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Abstract

Background: Atopic dermatitis is a chronic inflammatory skin disease that affects 20% of children. Fatty acids are a
vital dietary component in the protection and maintenance of health.
Objectives: The aim of this study was to investigate the correlation of fatty acid profile involving myristic acid,
palmitic acid and stearic acid from saturated fatty acids and palmitoleic acid, oleic acid, linoleic acid, linolenic acid
and arachidonic acid from unsaturated fatty acids with disease severity and BMI in children with atopic dermatitis.
Methods: A total of 36 patients with atopic dermatitis and 40 healthy controls between the ages of 5-15 years were
included in the study. The demographic characteristics and BMI of the participants were recorded. The SCORAD
index of the patient group was calculated. Eosinophil percentage and IgE level were determined in autoanalysers.
Agilent brand 7890/5970C model Gas chromatography-mass spectrometry (GC-MS) was used for fatty acid analysis.
Results: The groups were similar in terms of age, gender and BMI. Essential fatty acids and unsaturated fatty acids
were significantly lower in the atopic dermatitis group. A negative correlation was found between essential and
unsaturated fatty acids and disease severity, BMI, Ig E, and eosinophil percentage.
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Conclusions: In this study, it was concluded that fatty acids are correlated with disease severity, allergic
inflammatory parameters and BMI in patients with atopic dermatitis. We think that this condition may be related to
less intake of essential and unsaturated fatty acids to the body, or increased consumption of these fatty acids in
inflammatory processes triggered by increased fat tissue and disease.

Keywords: Atopic dermatitis, children, fatty acids, BMI, IgE, eosinophil percentage.

Introduction

Atopic dermatitis (AD) is a chronic, pruritic,
inflammatory skin disease that affects 20% of
children (1). Overactive immune response and
impaired skin barrier are thought to cause the
disease (2). Bioactive lipids are important for
cutaneous inflammatory processes and the
functioning of the immune system (3). The fatty
acids in the skin are defined as one of the main
components of the stratum corneum, the top layer
of the epidermis, and are effective in maintaining
the epidermal barrier integrity by creating an
acidic environment on the surface of the stratum
corneum (4). Defective fatty acid metabolism may
cause deterioration in the lipid composition of the
stratum corneum and improper interaction with
other epidermal components, leading to
deterioration of the epidermal barrier. On the
other hand, the deterioration of the balance
between the fatty acids which are the precursors
of the lipid mediators that regulate the
inflammation is thought to contribute to the
inflammation in atopic dermatitis (5).

Childhood obesity affects the immune system by
altering the serum levels of inflammatory and
anti-inflammatory cytokines and proteins.
Therefore, obesity has been reported to cause or
exacerbate diseases such as asthma, allergy and
AD (6).The aim of this study was to investigate
the correlation of fatty acid profile with disease
severity and body mass index (BMI) in children
with atopic dermatitis.

Materials and Methods

The study has been approved by the local ethics
committee. The parents of the participants
included in the study were informed about the
study and their written informed consents were
obtained. The study included 36 patients between
the ages of 5 and 15 years diagnosed with atopic

dermatitis and 40 healthy controls in the same age
range with no known systemic or dermatological
disease. The demographic characteristics of the
participants were recorded. BMI was calculated
from height and weight values and interpreted in
respect to the percentile chart prepared based on
age and gender. Those with persentile values
below 5% were considered as slim, 5% to 85% as
normal, 85% to 95% as overweight, and over 95%
as obese (7).

Patient selection, inclusion and exclusion
criteria

The diagnosis of atopic eczema was established in
patients with pruritic, chronic or recurrent
dermatitis in disease-specific distribution regions
meeting three of the Hanifin and Rajka main
criteria (8).The patients presented to the clinic
with active complaints were included in the study.
The patients were evaluated clinically and their
Severity Scoring of Atopic Dermatitis Index
(SCORAD) were calculated. Those with a
SCORAD index below 20 were considered as
mild, between 20-40 as moderate, and over 40 as
severe eczema (9). Slim, overweight or obese
subjects were not included in the control group.
Those with known endocrine or metabolic
disease, those who are on diet to lose weight,
those who use lipid-lowering drugs, supplements
containing fish oil and retinoic acid-derived drugs
were not included in the study.

