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New Aspects in the Pathogenesis of Atopic Dermatitis 
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Atopic dermatitis (AD) has a complex pathogenesis. 

Many factors may be involved in the circulation and 
in the skin. In the circulation the most important 
changes are an abnorma! T-lymphocyte function (1) 

and an incrcased releasability of basophils (2). which 

are possibly due to an increased intracellular c-AMP 

phosphodiesterase activity (3). an increased serum 
lgE leve! with a specificity to a wide variety of aller­
gens (4) and blood eosinophilia (5). 

In the skin of patients with AD there exists an 

infiltration of activated T-lymphocytes (with an in­

creased T4ff8 ratio) (6) and antigen presenting cells 
(CD I+ and RFD I+) (7. 8). lying in the upper part of 
the dermis and around blood vessels. Although intact 

eosinophils are only occasionally obscrved. they may 
play a role in thc inflammatory mechanism since 

abundant depositions of extracellularly lying eosino­

phil derived proteins (major basic protein) have been 
reported in AD skin (9). The increased serum lgE 
level is renectcd by an increased binding of lgE mole­
cules to mast cells ( 10) and also by binding of JgE 
molecules to dendritic cells (CD I +) in the epidermis 
and dermis (11. 12. 13. 14. 15) (Fig. I). The latter 

phenomenon is present in clinically involved and. to 

a lower degree. also in clinically "normal" looking 

skin from AD patients with elevated serum IgE levels. 

Immunoelectron microscopy studies on epidermal 

cell suspcnsions from AD patients revealed that lgE 

molccules were present on CD I+ els containing Bir­
beck granules and. therefore. being Langerhans cells 
(LC) ( 11 ). Occasionally IgE-/CD I+ cells without 
Birbeck granules (indeterminate cells) were also ob­
scrved. 

The epidermal anti-lgE staining in AD patients dis­
appears after 2 weeks of local corticosteroid (triam­
cinolon acetonide) lreatment. whercas the epidermal 
CD I staining is still present (personal observation). 

Since thc tissue lgE level is proportional to the 

serum lgE leve! it may be expected that the presencc 
of lgE on epidermal LC is not spccific for AD and 
may be obscrved in other skin diseases with elevated 
serum lgE levets. lndeed. the clinically involved skin 

of patients with mycosis fungoides and psoriasis with 

elevated serum lgE levels may also show a dendritic 
anti-IgE staining (personal observations). 

Further studies on LC enriehed epidermal cell sus­
pensions from AD patients revealed that lgE is bound 

to LC by a Fe-receptor. This Fc&R on LC is trypsin 
resistant, has aflinity for IgG. binds with BBI0. a 
monoclonal antibody dircctcd against thc FceR on 
eosinophils. platelets and macrophages. does not bind 
to anti-CD23 antibodies directed against the FceR on 
B-lymphocytes. and is associated with the CD! anti­

gen ( 16). The significance of this latter association is
not yet clea r.

The qucstion arises whethcr lgE molecules. present 

on epidermal LC. havc biological significance. Are 
lgE 1110/ecules 011 epidermal Lan,?erhan ,· cells speciflc 

for and do 1ltey bind allergen.1.7

Patch !est reactions LO allergens 

Environmental allergens (airbome or acroallcrgcns) 
may rcach the skin via 1he circulation after inhalation 
or via direct contact with the skin. It is still obscure if 
eczematous skin lesions in AD patients can be in­
duced after inhalation of allergens (17. 18). Evidence 

has been presented that aeroallergens can pcnetrate 

the skin aftcr direct epidermal contact and induce 

eczematous skin lesions in AD patients (19, 20). The 

penetration through the epidermis of molecules with 

a large molecular weight (compared to classical con­
tact allergens) may be explained by an epidermal bar­
rier dysfunction. which has becn described in clinical­
ly involved and clinically normal looking AD skin 
(21. 22. 23). Several groups (20. 24. 25. 26. 27) have 
reported the prescnce of delayed type patch test reac­
tions (positive after 24-48 h) to aeroallergens in pa­

tients with AD. These patch test reactions may be 
observed after epicutaneous application of aeroaller­
gcns on slightly abraded (24). stripped (25. 27) or 

cven intact skin (26). Furthermore. these delayed 
patch test reactions with aeroallergens seem to be 
specific for AD patients. since they cannot be ob­
served in non-atopic normals or atopics without AD. 
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antigen presenting cells. is rest ricted to AD patients 

"ith lgE-bearing LC. The T-lymphoq1e rcsponse can 

be inh1bited by anti- HLA-DR antibodies. T-1) mpho­

cyt.es do not react with house dust in the absence of 

antigen present ing cells. Keratinocytes are not able LO 

inducc a T-lymphOc) te response to house dust aller­

gen. 

