/botanical compounds have been used for
centuries for purported medicinal and healing properties, the science is just now becoming
sophisticated enough to explain the mechanisms behind these healing effects.

¢ The goal of .this supplement is t@yarm practitioners
with the knowledge they need to discriminate potentially

effective over-the-counter products from those that lack

anypscientific jbasis for-their claims.”?

In this supplement, a select group of natural ingredients will be reviewed in the context of
both,cosmetic and medical concerns. Data supporting the use of certain natural ingredients
such as-colloidal oatmeal-and-avenanthramides in'the treatment of atopic dermatitis and a
defective skin barrier is discussed by Dr.\Dohil. Dr. Alexis focuses on skin of color, and the use
of natural ingredients such as soy and niacinamide in the management of hyperpigmentation.
Finally, | address the cosmetic benefits of natural ingredients such as mushrooms, feverfew,
and tea on the skin, and discuss the benefits that wheat can have on damaged hair. The goal
of this supplement is to arm practitioners with the knowledge they need to discriminate po-
tentially effective over-the-counter products from those that lack any scientific basis for their
claims. When patients turn to their dermatologists asking for guidance, we will be equipped
to provide evidence-based counsel.

Whitney P Bowe MD

Clinical Assistant Professor of Dermatology
SUNY Downstate College of Medicine
Brooklyn, NY
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ORIGINAL ARTICLE JOURNAL OF DRUGS IN DERMATOLOGY

Natural Ingredients for Darker Skin Types:
Growing Options for Hyperpigmentation

Andrew E Alexis MD MPH? and Paul Blackcloud BA

*Skin of Color Center, St. Luke's Roosevelt Hospital, New York, NY;
Columbia University College of Physicians & Surgeons, New York, NY

ABSTRACT

Dyschromia is one of the most common dermatological concerns in patients with darker skin.” Disorders. of hyperpigmentation,
including postinflammatory hyperpigmentation, melasma, solar lentigines, and miscellaneous causes of facial hyperpigmentation,
are the most frequently treated dyschromias and can have a considerable psychosocial impact. Given the high prevalence of hyper
pigmentation and the considerable demand for.an even complexion, newer treatment options for hyperpigmentation are of growing
interest among consumers, manufacturers, and dermatologists. Blinded, controlled studies demonstrating skin lightening effects
in soy, niacinamide, n-acetylglucosamine, licorice extract, arbutin, vitamin c, kojic acid, emblica extract, lignin peroxidase, and glu-
tathione have led to the development of a growing list of non-prescription skin care products that can be incorporated (mostly as

adjuncts) in the management of hyperpigmentation.

J Drugs Dermatol. 2013;12(suppl 9):s123-s127.

INTRODUCTION

ncreasing demand among consumers for naturally derived

or botanical ingredients in skin care products has led to the

development of numerous over-the-counter or physician-
dispensed cosmeceutical products that are marketed as having
natural active ingredients. Among patients and/consumers with
darker skin types, interest in newer products that promote an
even skin tone and/or improve hyperpigmentation is especially
strong. Over the past 15 years, a growing list of products con-
taining naturally derived or botanical active ingredients with
effects on hyperpigmentation have been evaluated in blinded,
controlled clinical studies (Table 1). Knowledge of these prod-
ucts is useful to the practicing dermatologist so that questions
from patients about non-prescription options can be answered
effectively and the potential to use such products as adjunc-
tive, maintenance, or alternative therapy in the management
of dyschromias can be considered. In this article, naturally de-
rived active ingredients with effects on hyperpigmentation are
reviewed, with a focus on those that have been evaluated in
published clinical trials.

Soy

Soy contains a variety of active components, including phy-
tosterols, which help restore barrier function and replenish
moisture; vitamin E, an antioxidant; large soy proteins, which
provide skin smoothing and softening effects; and natural soy
surfactants, which provide a gentle cleansing action. Soybeans

contain small protein serine protease inhibitors, Bowman-Birk
inhibitor, and soybean trypsin inhibitor, all of which have been
shown to inhibit the proteinase-activated receptor-2 (PAR-2)
pathway:2.PAR-2.is;a G-protein couple receptor that regulates
phagocytosis._of melanosomes by keratinocytes. Inhibition of
this pathway reduces this phagocytosis, leading to reduced
melanin transfer and reduced cutaneous pigmentation.®> Small
soybean-derived proteins have been shown to reduce ultravio-
let B (UVB)-induced pigmentation.?

In a study of 16 Latina women with mottled pigmentation, a
stabilized total soy extract was applied once daily to the ar
eas of dyspigmentation for 3 months, with untreated areas
of dyspigmented lesions serving as controls. Improvements
were observed in 14 of the 16 subjects, with a mean reduction
in hyperpigmentation of 12%.* A larger double-blind, placebo-
controlled, 12-week clinical study was conducted comparing
a soy-containing moisturizer with broad spectrum sunscreen
(SPF 30) with its vehicle (also containing sunscreen). Enrolled
in the study were 68 participants between 30 and 50 years old,
with moderate levels of skin roughness, blotchiness, and mot-
tled hyperpigmentation, who applied product daily. Significant
improvements in the mean scores for fine lines, mottled hy-
perpigmentation, blotchiness, and skin clarity were observed
as early as week 2 when compared with baseline values. At
week 12, patients using the soy-containing moisturizer with
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TABLE 1.

A.FE Alexis, P. Blackcloud

Summary of Natural Active Ingredients, Mechanism(s) of Action, and Clinical Studies

Soy Inhibition of PAR-2 pathway

Inhibition of melanosome
transfer to keratinocytes

Niacinamide

N-acetylglucosamine (with
niacinamide)

Inhibition,of conversion of pro-
tyrosinase to tyrosinase

Licorice extract Inhibition of tyrosinase

Arbutin Inhibition of melanosomal
tyrosinase and DHICA polymerase
Vitamin C Inhibition of tyrosinase activity

Kojic acid (with glycolic acid) Inhibition of tyrosinase activity

Emblica extract (with kojic
acid and glycolic acid)

Inhibition of melanogenesis

Lignin peroxidase Degrades/depolymerizes melanin

Glutathione Inhibition of tyrosinase activity

Mottled pigmentation

Skin roughness, blotchiness, and
mottled hyperpigmentation

Facial hyperpigmentation

Melasma

Irregular hyperpigmentation/
solar lentigines

Melasma

Solar lentigines

Melasma, solar lentigines
Melasma
Melasma

Facial dyschromia

Skin lightening
Skin lightening

Latina women (n=16)*

Women with Fitzpatrick skin
types I-lll (n=68)°

Asian women (n=18)¢
Indian women (n=200)"

(n=27)8

Caucasian women (n=202)°

Egyptian women (n=20)""

Caucasian women (n=34)"
Non-Caucasian women (n=16)"

Asian patients (n=34)®
Chinese women (n=40)"
(n=39)%

Multiethnic patients (n=80)2"

Asian women (n=51)??