Sample collection and processing

The patients were not given a special diet
program prior to the study. The venous blood
samples of the participants were taken in the
morning after at least eight hours fasting. The
eosinophil percentage and IgE level obtained
from whole blood count were studied in
autoanalysers. The serum samples obtained by
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centrifugation of blood samples at 1800 rpm for
30 minutes were stored at -80°C until the day of
analysis. 200 µL was taken from the serum
samples that came back to the room temperature
on the day of analysis. Agilent brand 7890/5970C
model Gas chromatography-mass spectrometry
(GC-MS) was used for fatty acid analysis. The
protein content was settled by adding 1 milliliter
of 5% H2SO4 to the serum sample. The fatty acids
were extracted by vortexing with 3 milliliters of
ethyl acetate for 60 seconds. It was then
centrifuged at 4000 rpm for 10 minutes. The ethyl
acetate phase was evaporated under N2

(nitrogen).After adding 2 mL of 10% H2SO4-
CH3OH to the residue, it was incubated at 62°C
for 2 hours. 2 mL of saturated NaCl and 2 mL of
hexane were added sequentially. It was vortexed
for 60 seconds to obtain fatty acid methyl esters.
The organic phase was evaporated under N2 gas
and analyzed by adding 100 µL of hexane.

Chromatographic conditions of analysis

The chromatographic conditions of the device are
as follows: Starting from 120°C to 270°C, a total
of 55 minutes of ramp temperature program was
applied. Optima brand 60 m x 0.25 mm column
was used. Injection volume is µL, solvent delay
time is 15 minutes, FID detector is 280°C,
hydrogen gas flow is 35 mL/min, dry air gas flow
is 350 mL/min, nitrogen is 20.2 mL/min.  The
split ratio is 10:1.  The results were confirmed by
studying all samples twice.

Statistical analysis

SPSS v.16.0 package program was used for
statistical evaluation of obtained data in study
(SPSS Inc, Chicago, Illinois, USA). The
continuous data were given as mean, standard

deviation, and the categorical data were given in
numbers and percentages. The chi-square test was
used to evaluate the correlation between two
categorical variables, and the pearson correlation
test were used to evaluate the correlation between
two continuous variables. The independent T test
was used to compare continuous variables
between the groups. P values below 0.05 were
considered to be statistically significant.

Results

The study included 36 children with atopic
dermatitis presenting with active complaints and
40 healthy controls. The characteristics of the
participants according to the groups are given in
Table 1. Fatty acids were evaluated between the
groups according to their saturated, unsaturated
and essential status. Plasma free fatty acid
proportions in children with atopic dermatitis and
control cases are given in Table 2. When the cases
were evaluated according to SCORAD index, the
disease severity was mild in 19 cases (52.8%),
moderate in 11 cases (30.6%) and severe in 6
cases (16.6%). According to BMI, the whole
control group (100%) consisted of normal weight
individuals. Whereas, of the patient group, 8.3%
(n=3) were slim, 69.4% (n=25) were normal,
16.7% (n=6) were overweight, and 5.6% (n=2)
were obese. There was a positive correlation
between BMI with SCORAD index, IgE, and
eosinophil percentage (r and p values
respectively, 0.339, 0.003; 0.317, 0.005; 0.186,
0.108) in patient group. The relationship between
fatty acids with BMI and SCORAD indexis given
in Table 3, and the correlation between essential,
saturated, and unsaturated fatty acids with BMI,
SCORAD index, IgE and eosinophil percentage is
given in Table 4.
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Table 1:Characteristics of participants by group

Atopic dermatitis
group (n=36)

Control group (n=40) p

Gender
(female/male)

16/20 19/21 0.790*

Age (years) 7.92±3 8.5±2.7 0.376**

BMI percentile 57.1±25.3 54.3±13.9 0.550**

Ig E (IU/ml) 261.9±619.4 51.0±25.1 0.035**

% Eosinophil 3.3±3.4 1.9±2.0 0.021**

*Chi-square test was performed.
** Student t test was used to compare continuous variables in independent groups.

