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Synopsis

The efficacy of photosphatidylcholine from soya was evaluated in the treatment of acne vulgaris in
7 studies on 77 subjects.

Results of clinical trials:

« Rer  :tion of the number of comedones and efflorescences;

* Decrease squalene concentration and

« Increase linoleic acid concentration in skin surface lipids;

* The efficacy of photosphatidylcholine is equal if used as liposome or in nonliposomal form,

iassunto

L’efficacia della fosfatidilcolina di soya & stata valutata n  trattamento dell’acne vulgaris in 7 studi
su 77 pazienti.

Risultati det test clinict:

« Riduzione del numero di comedoni ed eruzioni cutanee;

* Diminuzione della concentrazione di squalene;

» Aumento della concentrazione di acido linoleico nei lipidi di superficie della pelle;

= I’efficacia della fosfatidileolina & uguale se usata in forma liposomica ¢ non liposomica.
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Infroduction

Acne vulgaris, with an incidence of nearly 100% in
the second decade of life, is the most common skin
disorder. The manifestations can ~ fer considerably.
According to Gollnick 30% of the affected sul  cts
requires medical consultation and treatme 1], Ne-
vertheless, the less severe forms, also known as phy-
siological acne, can be a relevant psychological pro-
blem for a large proportion of the remaining 70% of
the teenage population. € Z drugs and cosmetic
products are available to sanisly the demand this
creates.
The pathogenesis of acne has not been elucidated in
detail. However, four factors are regarded as being
of clinical relevance and are, hence, the target of the-
rapeutic intervention. They are differentiated as pri-
ry and secondary factors [1].
The primary factors are:
l. Elevated sebum production.
2. Disturbance of fc  zular keratinization.
The secondary factors are:
1. Follicular inflammation and immune response,
2. Hyperproiiferation of Propionibacterium acnes.
1e ideal treatient for acne is causal therapy for the
primary [actors. The only drug substance to afford
this is isotretionin, a suhstance which has to be taken
orally and which is associated with severe side ef-
fects.
On the other hand, there are several substances
whose elfects make thern suitable for treatment of
the secondary factors. Recent studies have sugge-
sted the importance of linoleic acid in the process
of foilicular hyperkeratosis, suggesting a new the-
rapeutic possibility through normalizing the reduced
linoleic content in the sebaceous follicke by external
applicatton.
Phosphatidylcholine, also misleac
cithin, from soybeans contains chemically bound
fatty acids, of which nearty 70% is linoleic acid. Pu-
re phosphatidylcholine and fractions from soyleci-
tine with a high content of phos  atidylcholine, the
Phospholipons®, have been used in drugs and co-
smetic prc  cts for decades. They are regarded as
being safe; this is manifested in their GRAS-status

1ty called le-
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[2]. They form liposomes with a typical particle size
of 0.1 to 0.3 um when formulated in water. Since
the diameter of the sebaceous duct is 5 to 15 um, li-
posomes should enter the sebaceous gland readily,
transporting the linoleic acid.
Phosphatidycholine-bound linoleic acid has several
advantages compared to the free form. The linoleic
acid bound to phosphatidylcholine ts more resistant
to oxidation, is nearly colourless, has little odor and
can formulate itself without further additives. It 1
beneficial if superfluous chemicals are omitted in
the formulation since any chemical substany  used
as formulation additive, can have an adverse effect
on skin which is already irritated and inflamed as it
is in acne.

Ti  yeeride-bound lincleic acid v [dadd mc  li-
pid to the acne-affected skin, which is already suf-
fering from an overproduction ol sebum.

