Influence of Gamma linoleic acid (Epogam) on
the Skin Surface Conditions of Atopic Dermatitis

Hyoun Seung Lee, M.D., Kyoung Chan Park, M.D., Kyu Han Kim, M.D.

Department of Dermatology, Seoul National University College of Medicine,
Seoul, Korea

Background : Gamma linoleic acid (GLA, Epogam) is considered a safe and effective
modality in the treatment of atopic dermatitis (AD) in which impaired function of the enzyme,
delta-6-desaturase, has been reported to result in reduced levels of GLA, desaturated fatty acids.

Objective : We performed this study to observe the changes of skin surface conditions mea-
sured objectively by bioengineering methods in relation to clinical improvement after treatment
with GLA (Epogam®) in children with AD.

Methods : Thirty-four children with AD were treated with GLA (Epogam?®) and evaluated
with clinical parameters. The changes of skin surface conditions were monitored by non-invasive
experimental instruments.

Results : There was a significant decrease of transepidermal water loss (TEWL) and gradual
improvements in clinical severity after 12 weeks of GLA (Epogam®) treatment. The change of
skin surface pH was statistically significant on the antecubital fossa and abdomen except the
popliteal fossa. The other parameters including skin surface hydration and skin surface
lipid did not show consistent changes.

Conclusion : Clinical improvement of AD with GLA (Epogam®) seemed to be achieved by the

reduction of TEWL. {(Ann Dermatol 12(4) 238~242, 2000).
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Atopic dermatitis (AD) is characterized by hy-
persensitivity reaction with increased IgE production,
higher susceptibility to skin infection with de-
pressed cell-mediated immunity'’. However, the
most prominent finding of AD is pruritic sensation
and this is frequently accompanied by a dry skin
with increased transepidermal water loss (TEWL).
Recently, altered fat metabolism has been reported,
as linoleic acid tends to be increased whereas the un-
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saturated fatty acids, such as gamma-linolenic acid
(GLA) and arachidonic acid show decreased
amounts in the plasma’, monocytes!, red blood
cells4 and epidermis’ of patients with AD.

GLA has been focused as a new therapeutic ap-
proach of AD. The major component of Epogam® is
GLA (Cl18: 3n-6) extracted from the selected
strains of evening primrose (Oenothera spp.),
which may increase GLA and its metabolites in
atopic patients.

This study was designed to observe the changes of
various skin surface conditions, which could be as-
sessed by using non-invasive experimental instru-
ments, as well as the clinical effects after oral sup-
plement of GLA (Epogam®) in the treatment of
AD.

MATERIALS AND METHODS

Thirty-four children (equal numbers of each sex,
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mean age 6.4 years) were treated with Epogam®
containing GLA at a dosage of 160mg twice a day.
All patients were diagnosed as AD based on the
criteria of Hanifin and Rajka®. The patients were
treated with GLA (Epogam®) for 12 weeks and
were assessed by the same dermatologist before
treatment, 4 weeks and 12 weeks after treatment.
They were otherwise healthy without any significant
medical history and written consent was obtained in
each case. This study was approved by the Institu-
tional Review Board of our hospital. All patients
were treated exclusively with GLA (Epogam®)
and were strictly forbidden to use any other med-
ication or preparation including topical emol-
lients.

The clinical evaluation parameters were catego-
rized into severity criteria and topography item.
The severity criteria included erythema, indura-
tion/papulation, pruritus/excoriation, lichenifica-
tion, scale/dryness, and erosion/oozing/weeping
and the patients were scored as O (none), 1 (mild), 2
(moderate), and 3 (severe) based on their severity.
The extent of AD, topographic item, was evaluated
by the percentage of the involved portion in 10-body
areas respectively; scalp, face, anterior trunk, poste-
rior trunk, arms, hands, buttocks, legs, knees, and
feet. The scoring system for extent on each site
was 0 (none), 1 (<10%), 2 (10-30%), and 3
(>31%). The total severity score was defined as
the sum of clinical severity scores and topographic
item. All subjects were considered to have a mild to
moderate degree of AD based on these evaluation
criteria.

