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Background It is well known that regulatory T cells (Tregs), identified by their
expression of CD4, CD25 and Foxp3, play a crucial role in maintaining peri-
pheral tolerance. Recently, it has been demonstrated that a Treg population
resides in normal human skin. However, only a few studies have demonstrated
the presence of Foxp3+ Tregs in inflammatory skin disorders.

Objectives In this study, we immunohistologically examined the presence of CD4+
CD25+ Foxp3+ Tregs in the lesional skin of psoriasis vulgaris, mycosis fungoides
and eczematous dermatitis.

Methods We used immunohistochemistry to examine the presence of Foxp3+
Tregs in fixed sections of the lesional skin from 16 patients with psoriasis vulga-
ris, 17 patients with mycosis fungides and 18 patients with eczematous derma-
titis in addition to 10 normal skin samples.

Results In normal skin, epidermal and dermal Foxp3+ cells were rare. The psoria-
sis vulgaris, mycosis fungoides and eczematous dermatitis samples contained sub-
stantial numbers of epidermal and dermal CD3+, CD4+ and CD25+ Foxp3+
Tregs. The epidermis contained a higher percentage of CD3+, CD4+ and CD25+
Foxp3+ cells than the dermis. The percentage of Foxp3+ cells among CD3+ or
CD4+ cells was significantly lower in eczematous dermatitis than in psoriasis vul-
garis or mycosis fungoides, and that of dermal Foxp3+ cells was significantly
lower in psoriasis vulgaris than in eczematous dermatitis or mycosis fungoides.
Conclusions The lower percentage of epidermal or dermal Foxp3+ cells in eczema-
tous dermatitis or psoriasis vulgaris, respectively, might contribute to their patho-
genesis.

Immunological tolerance to self-antigen is a tightly regulated
process. A primary mechanism for self-tolerance is deletion of
self-reactive cells in the thymus. However, this mechanism is
not perfect, and autoreactive clones do escape into the peri-
phery. Tolerance is maintained in the periphery through a
variety of mechanisms, including a population of regulatory T
cells (Tregs) that actively suppress the function of autoreactive
T cells. These Tregs are identified by their expression of CD4,
the interleukin (IL)-2 receptor o chain (CD25), and the fork-
head family transcription factor Foxp3. They can inhibit the
development of autoimmunity when transferred into an
appropriate host. Recent work has shown that Foxp3 is
expressed predominantly in Tregs and is both necessary and
sufficient for their development and function (reviewed by
Sakaguchi').

The potential role of Tregs in human diseases is currently
the focus of intensive research efforts.” Treg defects due to
mutations in Foxp3 cause IPEX (immunodysregulation,
polyendocrinopathy, enteropathy and X-linked inheritance

syndrome), a severe inflammatory syndrome in children.’ Fur-
thermore, Treg defects have recently been reported in the
peripheral blood of patients with multiple sclerosis,® auto-
immune polyglandular syndrome type II,° type I autoimmune
diabetes® and psoriasis vulgaris.” Moreover, functional defects
of CD4+ CD25™&" Tregs were observed directly in the thymi
of patients with myasthenia gravis.® It is also reported that
Tregs are much more prevalent in the synovial fluid than in
the peripheral blood in adult patients with rheumatoid arthri-
tis.” In juvenile idiopathic arthritis, patients with persistent
oligoarticular juvenile idiopathic arthritis, which has a rela-
tively benign, self-remitting course, display a significantly
higher frequency of CD4+ CD25™&™ T cells concomitantly
with higher levels of mRNA Foxp3 in the peripheral blood
than patients with extended oligoarticular juvenile idiopathic
arthritis, which has a much less favourable prognosis.'’
Recently, Clark and Kupper'' succeeded in isolating and
expanding the Treg population resident in normal human
skin. These cells express high levels of CD25, L-selectin,
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glucocorticoid-induced  tumour necrosis factor receptor,
Foxp3, intracellular cytotoxic T-lymphocyte-associated anti-
gen-4, low levels of CD69, and high levels of the skin-homing
addressins, cutaneous lymphocyte-associated antigen, CCR4
and CCR6. Moreover, RANKL expression by keratinocytes
alters the function of epidermal Langerhans cells, resulting in
systemic increases of Tregs,'” which strongly suggests that
Tregs have a crucial function in various inflammatory skin dis-
orders or skin tumours. Despite these suggestions that Tregs
are important in skin disorders, very few immunohistological
studies have demonstrated that Tregs are present in the skin.
Miyara et al.'> demonstrated that Foxp3+ CD3+ T cells accu-
mulate in the sarcoid granuloma, while Bovenschen et al.t*
found Foxp3+ Tregs in psoriatic lesional skin. In contrast,
Verhagen et al.'® reported that Foxp3+ Tregs are not present
in atopic dermatitis or psoriatic skin.