Linoleic Acid and Acne

The wax cster content of the seburn and of the epi-
dermal acy]  amides containing linoleic acid has
n found to be inversely proportional to the acti-
vity of the sebaceous glands [3], with sebum [atty
acids also being incorporated in epidermal lipids.
An analysis of the lipids in comedones and con the
surface of the skin of acne patients and on the surface
of the skin of persons not suffering from acne revea-
led that the acylceramides of the comedones and the
skin surface of acne patients contained mu  less li-
noleic acid than the acylceramides from the skin sur-
fa control subjects [4,5].
This finding gave nise to the hypothesis that the con-
centration of linoleic acid in sebum from human se-
baceous glands depends both on the amount of lino-
leic acid that is present in every sebum-producing
cell ai the start of its differentiation and on the extent
to which this amount is reduced by the endogenous
lipid synthests that follows [4.t
The treatment of female acne patients with a com-
bination of the antiandrogen cyproterone acetate and
the estrogen ethinylestradiol led to a reduction of se-
bum secretion and to a simultaneous increase in the
concentration of linoleic acid in all classes of lipids
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[3]: a similar effect was also achieved with 13-cis-
retinoic acid [7].
All these findings emphasize that sebum production,
the development of acne and the concentration of li-
noleic acid in the sebum and in the epidermal lipids
are all closely related, but do not provide any eviden-
ce of the pathogenic importance of linoleic acid for
the disorder itself.
As early as 1929 Burr and Burr undertook funda-
mental diet studies in animals, which led to the re-
cognition of the importance of polyunsaturated fatty
acids - of linoleic acid in particular [8]. Rats that we-
re fed a fat-free diet for several weeks developed the
characteristic symptoms of an essential fatty acid de-
ficiency: these were primarily characterized by an in-
crease in the transepidermal water loss (TEWL) [9)
and epidermal hyperproliferation [ 10].
The topical application of linoleic acid to the skins
of rats suffering from essential fatty acid deficiency
normalized the transepidermal water loss £11]. This
curative effect is not prevented even by large doses
of indomethacin, a potent inhibitor of cyclooxyge-
nase, but at least in pat by eicosatetraenoic acid, a
potent inhibitor of both cyclo- and lipoxygenase [12].
is finding suggests that a lipoxygenase product
formed from linoleic ucid is of essential importance
in addition to linoleic acid, being an essential com-
ponent of the epiderm  ipid barrier in the form of
acylceramides.
This substance was later identified as 13-hydroxyoc-
tadecadienoic acid (13-HODE). The application of
0.1% 13-HODE to the skin of guinea-pigs suffering
from an epidermal hyperproliteration as a result of
the administration of eicosapentaenoic (2(:5n-3} und
docosahexaenoic (22:6n-3) acids, led to the re-esta-
blishment of a histologically normal epidermis and
to a normalization of the incorporation of radioacti-
vely labelled thymidine [13].
In addition, 13-HODE exhibits anti-inllammatory
properties since it inhibits the fonmation of LTB, by
human neutrophiles [14]. Linoleic acid itself. or a not
yet definitely identified reaction product, possibly
[3-HODE, inhibits phagocytosis and the formation
of reactive oxygen species in the case of neutrophiles
[151

Thus, linoleic acid or linoleic acid bound to phospha-
tidylcholine is able to exhibit the following proper-
ties:

1. Linoleic acid is essential for the formation of the
epiderrnal lipid barrier, whose madequate function
is the decisive stimulus for the proliferation, me-
tabolic re-adjustiment and keratinization of epider-
mal cells.

2. Linoleic acid is the precursor of 13-HODE, a pro-
duct with antiproliferative properties, that also
inhibits the production of the inflammation media-
tor LTRB,.

3.Linoleic acid itself . oranot '  characterized
reaction product, inhibils phagocytosis and the
production of aggressive oxygen metabolites by
neutrophile granulocytes and, hence, inhibits the
inflammatory process.

These findings suggest the potential of the anti-ac-

ne etticacy of linoleic acid bound to phospha-

tidylcholine from soybeans [16].

Biological Evaluations

The concentration of linoleic acid and squalene was
determined in Studies 1 and 2 in order 1o evaluate the
alteration of skin surface lipids as the result of pho-
sphatidylcholine treatment. In Study 3 the anti-acne
efficacy was proven, by pooling the results of 7 stu-
dies.

PROTOCOL OF STUDY 1

Aim of the stidv: to evaluate the content of linoleic
acid in skin surface lipids

Test product: liposome containing 10% lecithin frac-
tion with 80% phosphatidylcholine {tradename: Na-
tipide ® 08010A)

Dosage: | mg/em’ of lecithin fraction with 809 pho-
sphatidylcholine; the molecule containing chemicly
bound linoleic acid (tradename: Phospholipon™ 8Q)
Duration of the treatment: 8 wecks

Number of subjects: 14. 4 female and 10 male, aged
14 to 17 years, affected by acne grade 1 and 2 [1§].
Method of evaluation: the skin surface lipids were
sampled by direct skin contact with a mixture of
n-hexane/2-propanol (3:2, v/v). This was done by
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rescences
Evaluation: a projection foil was laid on the test area
and a black marker was used to mark the comedo-
nes and a red marker to mark the inflamed lesions
on the foil on the same 3 x 3 cm area throughout the
course of the study. The marks were counted. In all
studies an intrasubject control was provided by the
corresponding figures for the untreated contralateral
side of the face [18].