Thcse preliminary results suggest that, in contras1 

to lgE- LC. IgE + LC from AD patients may be im­

munologically acti,·e and induce a T-lymphOC)tic re­

sponse to allergens. However. direct evidcnee that 
allergens indeed bind to IgE molecules on LC before 

presentation to T lymphocytes. is still missing. Fur­

thermore. it is unknown which fraction of the allergen 

e>.tract is invohed in lgE bindmg and which fraction 

is recognized by T-lymphocytes. Therefore. studies 

with more purified allergen fractions are necded. 

The pouible rote of lgE-bear111g La11gerha111 cells 

Sofar. arguments have been put forward which sug­

gest that lgE + LC may play a role in the reaction 

mechanism behind the patch test reaction 10 aeroal­

lergens. Acroallergens may bind to allergcn-specific 

lgE on LC. which present 1he allergen to T-l)mpho­

cytes. inducing an eczematous response (Fig. 2). This 

mechanism may also be involved in the pa1hogenesis 

of the eczematous skin in AD. Howe\er. allergen­

specific T-lymphoc) tes. present 111 AD skin ma) not 

only be involved in the eczematous responsc. but also 

in the regulation of the IgE production by 8-lympho­

cytcs. Two arguments favour this possibilit). The first 

one comes from a recent stud) of Carswell ct al. (37). 

They reported that in children with AD, wi1h or with-

c1rculcltor 
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Fig. 2. lnf1ammatory cells in /\D 
skin during a pa1ch test reac1ion 
w11h aeroallergcn�. 

out asthma. the level of serum lgE antibodies with a 

specifieity to mite bod) allergen was significantl} 

more elcvated than in children with onl) asthma. 

whcreas the level of serum lgE antibodics wi1h a 

)pecificity to the faecal mitc allergens was not signifi­

eantl) difTercnt. Since the mite body i, 12 times grcat­

er in size than the faeeal particles. 1hese allergens an: 

not likely 10 be inhaled and it was hypothesized that 

sensitization to allergens from the mitc body occur 

\ 1a penetration of the (eczcmatous) sk 111. 

A second argument comes from recent work of 

llauser et al. (38). Thcy rcported that in mice epider­
mal LC were capablc of indueing antigen-specific T­

lymphocytcs of the TH-2 subtype. which were able 10 

produce lntcrleukin-4 (IL-4). ll-4 induces the lgE 

S) nthesis by B lymphocytes (39). Furthermore. IL-4 

induces the cxpression of a low affiniry FC-receptor

for lgE not only on B celb ( 40). but also on monocytes

(40). Furthermore. ll-4 induces thc difTcrentiation of 

monocytes into dendr111c cells. increases class Il

MHC exprcssion of monocytes and inhibits the secre­

tion of Il-1 b) monocytcs (41 ). If we tran sia te this 10

AD skin. the folio,\ ing pathway is pO)\ible after epi­

dcrmal contact of aeroallergcns with AD skin (Fig. 3 ).

Aeroallergens are capable of penetrating the skin. 

bind to IgE on LC and induce a T-lymphocyt ic re­

sponse. Thesc T-lymphocytes may be involved in the 

mduction of the eczematous response. However. 
�ome T-lymphocytes ma) belong 10 thc TH-2 sub­

type. which produces IL-4. IL-4 induces lgE-produc-

1ion by 8-lymphocytes in afferent lymph nodes. Fur­

thcrmorc. I L-4 ma) be invo)\·ed in thc induction of a 

Fc&R on monoc) tes. \\ hich further differentiate into 
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lfwe compare a patch test reaction LO acroallergens 
with a patch test reaction to conventional contact 
allergens (thiuram) in the same AD patient, the pres­
ence of eosinophils in the epidermis was observed in 
the 24 h patch test reaction 10 aeroallergens but not in 
thc thiuram patch test reaction. Therefore, the pres­
ence of eosinophils in the epidermis seems to be spe­
cific for the patch test reaction to aeroallergens. 