In this study, we used immunohistochemistry to examine
whether CD4+ CD25+ Foxp3+ Tregs are present in the
lesional skin of patients with eczematous dermatitis histologic-
ally showing spongiosis, psoriasis vulgaris or mycosis fun-
goides. We confirmed the specificity of an antibody (Ab) to
Foxp3 by using it to label TL-Om1 cells that had been trans-
fected with a human full-length Foxp3 c¢DNA. TL-Oml is a
leukaemic cell line isolated from a patient with adult T-cell
leukaemia (ATL).'® Using this cell line, we also corroborated
that the Ab to Foxp3 would still bind after formalin fixation.
We then used the Ab to determine the presence of Tregs that
were Foxp3+ and CD4+, CD3+ or CD25+ in tissue samples
and found that the frequency of Tregs in the dermis and epi-
dermis differed significantly among eczematous dermatitis,
psoriasis vulgaris and mycosis fungoides.

Materials and methods

Reagents

We used the following Abs for immunohistochemical stain-
ing: mouse monoclonal Abs for human CD3 and human CD4
(Nichirei Co., Tokyo, Japan), human CD8 (Dako A/S Inc.,
Glostrop, Denmark), human CD25 (Vector Inc., Burlingame,
CA, US.A)), and rabbit antihuman Foxp3 Ab and immuno-
globulin from a nonimmunized rabbit (BioLegend Inc., San
Diego, CA, U.S.A)). Mouse IgG2a, IgG2b and IgGl isotype
controls were obtained from R&D Systems (Minneapolis, MN,
USA).

Cell lines

The TL-Oml cell line was derived from leukaemia cells
isolated from a patient with ATL. TL-Oml cells transfected
with a full-length ¢DNA of human Foxp3, designated
TL-Om1/Foxp3,'® were a kind gift from Prof. K. Sugamura
and Dr N. Ishii, Department of Microbiology and Immunol-
ogy, Tohoku University Graduate School of Medicine. These
cells were maintained in RPMI 1640 medium supplemented
with 10% fetal calf serum.
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Tissue samples

We collected archival formalin-fixed paraffin-embedded speci-
mens of uninvolved lymph nodes from five patients with
malignant melanoma or squamous cell carcinoma, and lesional
skin specimens from 18 patients with eczematous dermatitis
histologically showing spongiosis, 16 with psoriasis vulgaris,
17 with the patch or plaque stage of mycosis fungoides, and
10 normal skin specimens from the Department of Dermatol-
ogy, Tohoku University Graduate School of Medicine.

Immunohistochemical staining for cytospin preparation

Immunohistochemical analysis of Foxp3 expression was per-
formed on cytospin slides of TL-Oml and TL-Oml/Foxp3
cells. The slides were first fixed with formalin for 30 min,
then blocked with goat serum. The slides were incubated with
rabbit antihuman Foxp3 Ab or immunoglobulin from a non-
immunized rabbit. The staining for anti-Foxp3 Ab was devel-
oped using the biotin—alkaline phosphatase method for rabbit
Abs (Histofine SAB-AP(R) kit; Nichirei Co.) and new fuchsin
(Nichirei Co.) as the substrate. The slides were mounted in
PermaFluor (Lipshaw Immunon, Pittsburgh, PA, U.S.A.).