Thai patients (n=60)?*

DHICA, 5,6-dihydroxyindole-2-carboxylic acid; PAR-2, proteinase-activated receptor-2

sunscreen (SPF 30) exhibited significant mean improvements
in all of these facial parameters compared with patients using
the placebo moisturizer.®

Niacinamide

Niacinamide is the biologically active amide of vitamin B3 and'is
found in many root vegetables and yeasts. In vitro studies have
shown that niacinamide inhibits the transfer of melanosomes
to keratinocytes.’ In a randomized split-face-study of 18 Asian
women with hyperpigmentation, a 5% niacinamide moisturizer
applied for 4 weeks significantly decreased hyperpigmentation
compared with the vehicle.® In a 10-week control study of more
than 200 Indian women with facial hyperpigmentation, results
showed that a topical lotion made with niacinamide, panthenol,
and tocopheral-acetate yielded improvement in hyperpigmen-
tation and evenness in skin tone compared with control.” In a
randomized, split-face study comparing niacinamide 4% cream
with 4% hydroquinone (HQ) cream in the treatment of melasma
(n=27), colorimetric improvement was similar in the 2 treat-
ment arms at week 8.8

Chitin (N-Acetylglucosamine)

N-acetylglucosamine (NAG) is a derivative of glucose and the
monomeric unit of chitin, the primary component of the outer
shell of insects and crustaceans. As a skin-lightening agent, it
works by inhibiting the conversion of pro-tyrosinase to tyrosi-
nase, modulating expression of various pigmentation-related

genes.? In a 10-week, double-blind, vehicle-controlled study of
202 women, a moisturizer with 2% NAG and niacinamide dem-
onstrated significant improvement in reducing areas of facial
spots and the appearance of hyperpigmentation compared
with the-vehicle control.®

Licorice Extract

Licorice extract comes from the root of Glycyrrhiza glabra. Gla-
bridin;-a component of licorice, is a tyrosinase inhibitor that was
shown to'reduce UVB pigmentation and erythema in guinea
pigs when applied for 3 weeks after UVB irradiation.” Liquitin,
another component of licorice, also yielded a reduction in pig-
mentation in a double-blind, controlled, split-face study of 20
women with melasma. In the study, the patients applied a 20%
liquiritin cream twice daily (1 gram/day) for 4 weeks. Sixteen
of the 20 patients treated with liquiritin showed an “excellent
response” compared with none in the vehicle control.”

Arbutin

Arbutin is a naturally occurring derivative of HQ found in bear-
berry that converts to HQ in vivo. It is structurally homologous
to tyrosinase and therefore competitively inhibits melanosomal
tyrosinase and 5,6-dihydroxyindole-2-carboxylic acid (DHICA)
polymerase activities.'? In a clinical trial of 50 females (34 Cau-
casian lighter skinned individuals and 16 non-Caucasian darker
skinned individuals) with solar lentigines, topical treatment of
deoxyarbutin (dA) for 12 weeks resulted in a slight to significant
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reduction in overall skin lightness and improvement of solar
lentigines. In another component of this study, guinea pigs
were treated with dA, HQ, kojic acid, or arbutin for 9 weeks.
Those treated with dA showed a decrease in pigmentation with
no signs of skin irritation, while those treated with HQ showed
signs of irritation that resulted in irregular darkening, beginning
at week 3 of treatment.™

Vitamin C

Vitamin C is a water-soluble vitamin and antioxidant found in
many fruits and vegetables. Ascorbic acid, a form of vitamin C,
works by inhibiting tyrosinase activity through interacting with
copper; but the method of delivery needs to.be considered. be-
cause it is rapidly oxidized and unstable. An active lipid form of
pro-vitamin C called tetrahexyldecyl ascorbate has been found
to be more stable than ascorbic acid and other vitamin C prepa-
rations, and has been shown to deliver vitamin C to the dermis
and fibroblasts.™

In a randomized, double-blind study of 22 individuals in Japan,
results showed that areas applied with a lipophilic pro-vitamin
(VC-IP) cream after UV exposure showed significantly less UVB-
induced skin pigmentation compared with control.”™ In another
study using magnesium-L-ascorbyl-2-phosphate, a stable de=
rivative of ascorbic acid, 19 of 34 Asian patients demonstrated
significant lightening of melasma or solar lentigines,; as mea-
sured by colorimetry.'®

"Among patients and consumers with
darker skin types, interest in hewen
products that promote an even skin tone

and/or improve hyperpighienatationsis

especially strong."

Kojic Acid

Kojic acid is a chelation agent produced by several species of
fungi, especially Aspergillus oryzae, and is a by-product of the
malted rice fermentation used to manufacture sake. It is also a
well-known skin lightening ingredient that inhibits tyrosinase
activity by binding to copper.”™ In order to increase the skin
lightening activity of kojic acid, it may be combined with gly-
colic acid as a penetration enhancer. In a 12-week, split-face,
randomized study of 40 Chinese women with melasma com-
paring 10% glycolic acid/2% HQ with 2% kojic acid added to
the same formulation, greater improvement was seen in those
who received the added kojic acid.” In another split-face study
of 39 individuals using a 2% kojic acid/5% glycolic acid and a
2% HQ/5% glycolic acid, equal efficacy in melasma and other
hyperigmentation was seen in both formulations.?

