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PPARc expression profile and its cytokine driven regulation in

atopic dermatitis

Atopic dermatitis (AD) is the cutaneous manifestation of
a systemic disorder, which gives rise to asthma, food
allergy and allergic rhinitis (1, 2). Interactions between
the local and systemic immunological response play a
crucial role in the manifestation of AD.
The peroxisome proliferator-activated receptor gamma

(PPARc) belongs to the family of nuclear receptors, and
shows pleiotrophic effects in the inflammatory processes
in its capacity as a ligand dependent transcription factor
(3). Functional human PPARc was originally cloned
from the human bone marrow, and plays a role in the
regulation and development of immune cells like mono-
cytes and T-lymphocytes (4). Previously, it has been
shown that PPARc is differently expressed in monocytes
and lymphoid cells (5–7). Known are the two isoforms
PPARc1 and PPARc2. However, the existence of alter-
native splice variants for PPARc mRNAs in humans and
mice suggests cell-specific expression patterns and func-
tions of these receptor proteins (8–10).
The PPARc gene gives rise to three RNA transcripts,

which are identical except for their different first exons
(Fig. 3A). PPAR-c1 and PPAR-c3 are translated to the

identical protein PPARc1, whereas PPARc2 is transla-
ted from its own unique mRNA. Several studies support
the role of PPARc in inflammatory processes as its
expression appears to be altered by (pro)-inflammatory
cytokines (11,12). A different PPARc expression profile
due to the changes of the local inflammatory milieu may
result in differential functional effects of the immune
response. Current studies indicate that the activation of
PPARc can improve skin disorders through specific
agonists, which belong to the group of thiazolidinedi-
ones (TZDs) (13). Furthermore, TZDs elicit immune
regulatory effects in Th2-mediated allergic diseases, as it
has been shown in murine asthma models (14, 15). Our
own previous studies showed that the TZD ciglitazone
inhibited the allergic immune response by the inhibition
of IgE production but also (pro)inflammatory cytokines
of the Th-response in vitro as also in vivo (16).
Mechanisms involving the transcriptional regulation of
Th2-cell development play an important role in the
pathogenesis of AD. Furthermore, these data indicate
that PPARc activation by specific ligands may affect the
function of T-lymphocytes and monocytes in a different
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manner with promising effects concerning the treatment
of AD.
The aim of the present study was to analyze the

expression profile of PPARc and its isoforms in lympho-
cytes and monocytes from atopic donors. Furthermore,
we elucidate the impact of AD relevant inflammatory
cytokines (IL-4, IL-13, IFNc) on PPARc expression.

Materials and methods

Patients/controls

Peripheral venous blood samples were obtained from 12 patients,
six females and six males (mean age 35 years), suffering from a
moderate to severe extrinsic form of atopic dermatitis, according to
the criteria of Hanifin and Raika (17) (see Table S1). The severity of
AD was defined by using the SCORAD score, which evaluates the
extension, intensity and subjective symptoms of AD (18, 19). All
patients were polysensitized with positive skin prick tests to house
dust mite, pollen and/or cat dander. The total serum IgE levels of
the AD donors had a minimum of 500 kU/l (average ‡ 2000 kU/l).
None of the included donors received a systemic immunosuppres-
sive medication or UV therapy during the past 3 months before the
blood sample was taken. Twelve age and sex matched healthy
volunteers, without skin lesions and a negative history of type 1
allergies or a positive family history of atopic diseases, were chosen
as control group for blood samples. Skin biopsy specimens (3 mm
each) were taken from seven atopic patients with typical AD lesions
(erythema, edema, crusting, excoriation and lichenification). None
of these patients had other skin diseases. From each patient, a
maximum of two specimens (lesional and nonlesional) were
obtained. Acute AD lesions were present for <5 days and chronic
lichenified AD lesions present at least for 4 weeks by the patient�s
history. Nonlesional skin samples were defined as noninflammatory
skin, and were taken apart from inflammatory skin areas, with a
minimum space of 5 cm. Local ethics committee approved the
investigation and all donors gave informed consent.