Antigen retrieval treatment for immunohistochemistry
for Foxp3

Formalin-fixed paraffin-embedded tissue samples were sec-
tioned at 4 um and deparaffinized. Deparaffinized sections
were treated with one of the following three procedures:
(i) incubation in 0-25% trypsin in 0-1 mol L™' phosphate-
buffered saline containing 0:02% calcium chloride at pH 7-2
for 30 min; (ii) microwave heating for two cycles of 5 min
each after preheating up to 95 °C for 10 min at 500 W; or
(iii) autoclave heating at 121 °C for 5 min. After the pretreat-
ment, the sections were cooled to room temperature prior to
processing for immunohistochemistry.

Foxp3 single staining for lymph nodes

After the antigen retrieval treatment, the sections of lymph
nodes were first blocked with goat serum for 10 min and
then exposed to anti-Foxp3 Ab or immunoglobulin from a
nonimmunized rabbit at 4 °C overnight. The staining for
anti-Foxp3 Ab was developed wusing the biotin—alkaline
phosphatase method for rabbit Abs (Histofine SAB-AP(R) kit;
Nichirei Co.) and new fuchsin as the substrate. The slides
were mounted in PermaFluor.

Immunohistochemistry for Foxp3 and CD3, CD4, CD8
or CD25

Sixteen psoriasis vulgaris samples, 17 mycosis fungoides sam-
ples and 18 eczematous dermatitis samples were processed for
double staining of Foxp3 and CD3, CD4 or CD25. After the
antigen retrieval treatment, the sections were rehydrated,
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blocked with goat serum for 10 min, and then exposed to pri-
mary Abs at 4 °C overnight. Ab binding was demonstrated via
peroxidase-conjugated antimouse immunoglobulins (Histofine
SAB-PO(M) kits; Nichirei Co.) for the anti-CD3, anti-CD4,
anti-CD8 or anti-CD25 Abs or their isotype controls and via
alkaline phosphatase-conjugated antirabbit immunoglobulins
(Histofine SAB-AP(R) kit) for anti-Foxp3 Ab or immunoglob-
ulin from a nonimmunized rabbit. The mouse Abs were visu-
alized with 3,3’-diaminobenzidine tetrahydrochloride (Wako
Pure Chemical Industries, Ltd, Osaka, Japan), and the anti-
Foxp3 Ab was developed with new fuchsin.

Assessment of immunohistochemical staining

In each section, three representative fields were selected from
the epidermis and three that were associated with a dense der-
mal lymphoid infiltrate were selected from the dermis. The
number of immunoreactive cells was counted using an ocular
grid of 1 cm” at a magnification of X 400. The Treg fractions
of CD3, CD4, CD8 and CD25 were defined as the ratio (%) of
CD3+ Foxp3+, CD4+ Foxp3+, CD8+ Foxp3+ and CD25+
Foxp3+ cells to the total number of CD3+, CD4+, CD8+ and
CD25+ cells in each field, respectively. The data were expressed
as the mean £ SD of the Treg fraction in each skin disorder.

Statistical analysis

To analyse the differences in the percentages of epidermal or
dermal Foxp3+ cells in CD3+, CD4+ or CD25+ cells among
the three skin disorders, we first examined the effects of the
skin disorders on the difference in the percentages of Foxp3+
cells with two-way analysis of variance (aNova). When the
analysis showed a significant difference, we identified the
groups whose differences accounted for the significant P-value
(P < 0:05) by two-way ANOVA.