A.FE Alexis, P. Blackcloud

Emblica Extract

Emblica extract comes from Emblica officinalis—Indian goose-
berry or amla. Emblica is known to have antioxidant and skin
lightening properties. Tannins from emblica inhibit melano-
genesis, as demonstrated in human melanocyte cultures.?’ In
one double-blind study that compared a topical formulation
containing emblica extract, kojic acid, and glycolic acid with
prescription generic 4% HQ cream in multiethnic participants
with mild to moderate facial dyschromia (n=80), improvement
in pigment lightening at weeks 8 or 12 was comparable be-
tween the 2 treatment arms.?’

Lignin Peroxidase

Lignin peroxidase (LIP) is a naturally occurring enzyme de-
rived from the tree fungus Phanerochaete chrysosporium. In
decaying trees it degrades lignin, causing rapid decolorization.
Lignin is structurally similar to melanin, and LIP has been show
to degrade or depolymerize melanin.? In a split-face study, 51
participants applied a cream containing LIP to one side of the
face, and either a 2% HQ cream or placebo to the other side,
twice daily. On day 31, significant change from baseline was
seen in the LIP side of the face, while the HQ and placebo side
demonstrated no significant difference.?

Glutathione

Glutathione is a tripeptide )and a ubiquitous antioxidant in cells. It
is made endogenously, but its amino acid precursors, which have
been shown to increase glutathione levels when consumed, are
found in many vegetables such as asparagus and broccoli. As it re-
lates to skin, glutathione limits melanogenesis through inhibition
of tyrosinase.?®.In a;study done in Thailand, 60 participants were
given either 500 mg oral glutathione or a placebo once daily for 4
weeks. At the end of the trial, the glutathione group showed a sta-
tistically significant reduction of melanin indices at all 6 measured
sites compared with the placebo group. Both the oral glutathione
and placebo were well'tolerated.* There have been no long-term
studies to establish safety.

Mulitmodal Formulations

A formulation containing multiple active ingredients combines
tetrahexyldecl ascorbate, a stable, lipid-soluble vitamin C prod-
uct, to reduce melanocyte activation; glabridin (licorice extract)
to reduce melanin synthesis by limiting tyrosinase availability;
niacinamide to reduce melanin transfer to keratinocytes; and
retinol to remove epidermal melanin; as well as other ingredi-
ents. In an initial study of 18 individuals with Fitzpatrick Ill skin
type, participants were treated at separate sites with the com-
bination product, with 4% HQ cream, and with control areas
left untreated. Participants were exposed to UV radiation and
results showed significant brightness in both the areas treated
with the combination product and the 4% HQ, as compared
with the control areas. Statistically similar results were seen in
the combination product as compared with 4% HQ.%
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TABLE 2.

Summary of Commercially Available Skin Care Products Containing Natural Active Ingredients®

Soy

Soy

Soy, vitamin C

Soy, vitamin C, licorice extract
Niacinamide

Niacinamide

Niacinamide, N-acetylglucosamine
Arbutin, vitamin C, kojic acid
Vitamin C

Vitamin C

Vitamin C

Vitamin C, emblica and licorice
extract, arbutin

Vitamin C, licorice extract,
niacinamide

Kojic acid, arbutin
Kojic acid, LHA
Kojic acid, LHA, glycolic acid

Emblica, kojic acid

Lignin peroxidase
Licorice extract
Licorice extract
Licorice extract

Licorice extract

Aveeno® Active Naturals Positively Radiant Daily Moisturizer
Neutrogena Visibly Even® Daily Moisturizer

Ambi® Even & Clear™ Daily Moisturizer SPF 30

MD Formulations® Vit-A-Plus llluminating Serum

L'Oreal Youth Code™ Dark Spot Serum Corrector
Philosophy-Miracle-Worker® Dark Spot Corrector:

Olay™ Total Effects Tone Correcting Moisturizer

Timeless Skin Care Skin Lightening Cream

Garnier Skin Renew Clinical Dark Spot Corrector

Shiseido White Lucent Intensive Spot Targeting Serum
Elizabeth Arden Prevage® Anti-Aging Targeted Skin Tone Corrector

Dermelect Cosmeceuticals Beautone® Enlightening Facial Serum

SkinMedica® Lytera Skin Brightening Complex

Skinceuticals Phyto + Botanical Gel'for Hyperpigmentation
La Roche-Posay Mela-D Dark Spots SPF 15
La Roche-Posay Mela-D Pigment Control

SkinCeuticals Pigment Regulator Daily.High Potency Brightening
Treatment

Elure™ Advanced Lightening Lotion

The Body*Shop® MoistureWhite™ Shiso-Maoisture:Cream
DDF® Brightening Cleanser

Chanel Le Blanc Whitening Spot Corrector TXC™

Lancéme Bright Expert Dark Spot Corrector

aPartial list of commonly used skin care products with skin lightening/brightening natural ingredients mentioned in this article.
PEstimated prices taken from Amazon.com except where otherwise noted.

CONCLUSION

$15(2.50z) %
$13 (1.7 oz)
$12 (3 02)
$54 (1 oz)
$21 (1 oz)
$41 (1 oz)
$18 (1.7 oz)
$22 (1.7 oz)
$14 (1.7 oz)
$55 (1 oz)
$125 (1 0z)

$45 (.5 0z)

$120 (2 oz) 25,26

$54 (1 oz)
$41 (1 oz)
$52 (1.01 o0z)

$67 (1 oz) 2

$135 (1 oz)
$25 (1.7 oz)
$32 (8.45 oz2)
$120 (.34 0z2)

$60 (1 oz)

A larger study done using a similar formulation with the addi-
tion of SMA-432, a prostaglandin E2 inhibitor, showed similar
results in a randomized, double-blind, split-face study of 68
Caucasian females with moderate to severe facial hyperpig-
mentation. Participants were given 2 of 4 different products to
apply (3 different formulations of the combination product, as
well as 4% HQ). All participants showed improvements from
baseline at weeks 4, 8, and 12, with patients rating the combina-
tion products more favorably than 4% HQ. No major tolerability
issues were noted.?

