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Abstract

As many as 40% of people have sensitive skin and at least half of them suffer from pruritus associated with allergies,
atopic dermatitis (AD), chronic urticaria (CU), cutaneous mastocytosis (CM), and psoriasis. Unfortunately, the available
topical formulations contain antihistamines that are often not as effective as those containing corticosteroids. Certain
natural flavonoids have anti-inflammatory actions. We recently reported that the natural flavonoid tetramethoxyluteolin
has potent antiallergic and anti-inflammatory actions in vitro and in vivo. This flavonoid was formulated in a skin lotion
along with olive fruit extract and was first tested for tolerability in 25 patients with mastocytosis or mast cell activation
syndrome and very sensitive skin who reported back through a questionnaire. The skin lotion was then used by eight
patients, four with AD and four with psoriasis, who had not received any topical treatment for at least 2 months, twice
daily for 2 weeks. The use of this tetramethoxyluteolin formulation resulted in significant improvement of the skin lesions
and could be useful adjuvant treatment for allergic and inflammatory skin conditions.
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Introduction

Approximately 40% of people have dry, sensitive
skin. Of those, over 20% have medical conditions
that involve skin allergies and/or inflammation,
often accompanied by pruritus (itching). These
include allergies, atopic dermatitis (AD), chronic

heavy metals, preservatives, pesticides, and other
toxins, releasing numerous pruritogenic molecule
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urticaria (CU), multiple chemical sensitivity disor-
der, and psoriasis.!? In particular, patients with
mast cell (MC) disease such as mastocytosis or
mast cell activation syndrome (MCAS) have sensi-
tive skin, suffer from skin rashes, and react by
flushing in response to many different triggers. All
of these conditions involve skin MCs,? which are
stimulated by allergens through high affinity sur-
face IgE receptors (FceRI), as well as environmen-
tal triggers such as bacteria, mold, viruses, stress,
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mediators such as histamine, interleukin (IL)-31,
prostaglandins, and tryptase.*

Pruritus is typically addressed by oral antihis-
tamines that are helpful in allergic cases, but less
sointhe diseases mentioned above. Unfortunately,
there are surprisingly few topical preparations
that address the skin conditions previously
described. These include the antihistaminic
creams, diphenhydramine (Benadryl; available
only in the United States) and dimetindene
(Fenistil; available only in Europe), as well as
one containing the antipsychotic promethazine
(Phenergan; available only in Europe) and the tri-
cyclic antidepressant doxepin (Zonalon; availa-
ble only in the United States).

There are still no clinically effective MC inhib-
itors.” Disodium cromoglycate (cromolyn) inhib-
its rodent peritoneal MC histamine release,’ but it
does not effectively inhibit either murine’ or
human® MCs.

There are also various topical cortisone prepa-
rations as well as the skin lotion tacrolimus
(Protopic) used in AD.? A “home-made” test for-
mulation of the “MC inhibitor” disodium cromo-
glycate (cromolyn) was reported to reduce
itching in humans, but apparently by inhibiting
the sensory nerves and not skin MCs.!? There is
therefore a need for the development of novel,
effective antiallergic and anti-inflammatory top-
ical preparations.

Materials and methods

A skin lotion (GentleDerm®, Serial Number:
86442451) was formulated to contain tetrameth-
oxyluteolin (>98% purity; Skyherb Technologies
Co, Ltd, Hangzhou, China, under exclusive agree-
ment with BiomedAdvice, LLC) mixed with olive
fruit extract to provide added benefit!! and increase
absorption through the skin.

A sample of GentleDerm® (Serial Number:
86442451) (4 oz) was given to 25 patients with
mastocytosis or MCAS during the 2015 annual
meeting of the Mastocytosis Society with the
request to try out on any part of their body every
day until it was used up or until they may experi-
ence any sensitivity or other adverse effect. Two
weeks later, a questionnaire (Figure 1) was sent
electronically to assess tolerability.

Subsequently, the skin lotion was given to eight
patients with different skin conditions (Table 1),
who were directed to apply the skin lotion to the

relevant affected area twice per day (a.m. and
p.m.) for 1 month. The selected areas were exam-
ined by one of the authors, TCT and were photo-
graphed by the patients before and at the end of
the treatment period.

Results

This formulation was pilot-tested for tolerability on
25 Caucasian patients with mastocytosis or MCAS
who could not tolerate any cosmetics. Patients were
each given a 4 0z jar and were directed to apply the
lotion to any skin area (face, chest, arms, legs, or
scalp, but no open wounds) twice per day for
2weeks. An electronic survey (Figure 1) was sent
to all patients asking for any skin symptoms associ-
ated with the use of this lotion. The survey was
returned by 18/25 patients (70.5%; 1 male and 17
females); of these volunteers, 52.94% used the
lotion once per day and 47.06% twice per day. The
lotion was used for 6 weeks by 47.06%, for 5 weeks
by 11.76%, and the rest for 1-5weeks. No patient
reported any irritation (Figure 1). Even though the
intent of the lotion was to determine tolerability,
72.22% reported benefit that was apparent in
28.57% of volunteers even after they stopped
applying the lotion.