Results

Anti-Foxp3 antibody stains adult T-cell leukaemia cell
lines transfected with the Foxp3 gene

We first confirmed the specificity and the reactivity of anti-
Foxp3 Ab with formalin-fixed TL-Om1 and TL-Oml/Foxp3
cells. The
TL-Om1/Foxp3 cells in the cytospin preparation after a

anti-Foxp3 Ab reacted with the nuclei of
30-min formalin fixation (Fig. la). No positive staining was
obtained with control immunoglobulin from a nonimmunized
rabbit (Fig. 1b) or in the cytospin preparation of untransfected

TL-Om1 cells stained with the anti-Foxp3 Ab (Fig. lc).

Anti-Foxp3 Ab stains Foxp3-positive cells in
paraffin-embedded sections of formalin-fixed
lymph nodes

Next, we determined the best antigen retrieval method
for obtaining specific signals for Foxp3 in formalin-fixed,

(b)

(c)

Fig 1. Anti-Foxp3 antibody (Ab) staining of adult T-cell
leukaemia cell lines transfected with the Foxp3 gene.
Immunohistochemical analysis of Foxp3 expression was performed
on cytospin slides of TL-Om1 and TL-Om1/Foxp3 cells. The
slides were fixed with formalin for 30 min, blocked with goat
serum, and incubated with a rabbit antihuman Foxp3 Ab or
immunoglobulin from a nonimmunized rabbit. The stain was
developed with a biotin—alkaline phosphatase method with
new fuchsin as the substrate. Original magnification X 400.

(a) TL-Om1/Foxp3 cells stained with an anti-Foxp3 Ab.

(b) TL-Om1/Foxp3 cells stained with immunoglobulin from a
nonimmunized rabbit. (¢) TL-Om1 cells stained with anti-
Foxp3 Ab.
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paraffin-embedded tissue sections of lymph nodes with the
anti-Foxp3 Ab. We compared three antigen retrieval methods:
trypsin digestion, microwaving and autoclave heating. We
found that the best results were obtained with autoclave heat-
ing, followed by microwave heating and then by trypsin
digestion (data not shown).

Epidermal Foxp3+ T cells in eczematous dermatitis,
psoriasis vulgaris and mycosis fungoides

Next, we evaluated the percentage of epidermal Foxp3+ cells
among CD3+, CD4+, CD8+ and CD25+ cell populations in
10 samples of normal skin, 16 samples from patients with
psoriasis vulgaris, 17 from patients with mycosis fungoides
and 18 from patients with eczematous dermatitis. For each
sample, we performed single staining for Foxp3, and double
staining for CD3 and Foxp3, CD4 and Foxp3, CD8 and Foxp3,
and CD25 and Foxp3. In normal skin, we found no Foxp3+
epidermal cells except in one sample (Fig. 2a,b). In contrast,
we found substantial numbers of Foxp3+ cells in the epi-
dermis of psoriasis vulgaris (Fig. 3a), mycosis fungoides
(Fig. 4a) and eczematous dermatitis (Fig. 5a). Many cells in
the psoriasis vulgaris samples, the mycosis fungoides samples
and the eczematous dermatitis samples expressed CD3, CD4
and CD25 with Foxp3 (Figs 3b, 4b, 5b). The mean £ SD
percentages of Foxp3+ cells in psoriasis vulgaris, mycosis
fungoides and eczematous dermatitis were 459 * 3-7%,
446 + 3:7% and 26'8 £ 3-0% among CD3+ cells; 500
47%, 476 £ 54% and 296 £ 3-3% among CD4+ cells; and
457 £ 3:8%, 504 £ 48% and 40'7 £ 3:1% among CD25+
cells, respectively (Fig. 6a). As expected, there were no
Foxp3+ cells among CD8+ cells in samples from any of the
skin diseases we examined (Figs 4c, 5c). The percentage of
Foxp3+ cells among CD3+ cells or CD4+ cells was signifi-