Numerous botanical and other natural ingredients have skin
lightening effects, and a growing list of these agents have been
studied in small, controlled clinical trials. Many skin care products
containing these ingredients are commercially available in retail
stores or via the internet, or dispensed at physician offices (Table
2). Although prescription HQ products remain the gold standard,
non-prescription formulations containing the aforementioned
naturally derived skin lightening agents can serve as adjuncts or
alternatives in the management of hyperpigmentation.
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Natural Ingredients in Atopic Dermatitis and
Other Inflammatory Skin Disease

Magdalene A. Dohil MD
Departments of Pediatrics and Medicine (Dermatology), University of California, San Diego School of Medicine, San Diego, CA

ABSTRACT

Active naturals in dermatology have been experiencing a renaissance. Many of the naturals that have been known for centuries to
be effective for various skin.conditions-have-now-been.scientifically validated with.the unraveling-of the pathophysiology behind their
medicinal mechanism. This article seeks to present data on the clinical use of key dermatological active naturals such as oatmeal,
feverfew, chamomile, aloe vera, licorice, and dexpanthenol, as well as on recent multicenter and international clinical studies that
support their efficacy and safety profile for a variety of inflammatory skin conditions.

J Drugs Dermatol. 2013;12(suppl 9):5128-s132.

INTRODUCTION

topic dermatitis (AD) is the most common inflamma-

tory skin disease in childhood and_affects about 20%

of children in the industrialized world. Our current un-
derstanding of the pathophysiology has shown that the «dis-
ease represents a complex-interplay of genetic, immunologic,
metabolic, infectious, and environmental factors. Over the
past decade, research has particularly focused on the defec-
tive skin barrier due to a genetic mutation in fillagrin, an in-
tegral structural protein of the epidermis. Affected-individuals
are more prone to increased transepidermal water loss (TEWL)
via the epidermis, increased penetration of sensitizing agents
resulting in inappropriate stimulation ofithe immune system,
and increased loss of natural moisturizing factor. In~addition,
the resulting T-helper 1 (Th1)/T-helper 2 (Th2) imbalance of the
immune system promotes a hyperreactivity of the skin that is
clinically manifest in various forms of dermatitis, and the lack
of defensins as major players of their innate immunity leaves
patients more susceptible to skin infections. It is increasingly
evident that our treatment efforts need to focus on the correc-
tion and reversal of these pathophysiologic mechanisms. New
studies to support this claim are underway and this article will
present some of the latest data.

Numerous moisturizers and so-called barrier creams aim at
the restoration of the compromised skin barrier function. This
has been identified as key to minimizing progression of the
“atopic march” and evolution into further atopic disorders such
as asthma, allergic rhinitis, and eosinophilic esophagitis. The
search for safe and efficacious agents has led to renewed inter-
est in natural ingredients that have been known and trusted
as “home remedies” for centuries. From among these ingre-

dients, oatmeal, feverfew, chamomile, aloe vera, licorice, and
dexpanthenol deserve particular citation because they have
recently been researched more thoroughly and are considered
safe and effective for various skin conditions. However, in con-
trast to previous experience based solely on observation and
heresay, our current knowledge of these agents and their phar-
macologic mechanism is based on sound scientific research
and clinical studies. Based on controlled clinical data and repro-
ducible pharmacologic compounding, these agents have been
catapulted from their traditional use into modern medicine.

While/topical corticosteroids remain the mainstay of anti-in-
flammatory treatment, and their judicious use has been shown
to be both efficacious and safe, their continuous, sometimes
daily, use over months raises concerns, particularly in the pedi-
atric age group. Caregivers often shy away from the appropriate
duration and intensity of required treatment due to widespread
fear of side effects of topical steroids and widespread steroid
phobia. Topical calcineurin inhibitors offer a second line treat-
ment approach, but are not US Food and Drug Administration
(FDA)-approved for children under 2 years of age. Their use
raises concerns in parents, given the “black box” warning that
remains active even after the recent FDA review of use data
over the past 10 years.

The search for alternative options has rekindled the interest in
natural ingredients as adjunct treatment for AD. Recent data
have further corroborated that the properties of these “new
naturals” reach well beyond their moisturizing effects. They are
increasingly valued in modern dermatology for their additional
anti-inflammatory, anti-pruritic, and skin-protectant properties.
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These natural ingredients are labeled as such because they
consist of extracts derived directly from plants or animal prod-
ucts; however, unlike some products marketed as “organic’,
their constituents have been dermatologically tested for the
pharmacology grade purity, efficacy, and safety demanded
from modern medicine.’?

"Based on controlled clinical data
and reproducible pharmacologic
compounding, theseragentsyhave:been
catapulted from their traditional use
into modern medigine."

Colloidal Oatmeal

Derived from the common or wild oat (Avena sativa), colloidal
oatmeal has a long history of traditional folk use dating back to
2000 BC in Egypt and the Arabian peninsula. Oats have been
used internally and externally for various conditions, most
prominently skin ailments. Oatmeal baths were popular even
in the 19* century for pruritic and irritant dermatoses. Colloidal
oatmeal stands out among the natural productssince it has even
been officially recognized by the FDA for its anti-pruritic and skin-
soothing properties in the context of eczema and contactallergy.
It stems from dehulled oat kernels that are ground into a very
fine powder that is readily dispersible in water. Most of the con-
stituents of the powder are less than 75 microns in particle size,
allowing for superior dispersion and permitting its formulation
as topical skin care and bath products. Colloidal .oatmeal con-
sists of various oat fractions including 2% to 11% of lipids, up to
64% of sugars and amino acids, 12.5% to 18% of vitamins includ-
ing A, E, B, and saponins, flavonoids, prostaglandin inhibitors,
and just a very small fraction of 0.06% avenanthramides.

Ongoing research has provided new data on the function of
each of these subfractions. Colloidal oatmeal proteins have
been shown to be capable of buffering both acids and bases.
Oatmeal has many components that repair or preserve barrier
function. Its proteins and polysaccharides bind to the skin and
provide a protective barrier to external insults. The anti-pruritic
activity of colloidal oatmeal is generally attributed to its ability
to maintain barrier integrity and protect against external in-
sults, its ability to moisturize the skin and alleviate itching due
to lack of hydration and abnormal subcutaneous buildup aris-
ing from abnormal desquamation, and its anti-inflammatory
components, such as linoleic acid, which have been shown to
reduce skin inflammation. It is able to bind to the skin and help
form a barrier that reducesTEWL and also helps prevent the en-
try of environmental irritants. An additional barrier-protective
and anti-pruritic effect derives from oatmeal’s hydrocolloid ef-
fect, which creates a film that stays on the skin.?"