The presence of eosinophils may relate the patch 

test reaction to aeroallergens to the late phase allergic 
reaction, which may occur after intracutaneous ad­
ministration of the aeroallergen and is lgE and mast 
cell dependent. However, a late phase allergic reac­
tion in the skin does not show eczematous changes 
and is characterized by an infiltration of neutrophils 
(44, 45). Neutrophils are not observed in the patch 
test reaction to aeroallergens. This suggests that in the 
patch test reaction to aeroallergens a reaction 
mechanism is invo!ved which differs from a classical 
contact allergic reaction and also from a late phase 
allergic reaction in the skin. 

The TH-2 lymphocyte subtype, which can produce 
IL-4 is also capable ofproducing IL-5 (46). Since IL-5 
is known as eosinophil colony stimulating factor, this 
may explain why many AD patients have peripheral 

blood eosinophilia. In patch test reactions eosinophils 
are lying in the dermis in mononuclear cell infiltrates 
and in the epidermis close to LC. Recently. it was 
reported (47) that eosinophil derived eosinophil cat­
ionic protein is capable of inhibiting a T-lymphocyte 
proliferative response. Thcrefore, we speculate that 
eosinophils in patch test reactions lo allergens form a 
defendi ng mechanism of the body to block or inhibit 
the LC-T cell-B cell amplification pathway (Fig. 4). 

In conclusion. these results favour a role for aeroal­

lergens. LC T-lymphocytes and eosinophils in the 

pathogenesis of AD. These allergens may after con­
tact with the skin via binding to lgE posiiive LC 
induce a cascade of events which may be responsible 
for the induction of an eczematous response but also 
for the induction or regulation of the lgE production 
by 8-lymphocytes. 

REFERENCES 

I. Cooper K. Kazmierowski J. Wuepper K. Hanifin J. lm­
munorcgulation in atopic dermatitis: functional analysis
ofT-B cell interactions and thc cnumeration of Fe reccp­
tor-bearing T cells. J lnves1 Dermatol 1983: 80: 139-145.

2. Ring J. Dorsch W. Altered releasability of vasoactive
mediaior sccrc1ing cells in atopic eczema. Acta Derm
Vencreol (Stockh) 1985: $uppi t I 4: 9-23.

3. Grewe S. Chan $, Hanifin J. Elevated leukocytc cyclic­
AMP phosphodiestcrasc in atopic disease: a possiblc rolc
for cyclic-AMP hyporesponsiveness. J Allergy Clin Im­
munol 1982: 70: 452-457.

4. Juhlin L, Johansson S. Bennich H, Hogman C, Thyrcs­
son N. lmmunoglobulin E in dcrmatoses. Arch Dermatol
1969: 100: 11-16.

5. Rajka G. Atopic dermatitis. Major Probl Dermatol 1975;
3: 42-45, 46-104.

6. Leung D, Bhan A, Schneebergcr E, Geha R. Character­
ization of the mononuclcar cell infiltrate in atopic der­
matitis using monoclonal antibodies. J Allergy Clin lm­
munol 1983; 71: 46-56.

7. Zachary C. Allen M. MacDonald D. In situ quantifica­
tion ofT-lymphocyte subsets and Langcrhans cells in the 
inOammatory infiltrate in atopic eczema. Br J Dermatol
1985: 112: 149-156.

8. Zachary C. Pouher L. MacDonald D. Cell-mediatcd im­
mune responses in atopic dennatitis: the relevance of
antigen presenting cells. Br J Dermatol 1985; 113 (Suppl
28): 10-16.

9. Leiferman K. Ackerman S. Sampson H. Haugen H. Ven­
encic P, Gleich G. Dem1al deposition ofcosinophil gran­
ule major basic protein in atopic dermatitis. N Engl J
Med 1985: 3!3: 282-285.

10. Fcllkamp-Vroom Th. lgE auf Mast Zellen. Allergologic
1984: 7: 20-22.

I I. Bruijnzccl-Koomen C. van Wichen D, Toonstra J. Ber­
rens L. Bruijnzeel P. The prcsence of lgE molecules on 
epidermal Langerhans cells in patients with atopic der­
mati!is. Arch Dermatol Res I 986: 278: I 99-205. 