Table 2: Plasma free fatty acid proportions in children with atopic dermatitis and control cases

Fatty acid Atopic
dermatitis
group (%)

Control
group(%)

95% Confidence
interval

p*

Lower Upper

Arachidonic acid
(C20: 0)

5.03±6.64 8.16±8.41 4.91 8.45 0.079

Linolenic acid (C18: 3) 1.74±2.12 2.75±2.87 1.68 2.86 0.089
Linoleic acid (C18: 2) 19.64±8.21 22.43±8.92 19.13 23.08 0.160
Oleic acid (C18: 1) 21.59±5.29 25.41±10.69 21.61 25.59 0.056
Myristic Acid (C14: 0) 0.33±0.72 0.25±0.67 0.13 0.44 0.623
Steraic acid (C18: 0) 22.37±9.78 19.87±5.53 19.25 22.85 0.168
Palmitoleic acid
(C16: 1)

0.65±0.74 0.86±0.93 0.57 0.95 0.261

Palmitic acid (C16: 0) 29.13±9.21 26.87±9.39 25.81 30.07 0.293
Essential fatty acids 26.41±11.39 33.33±15.02 26.90 33.20 0.026
Saturated fatty acids 51.83±13.24 46.98±11.55 46.42 52.14 0.095
Unsaturated fatty acids 48.65±12.49 59.60±15.65 50.94 54.05 0.001
* Student t test was used to compare continuous variables in independent groups.

Table 3: The relationship between fatty acids with BMI and SCORAD index

Arachidonic
acid

Linolenic
acid

Linoleic
acid

Oleic
acid

Myristic
Acid

Steraic
acid

Palmitoleic
acid

Palmitic
acid

BMIpercentile r=0.048
p=0.683

r=-0.257
p=0.025

r=-
0.073
p=0.530

r=-
0.073
p=0.533

r=-
0.115
p=0.324

r=0.083
p=0.477

r=0.310
p=0.006

r=-
0.041
p=0.724

SCORAD
index

r=-0.194
p=0.094

r=-0.205
p=0.075

r=-
0.091
p=0.437

r=-
0.173
p=0.134

r=-
0.038
p=0.745

r=0.039
p=0.739

r=-0.114
p=0.326

r=0.156
p=0.178

Pearson correlation test was used to evaluate the relationship between two continuous variables.
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Table 4: The correlation between essential, saturated and unsaturated fatty acids and BMI, SCORAD index,
IgE, and eosinophil percentage

Essential fatty acids Saturated fatty
acids

Unsaturated fatty acids

BMI percentile r=-0.067
p=0.564

r=0.015
p=0.897

r=-0.085
p=0.463

SCORAD index r=-0.204
p=0.077

r=0.139
p=0.232

r=-0.291
p=0.011

IgE (IU/ml) r=-0.043
p=0.713

r=0.095
p=0.414

r=-0.021
p=0.860

% Eosinophil r=-0.196
p=0.090

r=-0.154
p=0.184

r=-0.280
p=0.014

Pearson correlation test was used to evaluate the relationship between two continuous
variables.

Discussion

The effect of diet on the disease is of interest in
atopic dermatitis, a chronic inflammatory skin
disease caused by the complex interaction of
genetic, physiological and environmental factors
(10). Physical, chemical and nutritional properties
of fatty acids are determined by the number of
carbon atoms in the molecule, level of saturation,
number of double bonds between carbon atoms,
and position of the hydrogens bound to carbon
atoms. Fatty acids are divided into two, saturated
and unsaturated, according to the number of
bonds between carbon atoms. There is no double
bond in saturated fatty acid chains. Palmitic,
stearic and myristic acids, which are the fatty
acids evaluated in this study, are saturated fatty
acids (11). Although calories taken with saturated
fatty acids are the same with calories given by
other fatty acids, they cause fat accumulation and
weight gain in the body (12). In this study, there
was a positive correlation between saturated fatty
acids and BMI in accordance with the literature.
In a study investigating fatty acid profile in
children with and without abdominal obesity, the
levels of palmitoleic acid and γ-linoleic acid were
significantly higher in obese children (13). In this
study, there was a significant positive correlation
between palmitoleic and linolenic acid and BMI.

Despite the increasing evidence regarding a
relationship between obesity and atopic diseases,
the underlying mechanisms are still not fully
known. It is suggested that the prevalence of these

diseases increases as a result of decreasing
immunological tolerance in relation to a number
of changes in the immune system caused by
adipokines secreted by adipose tissue, cytokines
and tumor necrosis factor alpha (10). In a study
investigating the correlation between obesity and
atopic dermatitis, it was reported that atopic
dermatitis was more common in overweight and
obese children (14). In a conducted study, it was
reported that increased BMI was correlated with
disease severity in children older than 2 years
(15). In this study, BMI was positively correlated
with disease severity and allergic inflammatory
parameters, IgE and eosinophil percentage.