This skin lotion was then used by eight patients
with either AD or psoriasis as shown in Table 1.
These patients had not received any systemic or
local therapy for at least 1 month prior to use of the
test skin lotion. All patients applied the lotion on
their skin lesions twice daily for 1month. All
patients had significant improvement as shown in
Figure 2.

Discussion

Our present findings indicate that a tetramethoxy-
luteolin-containing skin formulation could improve
skin allergic and inflammatory conditions.
Additional features of this skin lotion include the
antioxidant!? and skin protective effects of olive
fruit extract (Table 2).!113

Tetramethoxyluteolin belongs to the family of
natural flavonoids with antioxidant and anti-
inflammatory properties.'* The four methyl
groups in 5,7,3',4'-tetramethoxyflavone (methox-
yluteolin) instead of the hydroxyl groups of the
structurally related flavonol, luteolin, make it
easier for this flavone to penetrate the skin and
render it also metabolically more stable.!>1
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Sex
(a) Answered: 18 Skipped:
Male

S0% 60% 0% B0%  90% 100%

Are you currently taking medications for
any of your conditions(s)? Please select all
that apply

(€)

Cromolyn (oral
or skin lotian)

Benadryl
Atarax

Ketotifen

‘ }

Non-sedating
Hi..

HZ

antihistamin,..
Steroids (oral
or skin lotion)
Other (please
specify)

0% 10% 0% 30% 40%  S0% 60 0% % 80% 100°

Do you normally tolerate cosmetics or
lotions?

(b)

Answered: 16

Skipped: 0

Yes

Do you have any of the following skin
problems? Please select all that apply

(d)

Answered: 18

Skipped; (

Flushing

Eczema

Psoriasis

Iching

Hives

Severs
reaction to...

Dry,flaky skin

Water
urticaria...

Urticaria
PigmentosarT .

Other (please
specify)

Figure |. Questionnaire results.

Table I. Patient demographics and diagnoses.

keratinocytes, skin inflammation, and psoriasis in

a mouse model.?> Luteolin and its structurally

Patient Age (years) Sex Diagnoses
A 51 F AD

B 43 F AD

C 39 F AD

D 42 F AD

E 39 F Psoriasis
F 47 M Psoriasis
G 38 M Psoriasis
H 16 F Psoriasis

related flavonol quercetin (5,7,11,3',4'-pentahy-
droxyflavonol) inhibit histamine, IL-6, IL-8§,
tumor necrosis factor (TNF), and tryptase release
from human MCs.!$23 Moreover, quercetin was
shown to be better inhibitor than cromolyn of
human MC cytokine release and of contact der-
matitis than in humans.®

Luteolin also inhibits microglial activation and

AD: atopic dermatitis.

Tetramethoxyluteolin was more potent MC inhib-
itor than luteolin,!” which inhibits MCs,!® pruri-
tus,!” and activation of keratinocytes.?? Luteolin
could inhibit flushing.?! Moreover, luteolin-
7-glucoside was recently reported to inhibit

proliferation,?* especially IL-6 release,> and is
neuroprotective.?® An oral luteolin formulation
significantly improved symptoms in over 60% of
children with autism?’28 many of which have AD,
CU, or CM.?° We recently reported that tetrameth-
oxyluteolin inhibits human microglia prolifera-
tion’® and so do flavonoids from safflower
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Figure 2. Photographs of lesional skin areas. Areas were photographed before (upper panels, al—dl; el-hl) and after (lower
panels, a2—-d2; e2-h2) using this lotion twice daily for 4weeks. (a—d) atopic dermatitis: (a) face, (b) abdomen, (c) arm, and (d) back of
neck. (e-h) psoriasis: (€) hand, (f) knee, (g) elbow, and (h) top of head.

Table 2. Ingredients and benefits of GentleDerm.

Table 3. Learning points.

Ingredients Actions

Tetramethoxyluteolin
Olive fruit extract
Oregano extract
Chamomile extract
Honey

Electrolytes

Antiallergic, anti-inflammatory
Antioxidant, skin protector
Antioxidant

Antioxidant, skin protector
Antibacterial

Hydration

yellow.3! Flavonoids are generally considered
safe3233 and now being increasingly discussed for
the treatment of neurodegenerative disorders.3*
This pilot case series studies confirm that this
tetramethoxyluteolin-containing skin lotion is well
tolerated and could provide significant benefit for
patients with dry, irritated, or sensitive skin, espe-
cially AD, CM, CU, and psoriasis. (Table 3) It is
important to confirm these findings by well-designed,
double-blind, placebo-controlled, clinical trials.

Skin allergy and inflammation are present in many conditions
including atopic dermatitis (AD), chronic urticaria (CU),
cutaneous mastocytosis (CM), and psoriasis.

The few topical skin formulations contain antihistaminics or
corticosteroids.

The natural flavonoid tetramethoxyluteolin has potent
antiallergic and anti-inflammatory actions.

A skin lotion containing tetramethoxyluteolin formulated in
olive fruit extract was well tolerated by patients sensitive skin.
This skin lotion improved skin lesions in patients with AD, CM,
and psoriasis.

Skin lotion containing tetramethoxyluteolin could be used for
the treatment of allergic and inflammatory skin conditions.
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