(a) (b) e

Fig 2. Anti-Foxp3 antibody (Ab) staining of normal skin.
Immunohistochemical analysis of Foxp3 expression was performed
on deparaffinized sections of normal skin. After autoclave heating at
121 °C for 5 min, the sections were reacted with anti-Foxp3 Ab and
developed with new fuchsin by a biotin—alkaline phosphatase method.
(a) Original magnification x 200; (b) Higher magnification of the
area marked in (a). Asterisk: Foxp3+ cell.
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Fig 3. Anti-Foxp3 antibody (Ab) staining of psoriasis vulgaris.
Formalin-fixed paraffin-embedded tissue samples from patients with
psoriasis vulgaris were sectioned at 4 um and deparaffinized.
Deparaffinized sections were treated with autoclave heating at 121 °C
for 5 min. After pretreatment, the sections were stained with an
anti-Foxp3 Ab (a), or with the combination of the anti-Foxp3 Ab
and an anti-CD3 Ab (b). (a) The sections were developed with
3,3’-diaminobenzidine tetrahydrochloride. Original magnification

% 200. (b) The sections were developed with new fuchsin for Foxp3,
and with 3,3’-diaminobenzidine tetrahydrochloride for CD3. Original
magnification X 400. Asterisks: CD3+ Foxp3+ cells. Stars: CD3+
Foxp3— cells.

cantly lower (P < 0-05) in eczematous dermatitis than in pso-
riasis vulgaris or mycosis fungoides.

Dermal Foxp3+ T cells in eczematous dermatitis,
psoriasis vulgaris and mycosis fungoides

We also examined the percentage of dermal Foxp3+ cells
among perivascular CD3+, CD4+, CD8+ and CD25+ cells in
the same set of samples using the same combinations of
immunostaining. The mean * SD percentages of Foxp3+ cells
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in the dermis of psoriasis vulgaris, mycosis fungoides and
eczematous dermatitis were 52 & 2:4%, 191 £ 5-1% and
149 * 2:3% among CD3+ cells; 28 £ 2:0%, 195 % 51%
and 132 £ 1'7% among CD4+ cells; and 33 + 2:8%,
299 + 56% and 143 * 2:7% among CD25+ cells, respec-
tively (Fig. 6b). Again, there were no Foxp3+ cells among
CD8+ cells in the dermis of any skin diseases we examined.

Fig 4. Anti-Foxp3 antibody (Ab) staining of mycosis fungoides.
Formalin-fixed paraffin-embedded tissue samples from patients with
mycosis fungoides were sectioned at 4 pm and deparaffinized.
Deparaffinized sections were treated with autoclave heating at 121 °C
for 5 min. After pretreatment, the sections were stained with an anti-
Foxp3 Ab (a), or with the combination of the anti-Foxp3 Ab and an
anti-CD4 Ab (b) or with the combination of the anti-Foxp3 Ab

and an anti-CD8 Ab (c). (a) The sections were developed with
3,3’-diaminobenzidine tetrahydrochloride. Original magnification

% 200. (b) The sections were developed with new fuchsin for Foxp3
and with 3,3’-diaminobenzidine tetrahydrochloride for CD4. Original
magnification X 200. (c) The sections were developed with new
fuchsin for Foxp3 and with 3,3’-diaminobenzidine tetrahydrochloride
for CD8. Original magnification X 200. Asterisks: CD4+ Foxp3+ cells.
Stars: CD8— Foxp3+ cells.

The percentage of Foxp3+ cells among CD3+, CD4+ or
CD25+ cells was significantly lower (P < 0:05) in the psoria-
sis vulgaris samples than in those from eczematous dermatitis
or mycosis fungoides. In addition, in these three skin diseases,
the percentage of dermal Foxp3+ cells was always significantly
smaller (P < 0-05) than that of epidermal Foxp3+ cells.