Immunohistochemistry

Representative biopsy specimens were obtained from acute-, chro-
nic- and nonlesional skin of patients with AD. Frozen tissue blocks
were cut in to 5-lm sections, adhered onto microscope slides and
fixed in acetone. Sections were blocked with 10% normal goat
serum in TBS for 20 min. The primary monoclonal antibodies were
applied 75 min for PPARc (Santa Cruz, Heidelberg, Germany) and
45 min for CD68 (DAKO, Hamburg, Germany) at a concentration
of 4 lg/ml and 10 min for CD3 (clone F7.2.38). The specificity of
PPARc staining was controlled by the usage of an appropriate
blocking peptide (sc-7273 P) and isotype control. Signals were
detected using the LSAB method by Chem-Mate� alkaline phos-
phatase detection Kit (Dako, Hamburg, Germany). Colorimetric
detection was performed with Fast Red and BCIP/NBT (Dako).
Sections were counterstained with hematoxylin.

Isolation and culture of mononuclear cells

Monocytes and lymphocytes from each donor were isolated and
cultured as previously described (16). Briefly, human peripheral
blood mononuclear cells (PBMC) were isolated by density gradient
centrifugation with Histopaque-1077 (Biochrom, Berlin, Germany)
from the heparinized whole blood of the AD patients and the

healthy subjects. Lymphocytes (CD4+, CD8+, CD19+) and
monocytes (CD14+) were purified by positive selection enrichment
with a magnetic cell sorting system (Miltenyi-Biotec, Bergisch
Gladbach, Germany) according to the manufacturer�s guidelines.
For cytokine stimulation, freshly purified cells were plated with a
density of 106 cells and incubated with either 10 ng/ml IL-4 (Im-
munoTools, Friesoythe, Germany), IL-13 (PeproTech, Frankfurt,
Germany) or 20 ng/ml IFNc for 24 h.

RNA extraction, real-time PCR and sequencing

Total RNA was extracted from purified mononuclear cell popula-
tions using RNeasy Mini Kit (Qiagen, Hilden, Germany) and re-
verse transcribed by SuperScript (Invitrogen, Karlsruhe, Germany)
according to the manufacturer�s guidelines. To analyze the PPARc
mRNA isoforms (1–3), transcript specific primer pairs were gener-
ated using Primer Premier Software tools (PREMIER Biosoft
International, Palo Alto, CA, USA). Primer pairs for PPARc were:
cttgcagtggggatgtctca for sense and cgccaacaccttctccttct for anti-
sense, resulting in a 75-bp amplicon. For PPARc transcript
variants, the following primers were used: mRNA1 (116-bp)
gtggccgcagatttgaaag (sense) and gaatggcatctctgtgtcaacc (anti-sense),
mRNA3 (130-bp) ttctgcttaattccctttccttag (sense) and anti-sense (see
mRNA1), mRNA2 (69-bp) acccctattccatgctgtatg (sense) and
aaggaatcgctttctgggtc (anti-sense). The expression levels of PPARc
mRNA were quantified relative to the expression of the house-
keeping gene PBGD with the following primer pairs: aga-
gtgattcgcgtgggtacc (sense) and ccctgtggtggacatagcaatg (anti-sense)
by real-time RT-PCR using the LightCycler 1.5 (Roche Diagnostics,
Mannheim, Germany). As negative control the template was
replaced by sterile water. Amplification products were purified by
electrophoresis in a 2.5% agarose gel stained with ethidium bro-
mide. Using the ABI PRISM BigDye Terminator Cycl sequencing
kit (Applied Biosytems, Darmstadt, Germany), PCR products were
subjected to automatic sequencing by ABI Prism 310 Genetic
Analyser (Applied Biosystems). The melting curve analysis was used
to control the melting point specificity. Efficiency corrected relative
quantification was performed by 2-DDCT method (20).

Protein isolation and Western blotting

Protein extracts of 1 · 107 magnetic sorted cells were prepared with
NE-PER extraction reagent (Perbio, Bonn, Germany) and a prote-
ase inhibitor cocktail (Roche, Penzberg, Germany) and quantified by
standard Bradford protein assay. 50 lg cytosolic and 20 lg nuclear
extracts were separated in 10% Tris-HCl gel. Proteins were trans-
ferred to polyvinylidene difluoride membrane (PVDF), blocked for
1 h with 5% dry milk in Tris-buffered saline-Tween (TBST) and were
incubated with the primary antibody for PPARc sc-7196 (Santa
Cruz, Heidelberg, Germany), with a dilution of 1 : 800, over night at
4�C. After washing the membrane with TBST, HRP-conjugated goat
anti-rabbit IgG (Chemicon, München, Germany) was added at a
concentration of 0,1 lg/ml for 1 h at room temperature. The antigen
detection was performed with the chemiluminescent detection sys-
tem ECL Plus (Amersham Biosciences, Freiburg, Germany). The
integrity of PPARc was confirmed by two-dimensional protein
separation related to the specific isoelectric point in comparison with
the molecular weight (Proteome Factory, Berlin, Germany).