Exclusion criteria: -acne vulgaris requiring medica-
tion, -treatment of the acne with medicaments or co-
smetics during the 2 months prior to the study, -con-
sumption of ovulation inthibitors.
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Side effects: the subjects merely noticed a somewhat
drier and less oily skin and moderate peeling. These
effects were enhanced by the use of liposome con-
taining 20% lecithin fraction with 80% phosphatidyl-
choline (tradename: Natipide ® IT}, which is a gel and
can easily be overdosed. However, these observa-
tions did not lead to a negative assessment on the
part of the subject or to abandonment of the study.

RESULT OF STUDY 3

The results of the smudies were compiled and evalua-
ted in a meta-analysis. The average effects of all the
studies (Fig.2, 3) are outlined in the following graphs:

Reduction in number

of comedones [ %]
Combined data from 7 inve-
stigations; median differences
from pretreatment values
(Evaluation after 14 and 28
days of once daily application)

Figure 2: Reduction in nurnber of comedones.
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Reduction in number

of efflorescences [ %]

Combined data from 7 inve-
stigations; median differences
from pretreatment values
(Evaluation after 14 and 28
days of once daily application)

Figure 3: Reduction in number of efflorescences.
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droxyoctadecadienoic acid (13-HODE), a substance
with antiproliferative properties, that also inhibits the
production of the inflamration mediator LTB,.
The literature contains no descriptions of the succes-
sful treatment of acne by linoleic acid or by deriva-
tives.

Phosphatidylcholine from vegetable sources, espe-
cially from soybeans, contains bound fatty acids, of
which 70% is linoleic acid. Phosphatidylcholine can
be formulated in water to liposomes with a particle
size of 0.15 to 0.25 pm without the need for additio-
nal substances. These particles may reac ' pass the
sebaceous duct and transport the linoleic acid into the
sebaceous gland. The omission of superfluous che-
micals in the formulation is beneficial since any che-
mical substance used as a formulation additive can
have adverse effects on skin which is irrite~ orin-
flamed as it is in acne.

Seven studies, on 77 subjects, affected by physiolo-
gical acne, were carried out on the basis of this ra-
tionale. Pure phosphatidylcholine and a fraction with
80% phosphatidylcholine, were tested in two diffe-
rent formulations, as liposome with 10% and 20%
phospholipids respectively. Formulation containing
the same phosphatidylcholine but no water (these are
non-liposomal solution) were also investigated.
An average reduction of the comedones by 65% and
a reduction of the efflorescences by 75% was recor-
ded for ail formulations tested.

In an independent study, the alteration of the skin li-
pids as the resuit of treatment by  0some contai-
ning 10% lecithin fraction with 80% phosphatidyl-
choline (tradename: Natipide® 08010A) was studied.
A concomitant increase of the linoleic acid content
and decrease of squalene content was observed in the
course of the treatment. Since squalene is one of the
most important indicators for greasy and acne-affec-
ted skin, and since the increased sebum production
is a primary factor in the pathogenesis of acne, these
findings are relevant for the use of phosphatidyl-
choline; with high content of esterified linoleic acid,
thus, suitable for use as a drug substance and as an
active ingredient for cosmetics.

These results prove that phosphatidylcholine, puri-
fied from soybeans, constitutes a new therapeutic

principle for the treatment of acne [19].

The mode of action suggests the use of soybean-de-
rived phosphatidylcholine

> in physiological acne, which is 70% of the affected
persons, as a drug or as an active ingredient in co-
smetics,

> or in acne needing medical attention, with the
combination of phosphatidylcholine ¢ a drug sub-
stance with a complementary mode of action.

The results also suggest its application for normali-
zing greasy skin, using cosmetics to apply adequate
conecentrations of phosphatidylcholine in topical for-
mulations.
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