12. Leung D, Schneebcrgcr E, Siraganian R. Geha R. Bhan
A. The presence of lgE on macrophages and dendritic
cells infiltrating into the skin lesions of atopic dermatitis.
Clin lmmunol lmmunopathol I 987; 42: 328-337.

13. Bieber T. Quantitative asscssment of lgE hearing cells in
atopic dcrmatitis. J lnvest Dermatol 1987; 89: 499.

14. Bieber T. Immunochemical study of lgE hearing cells in
atopic eczema. J lnvest Dermatol 1988: 90: 238.

15. Barker J. Alegre V, MacDonald D. Surfacc-bound immu­
noglobulin E on antigen prescnting cells in cutaneous
tissue of atopic dermatitis. J Invest Dermatol 1988; 90:
117-121.

16. Bruijnzeel-Koomen C. van dcr Donk E. Mudde G. de
Gast G, Capron M. Bruijnzeel P. Associated exprcssion
ofthe CD! antigen and the Fe-receptor for lgE on epider­
mal Langerhans cells in patients with atopic dermatitis.
Clin Exp Immunol 1988. in press.

I 7. Sulzberger M. Vaughan W. Experiments in silk hypcrscn­
sitivity and the inhalation of allergen in atopic dcrmati­
tis. J Allergy 1934; 5: 554. 

I 8. Rajka G. Studies in hypersensitivity to molds and sta­
phylococci in prurigo Besnier. Acta Derm Vcncrcol 
(Stockh) 1963: 43 ($uppi 54) 139-146 

19. Atherton D. Allergy and atopic eczerna. Clin Exp Derma­
tol I 981; 6: 317-325.

20. Gondo A, Sacki N, Tokuda Y. Challenge reactions in 
atopic dermatitis aftcr percutaneous entry of mi1e anti­
gen. Br J Dermacol J 986: 115: 485-492.

21. Werner Y, Lindberg :vt. Transcpidermal water loss in dry
and clinically normal skin in patients with atopic derma­
titis. Acta Dem, Vencrcol (Stockh) 1985: 65: 102-105.



22. Werner Y. The water content of the stratum corneum in 

patients with atopic dermati1is. Measurcment with the 

corncorneter Cv1 420. Acta Derm Vcnereol (Stockh) 
t 986: 66: 28 t-284. 

23. Werner Y, Lindberg M, Forskind B. Membranc coating 
granules in dry non-eczema1ous skin of patients wi1h 
atopic dermatitis. Acta Derm Venercol (Stockh) 1987: 
67: 385-390, 

24. Mitchell B. Chapman M, Pope F. Crow S. Jouhal S.
Platts-Mills T. Basophils in allergen-induced patch test
sites in atopic dcrma1i1is. Lancet 1982; i: 127-131.

25. Reitamo S, Visa K, Kahoncn K. Stubb S, Salo 0. Ecze­

ma1ous reacrions in atopic dermatitis patients caused by

epicutancous testing with inhalant allergens. Br J Derma­

tol 1986; 114: 303-3 I 0.
26. Adinof

T 

A, Tcllez P. Clark R. Atopic dcrmatitis and 
acroallergen contac1sensi1ivi1y. J Allergy Clin lmmunol
1988; 8l :  736-742.

27. Bruijnzccl-Koomen C. van Wichen D, Spry C, Vengc P, 
Bruijnzeel P. Active participation of eosinophils in patch 
test reactions to inhalant allergens in patients with atopic
dcrmatitis. Br J Dermatol I 988: I 18: 229-238. 

28. Romagnani S. Biliotti G. Passalcva A. Ricci M. Mites 
and house dust allergy. In vitro lymphocyte transforma­
tion and precipitating antibody to house dust and mitc 
(Oermatophagoidcs pteronyssinus) extract in atopic and 
non-atopic individuals. Clin Allergy 1973: 3: 51-56. 

29. Buckley R. Seymour F. Sanal 0. Ownby D, Becker G. 
Lymphocyte rcsponses to purified ragweed allergens in 

vitro. J Allergy Clin lmmunol 1977: 59: 70-78.
30. Black P. Marsh D. Corrclation between lymphocytc rc­

sponscs and immediate hypersensitivity to purified aller­
gens. J Allergy Clin lmmunol 1980; 66: 394--401.

31. Elliston W, Heise E, Huntly C. Cell-mcdiated hypersen­
si1ivi1y to mite antigens in a1opic dermatitis. Arch Der­
matol 1982; 118: 26-29. 