M.A. Dohil

A newly discovered oat fraction, avenanthramides are the
principle polyphenolic antioxidants in oats and have been
shown to exert their anti-inflammatory properties via NF-»b
activation and inhibition of pro-inflammatory cytokines in
keratinocytes. In one study on mice, researchers were able
to demonstrate the ability of avenanthramides to block the
irritation associated with contact hypersensitivity in a dose
dependent response, with activity of the 3% avenanthramide
formulation comparable to 1% hydrocortisone. In a skin ery-
thema model, separated oat fractions were tested to further
explore the functional properties of various oat components.
Compared with other-oat subfractions, the avenanthramide
fraction most effectively. reduced ultraviolet (UV)-induced
erythema 24 hours after skin application. In preclinical mod-
els, avenanthramides were found to decrease the stimulated
release of interleukin 8 (IL-8) from human epidermal kerati-
nocytes. Significant reductions of I-8 release were obtained
with 1, 10, and 100 pg/mL avenanthramides (P<.05). Clinical
studies indicate that avenanthramides may be of particular
value in restoring the cutaneous barrier and reducing symp-
toms of AD. It is therefore not surprising that clinical efficacy
of colloidal oatmeal has been demonstrated in such varied
skin conditions as AD, contact dermatitis, fungal infections,
seborrheic_dermatitis, burns; and postchemotherapy derma-
tologic toxicity.”'?

New focus has been shifted onto the various lipid compo-
nents within the oat subfractions. When fractionated, whole
oat oil is composed of a mixture of lipids, falling into 4 main
lipid classes: triglycerides, diacylglycerol, phospholipids, and
free fatty-acids, with smaller amounts of sterols, phosphatidyl-
ethanolamine,.and other compounds. The buffering capacity of
colloidal oatmeal restores the pH of damaged skin to within the
normal range, a capacity that has been well documented in the
medical literature since the early 1950s.

In another early clinical study, colloidal oatmeal was used as
a bath and a cleanser for 3 months by 139 patients aged 21
to 91 years with various pruritic dermatoses, and was able to
achieve complete or marked relief in more than 71% of these
patients.® It has also been used successfully in the treatment
of burn patients, promoting skin healing.” More recently, col-
loidal oatmeal has been shown to provide symptomatic relief
of the dermatologic side effects of chemotherapy, specifically
in the treatment of the acneiform eruption induced by epi-
dermal growth factor receptor and multiple tyrosine-kinase
inhibitors.® Similarly it has been effective in controlling the
pruritus caused by erlotinib.®

Infants and children aged 2 months to 6 years suffering from
AD, contact dermatitis, or seborrheic dermatitis were treated
with a colloidal oatmeal cream and cleanser for 4 weeks. Der-
matologist evaluation at weeks 2 and 4 showed significant
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improvement in dryness, roughness, and itchiness using a
visual analog scale, and significant improvement (P<.05) in
mean scores for the Investigator's Global Assessment (IGA)
and Eczema Area and Severity Index (EASI) composite scores,
all resulting in a significant improvement of the Quality of Life
(QOL) Index. These studies support previous clinical observa-
tions that the combination of colloidal oatmeal and emollient
oils is synergistic.*® In one investigation, researchers found
that baths with colloidal oatmeal in an oil form soothed and
cleansed the skin without irritation when used in 152 children
presenting with a range of inflammatory dermatoses.

Many attribute these positive.effects.on skin.healing to.the abil-
ity of colloidal oatmeal to reduce TEWL in the skin, indicating an
improvement in the skin barrier. In a clinical study of 27 female
subjects using a colloidal oatmeal cream, TEWL values were
significantly reduced, comparable to the efficacy of a prescrip-
tion (R,) barrier emulsion. Applying these observed properties
to the skin care regimen of atopic skin showed a statistically
significant (P<.01) improvement in the IGA scores and EASI
composite scores, and in itch severity at weeks 2, 4, and 8 in
patients ranging from 12 to 60 years of age, demonstrating the
importance of proper skin care in the management of AD.These
results further translated into a significant improvement of the
QOL scores of enrolled patients.'?

Most recent data are documented in an international, mul-
ticenter, open-label, 12-week study conducted in Portugal,
Italy, and Greece in November 2010.33 The objective of the
study was to assess the efficacy of a soothing colloidal oat-
meal emollient cream to improve the signs of atepic skin. A
total of 99 patients with mild-to-moderate.eczema, aged 6
months to adult, were enrolled in the study. More than 60%
of enrollees were aged 5 years andjunder. The study pro-
tocol started with a 1-month washout period, and patients
with a score greater than TO entered the study. The patients
applied the study medication to the affected eczema areas.
They were instructed to continue their normal skin regimen.
Evaluations were conducted at weeks 4, 8, and 12. Any pa-
tient who had a score of 0 at the 1- or 2-month evaluation
did not enter the analysis. A total of 71 patients were used
in the efficacy analyses. At week 12, 100% of patients had
improvement in skin hydration, 96% had improvement in
pruritus, 82% had improvement in scaling, and 88% had im-
provement in erythema. Scoring atopic dermatitis (SCORAD)
scores also improved. Overall, more than 90% of patients
had improvement in SCORAD at week 12.The mean percent-
age improvement was 37% for children aged 5 years and
under, 58% for children and adolescents aged 6 to 20 years,
and 48% overall.

As the result of the study it was shown that regular use of col-
loidal oatmeal cream has a corticosteroid-sparing effect as the

M.A. Dohil

inflammatory skin condition continued to improve. During the
washout period, patients averaged 5.5 grams of corticoids. Af-
ter 4 weeks of using colloidal oatmeal cream, the measured
corticosteroid use declined by 39.4% (9.24 grams/patient). Six-
ty-three percent of patients felt that they used fewer corticoids/
immunomodulators than prior to the start of the study.?®3

These are significant results when looking at the management
of any chronic skin condition that has to rely heavily on repeated
use of topical steroids for acute flare control and maintenance,
and shows that colloidal oatmeal deserves ongoing clinical re-
search and application in various-inflammatory skin diseases.