Discussion

In this study, we examined Treg compartmentalization in the
skin of three representative skin disorders: eczematous derma-
titis, psoriasis vulgaris and mycosis fungoides. We found sig-
nificant numbers of epidermal as well as dermal CD3+, CD4+
and CD25+ cells that were Foxp3+. To our knowledge, this is
the first quantitative analysis showing the percentages of
Foxp3+ cells among infiltrating T cells in these disorders. In
psoriatic skin, Sugiyama et al.” have estimated the percentage
of Tregs among epidermal and dermal CD4+ cells, although
they used high CD25 expression as a marker for Tregs. Their
data demonstrated that Tregs were approximately 35% and
14% of psoriatic epidermal and dermal CD4+ cells, respec-
tively. Although their method of counting CD25™#"
flow cytometry of epidermal or dermal cell suspensions

cells using

completely differed from our method of immunohistological
staining, their estimated percentages are similar to ours.
Unfortunately, although Bovenschen et dal.'* demonstrated
Foxp3+ Tregs in psoriatic lesional skin, they did not
count the percentage of Foxp3+ cells among various T-cell
populations.

Several chemokine receptors, selectins and integrins on
Tregs have been suggested to play a role in trafficking the
Tregs to bone marrow, lymph nodes, tumours or inflamma-
tory tissues. E- or P-selectin ligands'” and CD103'® are crucial
for the migration of Tregs in the inflamed murine skin. These
studies suggest that the substantial numbers of Tregs in the
skin of patients with eczematous dermatitis and psoriasis vul-
garis that we observed in this study may be the result of the
activity of chemokines, selectin ligands or CD103, although
further experiments will be necessary to identify the specific
molecules involved. Interestingly, Clark and Kupper'' reported
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Fig 5. Anti-Foxp3 antibody (Ab) staining of eczematous dermatitis.
Formalin-fixed paraffin-embedded tissue samples from patients with
eczematous dermatitis were sectioned at 4 pm and deparaffinized.
Deparaffinized sections were treated with autoclave heating at 121 °C for
5 min. After pretreatment, the sections were stained with an anti-Foxp3 Ab
(a), or with the combination of the anti-Foxp3 Ab and an anti-CD25 Ab
(b) or with the combination of the anti-Foxp3 Ab and an anti-CD8 Ab (c).
() The sections were developed with 3,3’-diaminobenzidine
tetrahydrochloride. Original magnification X 200. (b) The sections were
developed with new fuchsin for Foxp3 and with 3,3’-diaminobenzidine
tetrahydrochloride for CD25. Original magnification X 200. (c) The
sections were developed with new fuchsin for Foxp3 and with
3,3’-diaminobenzidine tetrahydrochloride for CD8. Original
magnification X 200. Asterisks: CD25+ Foxp3+ cells. Stars: CD8—

Foxp3+ cells.
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that there are natural Tregs or their precursors in human skin
and that dermal fibroblasts in combination with IL-15, which
is expressed by dermal fibroblasts stimulated with tumour
necrosis factor-o,'° can expand Tregs derived from the skin.
They hypothesized that local proliferation of Tregs might
occur within inflamed skin. Therefore, the mechanism for skin
compartmentalization of Tregs in the skin disorders remains
to be elucidated.

The percentage of dermal Foxp3+ cells was significantly
smaller in psoriasis vulgaris than in eczematous dermatitis.
Sugiyama et al.” have reported that Tregs in peripheral blood
of patients with psoriasis are deficient in their suppressor
activity, although their percentage in the peripheral blood
does not significantly differ from that of healthy controls.
Although the pathogenesis of this disease is not well under-
stood, various studies have suggested that intralesional acti-
vated T cells produce cytokines that trigger primed basal
keratinocyte stem cells to proliferate and perpetuate the disease
(reviewed by Nickoloff and Nestle’® and by Krueger and
Bowcock“). In addition, psoriasis is characterized by the in-
flammation sustained by the ongoing activation of pathogenic
effector T cells. The lower frequency of dermal Foxp3+ cells
in psoriatic skin and the functionally impaired Tregs in
peripheral blood may therefore play an important role in the
pathogenesis of psoriasis vulgaris.