The changes of skin surface conditions were also
monitored before treatment, 4 weeks and 12
weeks after treatment by noninvasive experimental
instruments. We used two apparatus to evaluate
epidermal hydration; Skincon-200® (L.B.S. Co.
Ltd., Shizuokaken, Japan) by measuring the con-
ductance of the skin and Comeometer CM 820%

(Courage Khazaka GmbH, Cologne, Germany) by
measuring the electrical capacitance of the skin.
To measure TEWL and the skin surface pH, we
used the Tewameter TM 210® (Courage Khazaka
GmbH) and the Skin-pH-METER PH 900
(Courage Khazaka GmbH), respectively. Sebumeter
SM 810® (Courage Khazaka GmbH) was used to
measure the content of skin surface lipid. Proce-
dures were performed as described previously™".
Three predilection sites of AD were selected for
measurements; antecubital fossa, abdomen, and
popliteal fossa. All parameters were measured at
the same sites each time under constant environ-
mental circumstances (room temperature 20-22C
and relative humidity 40-50 %). The patients
were not allowed to take a shower on testing days
and took rest for a minimum of 30 minutes in the
room prior to measuring procedures. The differ-
ence between baseline and 12 weeks of GLA
(Epogam®) treatment was analyzed by the paired
t-test and p< 0.05 was considered significant.

RESULTS

Thirty children completed this trial and were
evaluated. The results are summarized in Tables 1
and 2. The patients showed gradual improvements in
clinical severity based on the assessment of severity
criteria, topographic items and their sum, total
severity score. The reduction in these three para-
meters at 12 weeks was statistically significant
compared with the baseline (p<0.0001). Among
the noninvasive methods used, only the values of
Tewameter (TEWL) revealed significant reduc-
tion on all tested sites (antecubital fossa, ab-
domen, and popliteal fossa; p=0.002, 0.0005,
0.0486, respectively). The hydration values of the
skin surface measured by both Comeometer and
Skincon-200® were not significantly increased.
However, the values of hygrometer on the popliteal

Table 1. Summary of the changes in clinical severity scores from baseline to 12 weeks in response to GLA(Epogam™)

Assessment baseline 4 weeks 12 weeks P-value*
Severity criteria 6.71+2.9 58134 35+33 p<0.0001
Topographic item 8.1+5.2 6.41t4.6 4.11+4.7 p<0.0001
Total severity score 149177 122477 7.6+7.8 p<0.0001

* Significance between baseline and 12 weeks of GLA(Epogam®) treatment
Each value represents mean+S.D
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Table 2. Summary of the changes in skin surface characteristics from baseline to 12 weeks in response to GLA

{Epogam®)
Corneometer (a.u) pH-meter TEWL (g/hm2) Hygrometer (po)
antecubital fossa
baseline 83.1+16.7 5.0%+06 20.5+13.7 88.1163.4
4 weeks 93.2+19.3 5.1+0.6 14.6+5.0 116.6+97.5
12 weeks 80.5+10.3 53404 12.2+4.4 79.8+56.5
P-value* p=0.4048 p=0.0003 p=0.002 p=0.596
abdomen
baseline 70.1+15.4 5.0+0.7 9.8+5.0 38.2+30.3
4 weeks 80.14+20.1 51407 7.0x2.2 55.2+50.7
12 weeks 68.41+10.7 54405 6.2+2.7 37.2435.6
P-value* p=0.53 p=0.0118 p=0.0005 p=0.9107
Popliteal fossa
baseline 79.7+22.3 5.1+0.8 20.8+123.1 75.5+62.5
4 weeks 89.5+18.5 5.1+0.6 14.2+5.4 83.8+176.1
12 weeks 77.1%£11L.1 53+04 12.3+£7.9 48.8+40.3
P-value* p=0.4749 p=0.2252 p=0.0486 p=0.0305

*. Significance between baseline and 12 weeks of GLA(Epogam) treatment

Each value represents mean +S.D

area showed significant increase. The skin surface pH
became higher within acidic range on all three
evaluated sites and its change was statistically sig-
nificant on the antecubital fossa and abdomen
(p=0.0003, p=0.0118, respectively). The level of
skin surface lipid measured by Sebumeter was sig-
nificantly low, but concerning the fact that there
were obvious inter-measurement differences, the
data was considered to be unreliable (data not
shown). A few patients complained of the un-
pleasant tastes from oily constituents of GLA
(Epogam®), but there were no side effects result-
ing in the withdrawal of medication.