Statistical analysis

Data were compared by nonparametric analysis using the Wilcoxon
signed rank test for matched pairs and the Mann–Whitney U-test
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(spss GmbH Software, Munich, Germany) or Students t-test
(sigma plot; Systat Software GmbH, Erkrath, Germany) for
independent groups. P-values <0.05, were considered statistically
significant.

Results

PPARc expression is increased in lesional skin from AD patients

The expression of PPARc protein was analyzed in
lesional and nonlesional skin of AD patients. In nonle-
sional skin sections PPARc, was low detectable (Fig.
1A,G). The immunohistochemical (IHC) analysis from
biopsies of AD-lesional skin showed a strong epidermal
and dermal expression of PPARc protein (Fig. S1), which
was accompanied by a strong dermal infiltration of
mononuclear cells (Fig. 1B, C). A further analysis of the
infiltrate by IHC revealed that these infiltrates consist

mainly of T-cells (Fig. 1E) and monocytes/macrophages
(Fig. 1F). In acute lesions displaying clinical signs like
erythema and/or crusting, the perivascular T-cell infil-
trates in the dermis dominated (Fig. S1), whereas skin-
sections from chronic lesions show lichenification, the
number of macrophages were increased (Fig. S1). Inter-
estingly, the expression of PPARc in suprabasal epider-
mal cells was associated with the increasing dermal
infiltrates of mononuclear cells (Fig. 1A–C). For each
section, the specificity of PPARc staining was confirmed
by blocking with a specific PPARc peptide (Fig. 1D,J,
exemplarily shown).

Increased expression of PPARc mRNA in CD4+ T-lymphocytes and
CD14+ monocytes from atopic donors

As AD is a systemic disorder, we evaluated the expression
of PPARc in monocytes and lymphocytes from the
peripheral blood of AD patients compared with nona-
topic donors (control). For this, PPARc mRNA expres-
sion in CD14+ monocytes, CD4+ and CD8+ T-cells, was
quantified by real-time PCR in detail. In all investigated
cell populations PPARc mRNA was strongly detectable.
Figure 2 shows a statistically significant enhanced
PPARc expression in monocytes (fourfold) and CD4+

T-lymphocytes (threefold) from atopic patients. Mono-
cytes, CD4+ T-lymphocytes as well as CD19+ B-cells of
nonatopic donors showed comparable PPARc mRNA
expression levels. Analysis of CD8+ and CD19+ lympho-
cytes revealed no statistical significant differences of

(A) (B)

(C) (D)

(E) (F)

Figure 1. Peroxisome proliferator-activated receptor gamma
(PPARc) expression in lesional and nonlesional skin of AD
patients (A–D). PPARc (red) is low detectable in unaffected skin
sections (A) and rises with increasing infiltration of mononu-
clear blood cells in the dermis (B, C), consisting of CD3+ (E,
red) and/or CD68+ cells (F, black). PPARc was blocked by
specific peptide as control (1 D). Results shown are represen-
tative of skin biopsy specimens from AD patients (n = 7) with
individual skin lesions. Arrows indicate positive stained cells.
Pictures were taken at 100· magnification (scale bar = 200 lm)
and 400· magnification (scale bar = 50 lm).
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Figure 2. Expression of peroxisome proliferator-activated
receptor gamma (PPARc)mRNA in lymphocytes andmonocytes
from peripheral blood. PPARc mRNA from atopic donors [AD]
is significantly increased (approximately threefold) in CD14+

monocytes (n = 12) and CD4+ T-cells (n = 10) compared to
nonatopic donors [control]. No significant differences in PPARc
expression levels were detected in CD8+ T-cells. Statistical sig-
nificance [P] is basedon theMann–WhitneyU-test;x-fold PPARc
expression was calculated by 2DDCT-method normalized to
PBGD, relative to data of CD4+/CD14+ control. Data represent
median (black line), mean (gray line), 5th, 25th, 75th and 95th
percentiles as vertical boxes with error bars.
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PPARc mRNA expression in samples derived from
nonatopic and atopic donors (data not shown). Within
the AD patients we did not observe a clear association
between clinical severity and PPARc expression (see
Table S1).