Unsaturated fatty acids contain one or more
double bonds on the chain. Linoleic acid,
linolenic acid, arachidonic acid, palmitoleic acid
and oleic acid are unsaturated fatty acids.   Fatty
acids containing one double bond in their
structure are called monounsaturated fatty acids,
fatty acids containing more than one double bond
are called polyunsaturated fatty acids.
Arachidonic acid, linoleic acid and linolenic acid,
some of the polyunsaturated fatty acids, have
important effects on biochemical and
physiological changes in the body and are
essential fatty acids (11). Arachidonic acid is the
precursor of eicosanoids consisting of
prostaglandin, leukotriene and thromboxanes.  In
one study, it was reported that polyunsaturated
fatty acids would promote the development of
allergic diseases by intensifying IgE production
through eicosanoid formation of polyunsaturated
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fatty acids (10). In inflammatory processes,
including allergic inflammation, the production of
prostaglandin and leukotriene in mast cells and
macrophages results in deprivation of long chain
fatty acids (16).  In a study conducted in allergic
patients, arachidonic acid levels were not
changed, but arachidonic acid precursors palmitic
and oleic acid levels were significantly higher in
patients (17).In this study, similar to literature,
arachidonic acid levels did not differ significantly.
In addition, essential fatty acids were significantly
lower in the atopic dermatitis group and there was
a negative correlation with disease severity.

Unsaturated fatty acids, beginning from the
methyl group of the fatty acid molecule, are
divided into 3 groups as omega 3, 6 and 9,
depending on the status of carbon atom in which
the first double bond is present (11). Linoleic acid
from omega-6 family and α-linolenic acid from
omega-3 family are two main unsaturated fatty
acids and precursors of long-chain fatty acids
containing γ-linolenic acid, arachidonic acid,
docosahexaenoic acid, and eicosapentaenoic acid
(18). In a study by Fujii et al. conducted on mice,
atopic dermatitis-like itchy skin inflammation was
modeled by a special diet. It was observed that
lesions regressed with unsaturated fatty acid
supplementation, and that the dietary deficiency
of linoleic acid was the cause of dermatitis (19).
Linoleic acid and α-linolenic acid play a part in
the protection of the epidermal barrier, maturation
and differentiation of the stratum corneum (18).
In this study, the levels of linolenic acid and
linoleic acid were lower in the atopic dermatitis
group but did not make a statistically significant
difference.

It is believed that there is a correlation between
increased intake of omega-6 polyunsaturated fatty
acids and increased allergic diseases. This has
been associated with the increase of eicosanoid
mediators produced from arachidonic acid.
Omega-3 fatty acids reduce the eicosanoid
synthesis. Omega-3 series fatty acids have been
reported to be protective against allergic
sensitivity or allergic symptoms (18). In
comparison with omega-3, high amounts of
omega-6 polyunsaturated fatty acid consumption
has been associated with the increased prevalence

of atopic diseases (10).  In one study, it has been
shown that the fatty acid status of the fetus during
pregnancy plays an important role in the
development of atopic eczema in early childhood.
This has been associated with low blood and
blood plasma levels of omega-3 series fatty acids
(20). On the other hand, in a review of the
relationship between breast milk fatty acids and
allergic diseases, it was concluded that PUFA did
not affect the risk of allergic disease in children
(21). The role of unsaturated fatty acids in
inflammation has been demonstrated in an
experimental model of respiratory allergy in mice,
where an inflammatory reaction induced by
allergen threat was accompanied by a rapid
decrease in the serum levels of both omega-3 and
omega-6 long-chain PUFAs (22).  In this study,
there was a negative correlation between
unsaturated fatty acids with disease severity and
IgE. In a study conducted by Miyata et al. in
patients with rhinosinusitis, inflammatory tissue-
derived eosinophils have been shown to be a
specific phenotype with irregular fatty acid
metabolism (23). In this study, the eosinophil
percentage was significantly higher in the atopic
dermatitis group and there was a negative
correlation between the unsaturated fatty acids
and the eosinophil percentage.

In this study, it was concluded that fatty acids,
important component of diet, are correlated with
disease severity, allergic inflammatory parameters
and BMI in patients with atopic dermatitis. A
negative correlation was found between essential
and unsaturated fatty acids and disease severity,
BMI, IgE and eosinophil percentage. We believe
that this may be related to the reduced intake of
essential and unsaturated fatty acids to the body
or its increased consumption during inflammatory
processes.

Limitations of the study

Not giving a special diet before the study, not
questioning the content of the patients' foods they
ate, not analyzing the alpha and gamma fractions
of linolenic acid are the limitations of the study.
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