DISCUSSION

The abnormal lipid and fatty acid patterns in
the blood and epidermis of atopic patients may
play a role in the pathogenesis of the disease. In-
creased levels of linoleic acid and deficiencies of
6-desaturated a-6-fatty acids (GLA, dihomo-GLA,
and arachidonic acid) have been observed in variable
specimens from patients with AD*"". These alter-
ations may have attributed to the defective function
of the enzyme, delta-6-desaturase, which is re-
sponsible for the conversion of linoleic acid to
GLA'’ and this may be related to the immunological

alterations in AD through the deficient conver-
sion of n-6 fatty acids to prostaglandin E1 (PGEL1) in
mononuclear cells of AD patients*’. Melnik et
al.” demonstrated that PGE1 and PGE2 had a
suppressive effect on in witro IgE synthesis of
mononuclear cells in patients with AD. This ab-
normal lipid and fatty acid pattern of AD is the
target of therapeutic approach with oral supple-
ment of fatty acid, GLA (Epogam®). Supplementa-
tion of evening primrose oil rich with n-6 fatty
acids including GLA resulted in a rise in the ratio of
n-6 to monounsaturated fatty acids in both lesional
and lesion-free epidermis'*. Some authors have re-
ported that there was a positive correlation be-
tween improvements in clinical score and a rise in
the fatty acid (dihomo-GLA and arachidonic
acids) levels after treatment with GLA (Epogam
®)"%. Numerous papers stating excellent outcomes
have been reported on the use of GLA (Epogam) in
adults, while the studies about therapeutic effects on
children with AD have been quite limited'*"". We
tried to correlate the beneficial effect of GLA
(Epogam®) on AD children with the changes of
skin surface characteristics monitored objectively
by bioengineering methods.

Generally the barrier function of atopic epidermis
is disturbed in contrast to a soft, smooth, well-
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moisturized normal skin. TEWL was found to be
increased in eczematous skin and in clinically normal
skin of atopics on predilection areas'. The water
content of the horny layer measured with the Cor-
neometer was decreased in dry atopic skin". The
level of ceramides, major components of epider-
mal lipids, was reported to be significantly lower in
atopic epidermis compared with that of the nor-
mal skin and the level of a certain ceramide (ce-
ramide 3) was significantly correlated with the
TEWL impairment™. Therefore it is suggested that a
decrease in ceramides in the strautm corneum may
be involved in epidermal barrier function impair-
ment in AD.

In our study, the level of TEWL was significantly
reduced after 12 weeks of treatment with GLA
(Epogam®). Clinical severity score and the level
of TEWL showed a similar pattern of reduction.
Although this was not a study of double-blind,
placebo-controlled design, we could minimize sea-
sonal variability through measuring under con-
stant ambient circumstances. The study was per-
formed within a relatively short period of time
from the end of spring to autumn and we do not
think that reduced TEWL after GLA (Epogam®)
treatment was the result of either a seasonal effect or
spontaneous regression of the disease. Although
skin pH was slightly raised on antecubital fossa
and abdomen after GLA (Epogam®) treatment,
we did not think this change of pH could con-
tribute to the clinical improvement. However, the
measurements of both Skincon-200® and Cor-
neometer representing epidermal hydration status
were not significantly changed. Contrary to our
expectation, the level of skin surface lipid mea-
sured by Sebumeter did not show any consistent
results.

This study provides the evidence that GLA
(Epogam®) produces a favorable response partly
through reducing TEWL. Based on the reports of
positive correlation between higher fatty acid level
in plasma, epidermal phospholipids and improved
clinical finding", we suggest that clinical improve-
ment and reduced TEWL may be associated with the
increased level of fatty acids in the epidermis of
AD after oral supplementation with evening prim-
rose oil. The exact mechanism how fatty acid
change in epidermal phospholipids affects TEWL
should be further evaluated.
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