Enhanced PPARc expression is restricted to PPARc1 and PPARc3
mRNA

As PPARc can be expressed as alternative splice
variants, we next studied the expression levels of the
different PPARc mRNA isoforms in CD14+ and CD4+

cells. PPAR-c1 and -c3 encode for the gene product
PPARc1, whereas -c2 gives rise to PPARc2 protein
(Fig. 3A). Figure 3B shows differently expressed mRNA
isoforms in monocytes. In monocytes derived from
atopic donors the -c1 isoform was significantly increased
expressed (approximately threefold), whereas the -c3
isoform was not detectable in any of the monocytes
tested (n = 8). By contrast, -c2 expression levels widely
differed between the donors, but to a similar extent in
atopic but also nonatopic donors. The more detailed
analysis of PPARc isoform expression in CD4+

T-lymphocytes revealed comparable results (Fig. 3C).
In contrast to monocytes, both isoforms encoding
PPARc1 were significantly increased compared with
nonatopic donors, but only weakly expressed. However,
throughout the examined cell populations (CD4+,
CD8+, CD19+) PPARc2 was the predominantly
expressed isoform.

Expression profile of PPARc protein

To analyze whether the detected mRNA profiles were
accompanied by protein expression, we determined the
expression of PPARc1/2 protein in lymphocytes and
monocytes by Western blot. As shown in Fig. 4A, the
PPARc protein was detectable in the cytosolic but also in
the nuclear extracts of the analyzed cells. However the
expression of PPARc protein within these compartments
was heterogeneous. A cytosol-specific band at c. 50 kDa
and a nucleus-specific band at c. 67 kDa were present in
monocytes and in lymphocytes. In contrast, we deter-
mined a reproducible band of c. 75 kDa in lymphoid cell
populations. As PPARc2 mRNA is predominantly
expressed in T- and B-lymphocytes, we suppose the
existence of the PPARc2 protein in these cells. The
detection of the c. 50 kDa band may indicate a cytosol
specific degradation of the PPARc protein. By applying
two-dimension gel electrophoresis (Fig. 4B), we excluded
other proteins which may have an equal molecular mass,
like PPARa (55 kDa) or PPARd (52 kDa) and which
may be recognized by the used antibodies as well.
Interestingly, the repeated protein analysis with the same
cell revealed a loss of the protein at c. 67 kDa (data not
shown).
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Figure 3. Expression of two peroxisome proliferator-activated
receptor gamma (PPARc) isoforms by differential use of three
promotors. (A) The mRNA1 (eight exons) and mRNA3 (seven
exons) transcripts translate into the PPARc1 protein, tran-
scription from promoter -c2 results in the PPARc2 protein.
Transcript variants differ in their first exons, while the last
six coding exons (grey) are common to all three RNAs.
(B) PPARc1 expression is significantly increased in CD14+

monocytes and (C) in CD4+ T-cells from AD donors [white
box] compared to nonatopic donors [full box]. Statistical
significance [P] is based on the Mann–Whitney U-test; x-fold
PPARc expression was calculated by 2DDCT-method normalized
to PBGD, relative to mRNA1 levels of control. Data represent
median (black line), mean (grey line), 5th, 25th, 75th and 95th
percentiles as vertical boxes with error bars. [n.d.] indicates data
out of range (CT> 35) or non detectable relative to the total
number of measured donors in CD4+ T-cells: 6/10 (mRNA1)
and 6/10 mRNA3 of nonatopic donors and 3/10 (mRNA1) of
atopic donors.
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Regulation of PPARc expression by Th1/Th2-cytokines

As our expression profile analysis of PPARc indicated an
increased PPARc expression not only in monocytes but
also in CD4+ lymphocytes from atopic dermatitis

patients, we subsequently determined the role of cyto-
kines, which are relevant in pathogenesis of AD. It has
been recorded that allergen-specific T-cells are increased
in frequency and produce IL-4 and IL-13, but little
interferon c (IFNc). Our data show that the expression of
PPARc in CD14+ monocytes was significantly not only
induced by Th2 cytokines like IL-4 and IL-13 but also by
Th1 cytokine IFNc after 24 h. By contrast, IL-4 and
IL-13 had a weak impact on the PPARc expression in
CD4+ T-lymphocytes. Furthermore, and in contrast to
monocytes, treatment with IFNc decreased the PPARc
expression in CD4+ T-cells. Similar results were obtained
in CD8+ T-lymphocytes (data not shown). The detailed
analysis of PPARc expression in CD14+ (Fig. 6A) and
CD4+ cells (Fig. 6B) revealed that the examined cyto-
kines significantly modulate PPARc1 and PPARc3 iso-
forms only. These isoforms exclusively result in the
PPARc1 protein.
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Figure 4. Cytosolic (50 lg) and nuclear extracts (20 lg) of
CD14+, CD4+ and CD19+ cells were analyzed by Western blot
(n = 4). Detection of basal PPARc1/2 protein in cytosolic
extracts by c. 50 kDa (white frame) and nuclear extracts by
c. 67 kDa (black frame) suggest the expression of PPARc1 in
monocytes (CD14+), T- (CD4+) and B-lymphocytes (CD19+),
whereas PPARc2 seems to be restricted to the lymphocytes
populations (A). Two-dimension gel electrophoresis spots with
equal isoelectric points [horizontal4–8] and molecular weight
[vertical] indicate the detection of the same protein (B). Blots are
representative of three similar results.
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Figure 6. Cytokine-mediated modulation of the peroxisome
proliferator-activated receptor gamma (PPARc) expression in
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sented as horizontal point blots with ±2 SD bars. *P < 0.05,
statistical significance is based on the Wilcoxon-Test.
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Discussion