Feverfew

Feverfew (Tanacetum parthenium) has, as the name implies,
traditionally been used to treat fever, headache, and arthritis.
More recently, experiments using human epidermal keratino-
cytes have shown that its antioxidant, anti-inflammatory, and
anti-irritant properties are based on its inhibitory effects on
various pro-inflammatory enzymes and mediators including
5-lipooxygenase and phosphodiesterase as well as tumor ne-
crosis factor a (TNFa), IL-2, IL-4, and prostaglandin E2 (PGE2).

However, extracts from the plant that retain parthenolide are
unsuitable for topical use because they often cause signifi-
cant skin sensitization andqrritation. This apparent limitation
to its use does not apply to the parthenolide-free feverfew
extract, which was specifically developed to allow the benefi-
cial use of feverfew in topical skin care products. This extract
has been refined to selectively collect the beneficial constitu-
ents from, feverfew while removing the sensitizing element.
The.parthenolide:free feverfew extract has been proven to
induce neither phototoxic nor photoallergic responses when
applied to the skin/in topical formulations.?"*“The following
examples of its clinical use are all based on the use of the
parthenolide-free feverfew extract.

This formulation has particularly shown efficacy in prevent-
ing skin redness in volunteers in a dose-dependent manner.
Redness was induced by the topical application of methyl nico-
tinate, which causes rapid vasodilatation of peripheral blood
capillaries mediated by prostaglandins. Topical administra-
tions of feverfew at different concentrations were all effective
at preventing redness with increased efficacy when higher
concentrations of feverfew were added.”™ In response to these
encouraging results, feverfew has been evaluated for the treat-
ment of women with sensitive skin, resulting in significant
improvement in facial redness, roughness, and irritation.™

In another study, a moisturizer containing the extract and SPF
30 sunscreen were evaluated for the treatment of women aged
25 to 62 years with sensitive skin over 3 weeks with a similar
reduction of redness, dryness, and skin irritability, as well as
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increased textural skin improvement. One further practical ap-
plication has been the use of feverfew in the prevention and
treatment of shaving irritation.'® Most interesting, however, are
the preclinical studies using normal human epidermal kerati-
nocytes, which showed that when feverfew extract was added
immediately before UV exposure to the cells, inhibition of the
release of reactive oxygen species (ROS) in a dose-dependent
fashion was observed."®

A similar potent antioxidant effect was noted in an experiment
measured from skin cells acquired by tape stripping. Various
moisturizing products each containing”different ‘ingredients
that claim antioxidantive properties.were applied to.the volar
forearm of panelists, one of them containing feverfew extract.
After 4 hours, skin cells were tape stripped and assessed for
ROS ex vivo. Only the product containing feverfew significant-
ly inhibited ROS production. Applying these results to skin in
the context of UV exposure suggests potential clinical use as
a sun-protective agent.

Chamomile

Chamomile has a long-standing history in folk medicine both
internally and externally, mainly for gastrointestinal symptoms
but also as a skin soothing agent and aromatherapy ingredi-
ent. The flower’s active ingredients are flavonoids, volatile
oils, courmarines, mucilages, and saccharides, which; show
inhibition of cyclooxygenase, lipooxygenase, and histamine.
Chamomile is well tolerated when used topically, and is fre-
quently used for minor irritations of the skin, comparable in
its efficacy to 0.25% hydrocortisone cream for AD. In a study
in Helsinki, 48 women who had undergone surgery for breast
cancer applied chamomile cream above the.wound area and
almond oil below the wound area half an hour prior to radio-
therapy and again at bedtime. Chamomile appeared to delay
the onset of radiation dermatitis and reducedthe severity grade
compared with almond oil, even though neither was able to
prevent radiation dermatitis altogether or prevent symptoms
of itchiness and pain.™?'

Aloe Vera

Aloe vera has long been known for its anti-pruritic, analgesic,
bactericidal, antifungal, and health-promoting effects. Active
components include salicylic acid, magnesium lactate, and
polysaccharides gel, which decrease thromboxane A2 and B2
and prostaglandin 2a, and function as lipid radical scaven-
gers. Studies have in particular underscored its skin-healing
properties in psoriasis.?

Licorice

Licorice exerts its anti-inflammatory and skin lightening
properties via glabridin, licochalcone A, and liquiritin, and
has been shown to be suitable even for sensitive skin. Gla-
bridin is the main active ingredient derived from Glycyrrhiza

M.A. Dohil

glabra and is a constituent in many different botanicals. It is
known to have anti-irritant effects through inhibiting super-
oxide anion production and as a cyclooxygenase inhibitor.
The licorice extract licochalcone A is derived from a different
kind of licorice plant grown in northwest China, Glycyrrhiza
inflate. It appears to exert it's own anti-irritant effect via the
same biochemical pathways. Liquiritin is a flavonoid in lico-
rice that along with other components imparts the natural
yellow color.?2* Studies of a skin care regimen containing
a licochalcone A based cleanser, SPF 15 lotion, spot con-
cealer, and night cream_applied over 8 weeks showed good
redness-neutralizing’ properties-that were confirmed using
cross-polarized photographs.? Liquiritin applied in the clini-
cal setting for idiopathic epidermal dyspigmentation has
been shown to exert a skin brightening effect in a vehicle
controlled 4-week study.

Dexpanthenol

Dexpanthenol is another natural that has long been treasured
for its skin healing and soothing properties, and historically
used on superficial wounds, burns, and dermatitis. Pantothen-
ic acid, a member of the vitamin B5 complex, is essential to
normal epithelial function and a‘component of co-enzyme A.
Studies have shown significant reduction in itching and burning
in AD patients using a colloidal oatmeal bath with ceramides
and dexpanthenol?

