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Atopic Dermatitis May Be a Genetically Determined 
Dysmaturation of Ectodermal Tissue, Resulting 1n 
Disturbed T -lymphocyte Maturation 
A Hypothesis 
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-\Jthou~h a topic dermatitis is a skin disorder, it includes immune 
de' iation such as T -<:ell accumulation and act ivation in the 
kin, result ing in cbronic, relapsing cctema. The T-lympbocyte 

acth·ation in the skin is not accompanied by specific a llergies in 
up to two thi rds of the patients. lt has been shown tbat T-cell 
Iines and clones can be establishcd from skin biops ies of patients 
\\ith atopic dermatiris showing cytokine-dcpcndent, hut antigen­
independent, continuous growth in vitro. This indica tes the 
existencc of skin-boming T -lymphocytcs with growth require­
ment different from those of rnature T-lymphocytes in t be blood. 

\ \ e suggest that atopic dermatitis is a genetically determined 
change of ectodermal tissue. The thymic epithelium is derivcd 
from the ectoderm, and because of that we hypothesize that the 
matoration of the T-cell immune S)stem of persons wbo deYelop 
a topic dermatitis is disturbed due to a faulty selection of 
T-l) mphoycyles in the thymus. " Dys"-malured T -cells leave the 
thymus as a consequencc of faully selection and continue thcir 
growth in the skin. The cells are evcntually eradicated by the 
immune surveillance conducled by the normal par t of the patients' 
immune system and as a consequence of diminished output of 
faulty selcctcd T-lymphocytes during maturation. Because of the 
increascd proliferation capacity of the aberrant T -cells, a c~·to­
kine imbalance occurs and in some patients this Jeads to the 
de,elopment of type l allergies due to a skewing of the humoral 
immune system towards lgE production. 
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Atopic dermatitis is a skin disorder primarily affecting young 
children. In somc population studies it has been shown to 
ha\e an incidence of up to 20%. ( 1- 10). According to Hanifin 
& Rajka 's definition of atopic dermatitis (Il) the following 
mu~t be present in order to establish the diagnosis: l ) strong 
lam i ly association, 2) typical morphology and distribution of 
eczema, 3) recurrent or chronic eczema and 4) severe itching. 
Sevcral other minor symptoms are often present. One of the 
mo~t ~tudicd is the increased total serum IgE fo und in one 
third of the patients with atopic dermatit is on ly. The specificity 
of the l gE antibodies is often u n known. Recent studies indicate 
deviations in the cytokine profile of T-lymphocytes as a 
possible explanation of increascd lgE production and some of 
the ensuing a\\ergic manifestation~ of atopic dermatitis ( \~). 

T-cell clones from the skin of patient.~ with atopic dermatit is 

The cellular infiltrate in atopic eczema shows an almost pure 
accumulatiort of T-lymphocytes which are mostly CD4 + 
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T-cell) cxpressing activation markers such as HLA-DR and 
CD2S, the receptor for interleukin 2 (IL-2). 

Antigen-specific T-cells have been cloned from the skin of 
patients with atopic dermatitis. Most clones were selected to 
be ho u se d u st mi te antigen-reactive ( 13 l S ), bu t clones reactivc 
to other environmenta l allergens such as pollen can also be 
establishcd ( 16). The cytokine profile of a llergen-specific clones 
is predom inantly of the Th2 type. 

We h<Lve recent ly described a different set ofT-Iymphocytes 
from the skin of patients with atopic dermatitis. These cells 
do not require accessory cells. antigen or mitogen stimulation. 
but require only IL-2 and IL-4 for in vitro growth ( 17, 18) 
During prolonged culture the cells can show growth beyond 
the limit for normal cell growth in vitro and may become 
continuous. This happens in approximately 60'!1,, ofT-celllines 
from atopic skin biopsies. Nine continuous cell Iines have been 
established so far: a ll are clonal and have the following 
phenotype: CD2+, CD3+, CD4 + . CD8-. CD21-, CD25+. 
CD29 + , CD44+, CD4SR0+. CDS6-, H LA-DR +, and 
TCR-2 + . They have a cytokine phenotypc of ThO cells at the 
transcriptional level. 

Several different clones occur between different patients 
based on their TCR beta-chain specificity. Five different T-cell 
clones were established from one patient, where a total of four 
skin biopsies were performed. Our in vitro culture system 
selects the fastest growing cell a fler addition of high amounb 
of T-cell growth factors (IL-2 and IL-4) ( 17,18). The finding 
of t wo different continuous clones from one skin biopsy in the 
same patient indicates that many sk in-homing T-lymphocyte~ 

have the potential for establishing a continuous, cytokinc­
dcpendcnt in vitro growth. 

Cytolytic effector cells from blood can be established in 
vitro towards the patient's own aberrant T-cell clones. In 
preliminary experiments we have observed thai the lympho­
kine-activated killer cells (LAK cells) and specilie cytotoxic 
T-cells from peripheral blood could be established in vitro 
towards a patient's own skin-homing T-cell clones, leading to 
an cfficient elimination of the skin-homing T-lymphocytes. 
Thus, the patient's own maturc T-lymphocytes in blood pro­
vide immune surveillance of the aberrantly growing skin­
homing T-lymphocytes. 

We speculale that skin-horning T-lymphocytes could be 
T-cells l hat cscape selection in the thymus. This is indicated 
by thcir capacity to show cytokine dcpendent and antigen­
independent growth in vitro. corresponding to what occurs in 
the thymus during maturation of the T -cell immune system 
t \9) . 

HYPOTHESIS 

Atopic dermatitis is a genetically determined disease, whid. 
primarily affects the ectodenn. The thymus is an invagination 
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