In the present study, we demonstrate, for the first time
that the expression of PPARc1 is increased in monocytes
and CD4+ T-cells from atopic patients. Moreover,
PPARc1 expression is directly regulated by inflammatory
Th-cytokines like IL-4, IL-13 and IFNc.
Peroxisome proliferator-activated receptors are tran-

scription factors, which convert environmental, nutri-
tional and inflammatory signals by transcriptional
regulation to a cellular response. They regulate gene
expression in response to the binding of low molecular
weight ligands (21). Recent data pointed to the physio-
logical role of PPARs and their corresponding ligands in
the modulation of the inflammatory immune responses
(3, 21–24). Our own previous data showed that PPARa
and PPARc agonists inhibited the allergic immune
response in atopic individuals via monocytes but also
T-cells (16). Dallas et al. have shown that murine T-cell
activation results in a down regulation of PPARa
expression, while PPARc expression is increased under
the same conditions of T-cell activation (25). Other
observations pointed to a constitutive role of PPARc in
activated T-cells (26, 27).
Atopic dermatitis is a chronic relapsing skin disorder

maintained by the interaction of migrating mononu-
clear blood cells and epidermal keratinocytes (28, 29).
In this study we demonstrate that PPARc is expressed
in the dermal cell infiltrate of eczematous AD skin
lesions, which mainly consist of lymphocytes and
monocytes. Homing of distinct proinflammatory cells
such as CD4+ cells and monocytes/macrophages into
the skin contributes to the inflammatory immune
response, resulting in typical AD lesions (30). Our
present study demonstrates that not only monocytes
but also T-lymphocytes from atopic patients suffering
from the extrinsic form of AD express significantly
increased PPARc levels compared to nonhealthy
donors. Similar results were observed in a murine
asthma model (31). It has been shown that antigen-
induced inflammation by systemic sensitisation, asso-
ciated with IgE production promotes the PPARc
expression in the lungs. These data and the fact that
AD commonly occurs in concert with other atopic
diseases, like asthma or allergic rhinitis (1, 2, 32)
suggest the possibility that PPARc expression may be
uniquely regulated in these atopic diseases. Whether
sex, age or individual clinical criteria of AD, like
severity or associated respiratory atopic diseases corre-
late with the PPARc expression, needs to be addressed
in further studies with larger groups and clearly
dissected atopic phenotypes.
Additionally, we analyzed the different PPARc mRNA

isoforms in monocytes and lymphocytes. We observed
increased PPARc expression levels of mRNAs, which are
coding for the PPARc1 protein, but PPARc2 mRNA
also was detectable at relevant levels. PPARc1 can be

translated from its own unique mRNA or from the
translation of the PPARc2 mRNA at the AUG codon.
Previous studies indicatd that PPARc2 mRNA was not
detectable in mononuclear blood cells (26, 33, 34).
However, the protein can be present even when the
mRNA has disappeared, which may result in false
negative findings because of technical errors or a high
background (6).

Previous analyses showed that PPARc protein was
expressed in the cytosol as well as in the nucleus (34,
35). In this study, we confirmed the detection of
PPARc1/2 protein expression by Western blot analysis.
Similarly, several studies could detect a strong band at
50 kDa in whole protein extracts of CD4+ cells and
monocytes (27, 35). But it has also been demonstrated
that the PPARc protein is detectable as a 67 kDa band
in total protein extracts from mice lymphocytes (34,
36). As several studies indicated a ligand dependent
degradation of PPARc by ubiquitin-proteasome, we
consider the observed band of 50 kDa as a fragment of
the PPARc protein in the cytosol.