CONCLUSIONS

The traditional use of natural ingredients, which was largely
based on empiric evidence and folk medicine recipes, has
been completely updated and scientifically validated by re-
cent.bench side and clinical research. An increasing body
of scientific data now supports their use in various clinical
settings, and new indications are continuously emerging.
Most of the “new naturals” are specifically considered safe
for sensitive skin; however, caution should be used when
applying oil-based products such as tea tree oil, camphor
oil, and lavender oil. These naturals have been shown to be
useful as adjunct treatment in a variety of inflammatory skin
conditions, including AD, contact dermatitis, drug-induced
cutaneous rashes, and burn injuries. They have in particular
emerged as alternative options in the treatment of pediatric
patients, where the concern about potential side effects of
topical steroids and/or calcineurin inhibitors remains a ma-
jor consideration. These “new naturals” are expanding our
treatment choices for the management of inflammatory skin
disorders on an ongoing basis, with new emerging usage
and research data supporting their strong reputation as safe
and effective options.
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Cosmetic Benefits of Natural Ingredients:
Mushrooms, Feverfew, Tea, and Wheat Complex
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ABSTRACT

Natural ingredients are frequentlyjused|inian effort to address cosmetic concerns suchasi fine lines, wrinkles;.uneven tone, and tex-
ture. Many of these ingredients found in nature possess potent antioxidant as well as anti-inflammatory properties. Some, such as
mushroom extracts, are even capable of accelerating the skin‘turnover rate and repairing dermal'molecular components that provide
structure and elasticity to the iskin. Others, such as green tea, provide photoprotection against ultraviolet-induced DNA damage. In
this manuscript, the cosmetic benefits of mushrooms, feverfew, and tea are discussed in the context of theirability to improve the

appearance of the skin. The healing effects that wheat complex can have on damaged hair are also addressed.

J Drugs Dermatol. 2013;12(suppl 9):s133-s136.

INTRODUCTION

he cosmetic patients who enter our practices today do

not appear to be the typical cosmetic patients we were

seeing just a decade or two ago. The modern cosmetic
patient is younger, perhaps even in her twenties orthirties,c.and
she puts as much focus on prevention as on correction. She
is also far more concerned about the source of her products,
frequently requesting natural or organic alternatives to pre-
scription medications. She might even perceive products that
are not natural as unsafe, and peruses the ingredient list for
chemicals and preservatives that she has read are “toxic” on
the Internet.
Sales of products claiming to be “organic,” “natural,”or “natu-
rally derived” have soared in recent years. But what do these
terms really mean? Certifying products as organic has become
a trend of late, but there are a number of worldwide organi-
zations that have differing definitions of “organic” A common
misconception among patients and consumers alike is that or-
ganic is better, but, in reality, organic is not necessarily better.
Naturally derived ingredients are not invariably organic, rather
they contain plant-derived elements that are actually improved
upon in the laboratory setting.

One of the reasons why natural ingredients have gained such
popularity is their abundance of antioxidants. Oxidative stress
is a major driving force behind aging. Free radicals are highly
reactive species, capable of damaging biomolecules such as
lipids, proteins, and DNA, and they are continuously formed
during our normal metabolic processes. Their production is
increased with exposure to environmental factors such as sun-
light and cigarette smoke. As a result, humans have evolved

an antioxidant defense system to minimize the potential for
free radical damage. However, we need to keep replenishing
our antioxidant stores, and natural ingredients are an excel-
lent source of these desirable antioxidants. Several natural
ingredients that exhibit antioxidant and photoprotective ef-
fects on the skin include, among others: shiitake mushrooms,
vitamin E (alpha-tocopherol), feverfew parthenolide-free ex-
tract (PFE), tea extracts (green and black), coffeeberry, grape
seed extract,-and licorice. In this article we will focus on shii-
take.mushrooms, feverfew, and tea, and then shift gears and
discuss the benefits of wheat for damaged hair.

Shiitake Mushroom Complex

Mushroom extracts,including shiitake mushroom extract,
possess not only antioxidant properties but also anti-irritant
properties. Therefore, the right combination of mushroom
extracts could be the ideal ingredient in anti-aging skin formula-
tions. Shiitake mushrooms and mannetake (reishi) mushrooms
contain polysaccharides, triterpenes, proteins, lipids, phenols,
and cerebrosides."These serve as anti-irritants and antioxidants,
and stimulate the skin’s natural renewal process. Mushroom
extract skin care applications include protection against pho-
toaging and improved skin elasticity.? Natural shiitake complex
inhibits elastase activity. As we age, enzymes such as elastase
diminish our elastin, compromising the integrity of the der
mal layer. Natural shiitake complex has been shown to inhibit
elastase in a dramatic fashion. The degree of elastase enzyme
inhibition increases as the concentration of the shiitake com-
plex is increased (Figure 1).® Shiitake derivatives also display
potent antioxidant activity, which is critical for anti-aging be-
cause oxidative stress and reactive oxygen species are major
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players in the aging process.* Miller et al have demonstrated
that twice daily use of cleansing pads containing a mushroom
extract lead to significant improvements in a number of param-
eters including roughness, sallowness, tone, fine lines, pore
size, and mottled pigmentation. Significant improvements were
detected by both dermatologists and the subjects themselves,
with a number of improvements seen within the first 4 weeks.®

Feverfew

Feverfew is a flowering plant from the daisy family, and it has
a long history of use in traditional European medicine and folk
medicine. Feverfew was originally named for its feverreduc-
ing properties, but was also.commonly used for headaches
and arthritis. The feverfew plant, Tanacetum parthenium, has
anti-inflammatory, anti-irritant, and antioxidant properties. Its
skin care applications include treatment of sensitive skin and
shaving-induced irritation or redness, and photoprotection.®
In its completely natural or organic state, feverfew contains
an ingredient known to be a contact sensitizer, called parthe-
nolide. Purified feverfew extract (PFE) is a purified extract that
has been developed by extracting the beneficial components of
feverfew while removing the harmful parthenolide component.
This is an example of how naturally derived products can be
more beneficial and less irritating than organic products, de-
spite what many consumers believe.

In a randomized, placebo=controlled, double-blind, trial, sub-
jects applied either PFE or placebo to their back skin for 2
days prior to ultraviolent (UV) exposure and then for 2 days
following the UV exposure. Feverfew treatment significantly
reduced erythema vs placebo after UV exposure.” Figure 2
demonstrates a subject who used a topical feverfew product
on her face for 3 weeks. The significant reduction in erythema
is clearly evident.®

Teas

All teas (green, oolong, and black) are derived from the plant
Camellia sinensis, but they differ in the degree of fermenta-
tion of the leaves. The manufacture of green tea does not
involve fermentation and, as such, the polyphenols of the
plant are preserved. Teas contain flavanols, which include
epicatechin, epacatechin-3-gallate, epigallocatechin, and epigal-
locatechin-3-gallate.®They function as antioxidants (lipid radical
scavengers) and provide anti-inflammatory and photoprotec-
tive benefits.’” Topical treatment with green tea polyphenols
prior to UVB exposure inhibited the formation of cyclobutane
pyrimidine dimers in the DNA of human skin.”