32. Lanzavecchia A. Santini P. Maggi E, Del Prete G, Fala­
giani P. Romagnani S. Ferrarini M. In vitro selective
expansion of allergen specific T-cells from atopic indi­
viduals. Clin Exp lmmunol 1983: 152: 21-28.

33. Rawle F, Mitchell E, Platts-Mills T. T -cell responses to 
thc major allergen from the house dust mite Dermato­
phagoides pteronyssinus. antigen P l: comparison of the 
patients with asthma, atopic dermalitis and perennial 
rhinitis. J lmmunol 1984; 133: l 95-201. 

34. Phillips L, Chambers C, Underdown B, Zimmerman B. 
Lymphocyte proliferalion to antigen E: demonstration of 
the restriction of antigen E-specific T-cells to ragwccd­
allergic donors. J Allergy Clin lmmunol 1987; 79:
933-940,

35. Cavaillon J, Fi11ing C. Guinnepain M, David B. Lym­
phocyte prolifcrative responses to the purified Dcrmato­
phagoidcs farinae major allergen (Der F l) in untreated

Pathogenesis of atopid dermalitis 63 

and hyposensitized patients allcrgic to miles. lnt Arch 
Allergy Appl lmmunol 1987: 83: 73. 

36. O'Hehir R. Young D, Kay A, Lamb J. Cloned human T­
lymphocy1cs reactive with Dermatophagoides farinae
(house dust mite): a comparison of T and B cell antigen
rccognition. lmmunology I 987: 62: 635-640. 

37. Carswell F, Thompson S. Does narural sensitization in 
eczema occur through the skin? Lancet 1986; ii: I 3-15. 

38. Hauscr C, Snapper J. O'Hara W, Paul W. Katz S. Cul­
tured Langerhans cells activate type 2 T helper cells 
which produce IL-4/BSFI. J lnvest Dermatol 1988; 90: 
568. 

39. Bonnefroy J, Defrance Th, Peronne C, Menetricr Ch.

Rousset F, Pene J, De Vries J. Banchereau J. Human 

rccombinant intcrleukin 4 induces normal B cells to pro­
duce solublc CD23/lgE-binding factor analogous to that
spontancously released by lymphoblastoid B cell lines.
EurJ lmmunol 1988; 18: 117-122.

40. Vercelli D, Leung D, Jabara H, Geha R. lnduction oflow 
affinity monocyte Fe receptor for lgE (FceR2) and of lgE
synthcsis by supernatants from a human type 2 hel per T
cell clone. I 7th symposium of the col!egium internatio­
nalc allergologicum Martinique. 1988 (Abstract). 

41. te Velde A, Klamp J, Yard B, de Vries J, Figor C.
Modulation of phenorypic and functional propenies of
human periphcral blood monocytes by IL-4. J lmmunol
1988; 140: I 548-1554.

42. Powers G, Abbas A, Miller R. Frequcncies of IL-2 and
IL-4-secreting T cells in naive and antigen-stimulatcd
lymphocyte populations. J lmmunol 1988; 140:

3352-3357.
43. Walsh G. Nagakura T. Tikura Y. Flowcytofluorometry

analysis of increased lgE uptake by normal cosinophils
following activalion with PAF-acctber and other inflam­
matory mediators. J Allcrgy Clin lmmunol I 988: 8 l: 
209, 

44. Fleskop Ph, Atkins P. von Allmen C, Valenzano M.
Shalit M. Zweiman 8. Cellular inflammatory responses
in human allergic skin rcactions. J Allerg} Clin lmmunol
1987: 80: 140-146. 

45. Shalit M, Campbell D, von Allmcn C, Atkins P, Douglas
S, Zweiman B. Neutrophil activation in human inflam­
matory skin rcactions. J Allergy Clin lmmunol 1987; 80: 
87-93. 

46. Mosmann T. Cherwinski H, Bond M. Gicdlin M, CofT­
man R, Two types of murine helpcr T cell cloncs. l .
Definition according 10 profiles of lymphokine activities 
and sccrcted proteins. J lmmunol 1986; 136: 2348-2354 

47. Petcrson C, Skoog V, Vcngc P. Human eosinophil cat­
ionic proteins (ECP and EPX) and their supprcssive
e!Tccts on lymphocyte proliferation. lmmunobiol I 986;
I 71: 1-13.