Higher percentages of CD3+, CD4+ and CD25+ T cells
expressed Foxp3 in the epidermis than in the dermis.
Although it has been speculated that inflamed keratinocytes
produce chemokines that attract Tregs, a recent observation by
Loser et al.'” suggested that RANKL expression on keratinocytes
may stimulate Langerhans cells to induce Tregs. Interestingly,
in our study, the percentages of epidermal CD3+ Foxp3+ and
CD4+ Foxp3+ cells were significantly smaller in eczematous
dematitis than in psoriasis vulgaris, although the difference in
CD25+ Foxp3+ cells did not differ significantly between these
disorders. Animal models in allergic contact dermatitis eluci-
dated the nature of the effector T-cell population in allergic
contact dermatitis. Allergic contact dermatitis is primarily
mediated by CD8+ T cells and is negatively regulated by
CD4+ T cells.”?? In addition, recent studies of nickel allergic
contact dermatitis have confirmed that the pathophysiology of
allergic contact dermatitis in humans is similar to that of aller-
gic contact dermatitis in mice and involves CD8+ effector T
cells and CD4+ Tregs.”> In the context of this paradigm, our
data are rather surprising; however, haptens stimulate Langer-
hans cells to induce several costimulatory molecules and pro-
inflammatory cytokines.”**® These activated Langerhans cells
may suppress the trafficking of Tregs or the induction of Tregs
in the epidermis.

A recent study using an in vitro photopheresis model sug-
gested that tumour cells in cutaneous T-cell lymphoma can be
induced to adopt a Treg phenotype and function.”® Our data
demonstrating that the dermal infiltrate of mycosis fungoides
contains higher percentages of Tregs than that of psoriasis vul-
garis or eczematous dermatitis is consistent with this report,
although our study did not discriminate Foxp3+ tumour cells
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from Foxp3+ reactive cells. These data may suggest that skin
supplies a favourable environment for maintaining Treg
phenotypes of tumour as well as normal T cells.

Finally, in addition to natural CD4+ CD25+ Tregs, another
species of CD4+ CD25+ Tregs can be derived in vitro through
treatment of peripheral CD4+ CD25— T cells with anti-T-cell

Fig 6. Summary of the percentage of Foxp3+ cells among epidermal
or dermal CD3+, CD4+, CD8+ or CD25+ T cells in lesional skin
from patients with psoriasis vulgaris, mycosis fungoides and
eczematous dermatitis. Three representative fields of each section were
selected from the epidermis and from the dermis associated with a
dense dermal lymphoid infiltrate. The number of immunoreactive cells
was counted using an ocular grid of 1 cm” at a magnification of

X 400. The regulatory T cell (Treg) fraction of CD3+, CD4+, CD8+
or CD25+ cells was defined as the ratio (%) of CD3+ Foxp3+, CD4+
Foxp3+, CD8+ Foxp3+ or CD25+ Foxp3+ cells to the total number
of CD3+, CD4+, CD8+ or CD25+ cells in each field, respectively. The
data are expressed as the mean * SD of the Treg fractions in each skin
disorder. (a) Epidermis; (b) dermis. Stars: P < 0-05.

receptor and anti-CD28 Abs in the presence of transforming
growth factor-B1.'%?7?® These so-called adaptive CD4+
CD25+ Tregs exhibit phenotypic and functional characteristics
similar to those of natural CD4+ CD25+ Tregs, including the
expression of Foxp3.”” The relationship between natural and
adaptive CD4+ CD25+ Treg populations is of significant inter-
est. As our study did not examine the cytokines produced by
Foxp3+ infiltrating cells, it is uncertain whether they are
adaptive Tregs or natural Tregs. In addition, our studies did
not examine the dynamics of Tregs in the progression of these
three skin disorders, but such a study will be indispensable in
the future to understand the role of Tregs in skin.
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