In a clinical trial of 40 women who were randomized to receive
8 weeks of treatment with a combination oral-topical green
tea regimen or a placebo pill and placebo cream, skin biopsies
demonstrated significant improvement in the elastic tissue
content of those on the green tea regimen (P<.05)."

W.P. Bowe

FIGURE 1. Natural shiitake complex inhibits elastase activity.
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This patient demonstrated significant
reduction in the appearance of
redness in the cheek area.

Wheat Complex for Damaged Hair

There are 2 naturally active components of wheat that make
it unique: wheat protein and wheat germ oil. Wheat protein
has the ability to bond to the damaged areas on the hair shaft,
whereas the wheat germ oil can provide benefits with regards
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FIGURE 3. How does coloring affect hair?

Untreated
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FIGURE 4. Effects of shampoo and conditioner with wheat complex.

Bleach-Damaged Hair
Treated with shampoo
and conditioner

Bleach-Damaged Hair
Untreated

to shine and lubrication of the hair shaft. When hair is damaged
through coloring, blow-drying, or perming, bonds in the hair
break and create a negative charge. The wheat protein in the
Nourishing Wheat Complex (Aveeno® positively nourishing™
Hair Care Collection; Johnson & Johnson Inc, Skillman, NJ)
has a naturally positive charge that is attracted to the charge
on damaged hair. Wheat protein deposition is targeted to the
most damaged areas of the hair (the tip region, rather than the
root region), helping to prevent future build-up. Wheat protein
is unique because it is non-hydrolyzed protein (not soluble in
water and so not broken down with use in the shower).

In the interaction between the wheat complex and the surface
of a hair fiber, damaged areas on the hair shaft have a nega-
tive charge due to the presence of sulfhydryl groups.The wheat
complex has a positive charge, and so it binds to the negatively

W.P. Bowe

charged site.This wheat complex technology provides a benefi-
cial protective function on the hair shaft.

Repeated coloring of hair can cause damage to the hair cu-
ticle. The images in Figure 3 show the surface of a hair fiber
captured using Scanning Electron Microscopy. These images
show the cuticle on the surface of the hair fiber.The untreated
hair seen in the top 2 photos is called “virgin hair” because it
has never been colored. The cuticle structure is uniform, thick,
and undamaged. The images on the bottom represent hair fi-
bers_that were color treated twice. They show damage to the
cuticle including "wearing-away," pitting, and non-uniformity
of the cuticle structures.

"As morg and more of Our patients
seek natural remedies t0 address their
cosmetic concerns, ourradvice will be
sought regarding which ingredients
to choose and which products are not
only efteetive but safe."

The images in Figure 4 demonstrate how the wheat complex
can nourish and repair. damaged hair. The hair was treated with
wheat-complex—containing shampoo and conditioner 3 times.The
images on the right show the improvement to the cuticle struc-
ture. It looks smooth and uniform. Smoothing of the surface of
the hair evens out the reflectivity of light, allowing the hair to look
shiny, which. patients perceive as healthier hair. This technology
provides.the damaged hair shaft with a lubricated layer to help
protect against damage, which can be caused by chemical treat-
ments'or even by grooming the hair with combs or brushes.

CONCLUSIONS

Interest in natural ingredients continues to rise, and numer-
ous products claiming to be natural in origin continue to
enter the marketplace, finding shelf space in local pharma-
cies, department stores, and beauty boutiques. However,
only a select few of these products contain ingredients that
have scientific studies backing the claims made on their la-
bels. Furthermore, confusion remains about the definition of
terms such as “organic.” As more and more of our patients
seek natural remedies to address their cosmetic concerns,
our advice will be sought regarding which ingredients to
choose and which products are not only effective but safe.
While further research is needed to better understand the full
scope of the properties these natural ingredients possess,
clinicians should have a working knowledge of which ingre-
dients appear to provide a true benefit. We want to be in a
position to best assist our patients, arm them with knowl-
edge, and help them to become savvy consumers.
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1. Soybean trypsin inhibitor has been shown to reduce 5. Chamomile has been shown to reduce skin irritation via
pigmentation by which of the following mechanisms? inhibition of which inflammatory pathways?

a. Decreased melanin production via inhibition of a. C1-C3esterase

tyrosinase b. Prostaglandin 2a
b. Removal of epidermal melanin c. Thromboxane A2 and B2

Decreased melanosome transfer via inhibition of the d. Cyclooxygenase and histamine

PAR-2 pathway e. Krebs/cycle
d. Photoprotection

6. Which component is not:an active part of aloe vera?
2. Which of the following agents has been studied in the

treatment of melasma? [This question pertains;to pub- a.; <Salicylic acid
lished studies only]. b. Magnesium lactate
c. Lipids
a. Lignin peroxidase d. Polysaccharides
b. Kojic acid (with glycolic acid) e. Glycyrrhiza glabra
c. Glutathione
d. Greentea 7. “.Shiitake.mushrooms, feverfew, and green tea are ex-

amples of natural ingredients with:
3. Which of the following non-prescription topical formula-

tions have been compared with hydroquinone 4% cream a-~ High rates of allergic contact dermatitis
in published studies? b. High rates of irritant contact dermatitis
c. Antioxidant properties
a. Licorice extract d. Proven benefits in psoriasis patients
b. Vitamin C
c. N-acetylglucosamine 8. The ingredient in feverfew that can act as a contact sen-
d. Kojic acid (with emblica extract and glycolic acid) sitizer, leading to an inflamed skin reaction, is:
4. Which of the following natural ingredients has been a. Chamomile
shown to be effective in controlling pruritus as a side b. Parthenolide
effect from treatment with epidermal growth factor re- c. Epigallocatechin-3-gallate
ceptor and multiple tyrosine-kinase inhibitors? d. Shiitake
Chamomile 9. Wheat complex has been shown to:

Aloe vera

Feverfew a. Lighten hyperpigmentation

Avenanthramides b. Repair damaged hair

Licorice c. Improve the appearance of wrinkles
d. Build collagen

a0 oo
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