As our mRNA expression data have shown PPARc2
as the predominantly expressed isoform, the existence
of the PPARc2 protein is also presumed in lymphoid
cells, because an additional band at 75 kDa was
detectable in the nuclear extracts in these cells. The
observed time-dependent gradual loss of the 67 kDa
protein (Fig. 4B), fortifies our assumption, because this
observation was previously described for the PPARc1
protein only (37).

Several studies suggest that during inflammatory
processes, the PPARc expression is modulated differ-
ently (12, 38). The cell specific pattern of PPARc
expression observed in atopic and nonatopic donors
indicates that PPARc1 expression is modulated by a
typical cytokine milieu (IL-4, IL-13, IFNc) present in
the atopic immune response. The development of the
AD phenotype is influenced by local and systemic
cytokine expressing cells. Extrinsic AD patients exhibit
a dominating Th2-immune response with an increased
frequency of IL-4 as well as IL-13 producing CD4+

T-cells (Th2) and a decrease in IFNc-producing T-cells
(Th1). Similar observations are known for acute ecze-
matous skin of AD patients. Chronic AD skin lesions
are characterized by significantly less IL-4 and IL-13
producing cells and larger numbers of IFNc expressing
cells (39).

Previous data indicate that IL-4 can induce PPARc
expression in peritoneal macrophages and human mono-
cytes (11, 38). Our data confirm this observation
regarding monocytes but also CD4+ T-cells. Similar
effects could be observed for the Th2 cytokine IL-13,
which has been suggested to play an important role in
the acute and chronic phase of AD as well. Additional,
our data show that IFNc, which is known to be highly
present in the chronic AD phenotype, can induce
PPARc expression in monocytes/macrophages, the pre-
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dominant cell type in chronic AD lesions. This indicates
that IFNc exerts diverse effects on the PPARc expres-
sion depending on the cell type. According to these
observations, our histological analysis of acute and
chronic lesional AD skin shows increased numbers of
PPARc expressing cells. Consistent with our observation
of a cytokine regulated PPARc1 expression, the analysis
of the nucleotide sequences of PPARc transcripts 1–3 by
public database GENOMATIX identifies potential bind-
ing sites for the signal transducers and activators
(STATs) in the promotor regions encoding for PPARc1
and PPARc3 only.
As the activation of PPARc by specific PPARc

ligands exert anti-inflammatory effects on the allergic
immune response, the observation of an increased
expression of PPARc in monocytes and CD4+

T-lymphocytes of atopic donors implicates the import-
ance of PPARc-ligand based treatment in atopic dis-
eases. The induction of PPARc expression by cytokines,
which are increased in the acute phase of AD, suggests
that systemic PPARc-ligand treatment might be even
more effective during the early phases of AD. However,
the increased expression of PPARc protein in chronic
AD skin lesions also point to a positive impact during
the chronic phase by topical PPARc-ligand treatment.
Our data may provide a basis for the development of
therapeutically novel molecules involving a PPARc
targeted immune modulation.
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Figure S1. PPARc expression in the dermis of lesional
and non-lesional skin of AD patients. PPARc (red) is low
detectable in unaffected skin sections (g) but is strongly
detectable in lesional skin (h and i). PPARc was blocked
by specific peptide as control (j). Expression of CD3+

T-cells (red) and CD68+ monocytes/macrophages (black)
in acute (k and m) and chronic (l and n) lesions of AD
patients. Arrows indicate positive stained cells. Pictures
were taken at 100· magnification (scale bar = 200 lm)
and 400· magnification (scale bar = 50 lm).
Table S1. PPARc mRNA expression in CD4+ T-cells
and CD14+ monocytes from blood samples of AD
patients relative to the PPARc expression levels in
appropriate analyzed cells of nonatopic donors. All
patients suffer from moderate to severe AD and were
evaluated by the SCORAD score. Severity: 25–50 points
(pt.) indicates moderate AD, >50 points indicates severe
AD. From each individual gender, age (years), SCOR-
AD, serum IgE and PPARc expression (x-fold to
nonhealthy) are shown as single values and means.

This material is available as part of the online
article from: http://www.blackwell-synergy.com/doi/abs/
10.1111/j.1398-9995.2007.01444.x (This link will take you
to the article abstract).

Please note: Blackwell Publishing are not responsible for
the content or functionality of any supplementary
materials supplied by the authors. Any queries (other
than missing material) should be directed to the
corresponding author for the article.
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