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The yeasPityrosporum orbiculargs one of the factors that may contribute to atopic dermatitis (AD). In the
present study we compared the T-cell responsB.torbicularein 12 AD patients with specific immuno-
globulin (Ig)E antibodies (Ab) in serum agairBt orbicularewith that of six non-atopic healthy controls.
Freshly isolated peripheral blood mononuclear cells (PBMC) were cultured for 3 days in the presBnce of
orbiculareextract. The proliferative response as measuredtjthymidine incorporation was significantly
higher in the AD patients than in the healthy contrd?s(.05). Furthermore, significantly higher levels of
interleukin (IL)-5 (P <0.05), as analyzed by ELISA, were produced by PBMC from the AD patients compared
to the healthy controlsPityrosporum orbiculareeactive T-cell lines (TCL) established 8. orbiculare
stimulation of PBMC for 11 days produced significantly higher levels of IL-4 and IL-5 after stimulation with
anti-CD3 Ab and showed a higher IL-4/interferon (IFi)atio (P <0.05) in the AD patients compared to the
healthy controls. The higher proliferative PBMC responsePtoorbiculare and the Th2-like cytokine
production byP. orbicularestimulated TCL from AD patients indicate tht orbicularemay play a role in
maintaining skin inflammation in AD.

Dr Maria Tengvall Linder, Department of Laboratory Medicine, Division of Clinical Immunology, Karolinska
Hospital, S-171 76 Stockholm, Sweden

producing interleukin (IL)-4 and IL-5 but little or no IL-2 and
interferon (IFN)+ [9]. We have previously shown tha®.
The lipophilic yeastPityrosporum orbicularg also denoted orbiculare-specific T-cell clones derived fronP. orbiculare
Pityrosporum ovaler Malassezia furfufl], is a member of the patch tested skin and lesional AD skin are mainly of the Th2
normal human cutaneous flora, preferentially colonizing thetype and thus may play a role in maintaining an IgE-mediated
sebum-rich head, neck and upper trunk areasRRjyrosporum  skin inflammation [10]. Ketoconazole treatment in AD patients
orbiculare is associated with dermatological diseases such abas resulted in improvement of the eczema and in decreased
pityriasis (tinea) versicolor, pityrosporum folliculitis, seborrhoeic serum-IgE levels [11]. ThuB. orbicularemay be considered one
dermatitis and atopic dermatitis (AD) [3]. Immunoglobulin of the factors that may contribute to AD.
(Ig)A, 1gG and IgM antibodies (Ab) which arP. orbiculare The aim of this study was to investigate H. orbiculare-
specific can be found both in healthy individuals and in patientgeactive T-cell lines could be obtained, not only from patients
with skin diseases caused By orbiculare[4]. In contrast, IgE  with AD but also from healthy controls, and if so to compare the
Ab againstP. orbiculareare only detected in atopic individuals, cytokine profile of the established T-cell lines.
particularly in those with AD [5-7].

Atopic dermatitis, a chronic inflammatory skin disease of
unknown aetiology, is often associated with increased levels oMATERIALS AND METHODS
serum-IgE [8]. It is thought that T helper (Th) cells play an subjects The subjects included in the study were 12 patients (median
important role in the pathogenesis of the disease, and allergerage 30 years, range 15-63 years) with moderate to severe AD (diag-
specific T cells from AD patients are mainly of the Th2 type, nosed according to the criteria of Hanifin & Rajka, see Ref. 12) and six
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Table 1. Characterization of patients and healthy controls

P. orbiculare C. albicans
RAST RAST SI* SI

Subjects Age years Sex IgE kUI/I class/kUl/ class/kU/l P. orbiculare C. albicans
AD 1 20 F 456 2/2.8 0 1.6 1.2
AD 2 15 F 481 2/2.1 2/3.4 4.9 8.1
AD 3 24 F 678 3/6.2 2/1.6 6.4 9.0
AD 4 44 F 1208 2/1.5 0 3.3 6.0
AD 5 27 F 1788 2/1.4 3/8.8 1.9 5.4
AD 6 55 M 1974 3/35 3/3.5 6.1 8.7
AD 7 63 M 3643 2/2.8 3/13 25 5.4
AD 8 23 M 3887 3/6.3 5/60 1.7 5.1
AD 9 29 M 4370 4/24 3/7.9 10 35
AD 10 33 M 4943 2/1.6 2/2.8 5.7 0.8
AD 11 31 F 5960 3/9.7 3/4.3 1.2 7.5
AD 12 34 M 6609 4/24 4/26 4.0 1.1
HC 1 26 F 4 0 0 1.9 6.0
HC 2 34 M 5 0 0 1.9 9.2
HC 3 27 F 6 0 0 12 3.2
HC 4 26 F 11 0 0 1.4 3.7
HC 5 63 M 12 0 0 11 35
HC 6 38 F 14 0 0 25 5.5

* S|, stimulation index calculated as:

mean cpm of PBMGt P. orbiculare extract(10pg/ml) or C. albicansextract(10ug/ml)
mean cpm of PBMG- medium alone

PBMC were cultured in triplicate for 3 days and proliferation was measuretHjthiymidine incorporation. AD, atopic
dermatitis patient; HC, healthy control; F, female; M, male.

non-atopic healthy subjects with no personal history of skin disordersnedium. Recombinant human IL-2 was purchased from Amersham
(median age 31 years, range 26—63 years: see Table 1). The patients Hagboratories (Amersham, Buckinghamshire, UK). We prepakred
widespread eczema, and all had a head and neck localization. Thabiculare andC. albicansextracts as previously described [13].

median serum-IgE level of the patients was 2808 kU/L (range 456— Preparation of peripheral blood mononuclear cells (PBMC) and
6609 kU/I, reference range 1.6—122 kU/l) (Pharmacia CAP System IgH-cell lines (TCL) The PBMC were isolated from heparinized blood
FEIA: Pharmacia AB Diagnostics, Uppsala, Sweden) and of the healthypy gradient centrifugation on Ficoll Padue(Pharmacia Biotech,
controls 8.5kU/I (range 4—14 kU/I) at the time of the investigation. All Sollentuna, Sweden). To establish TCL, PBMC at18° cells/well
patients were Phadiatop positive (Pharmacia CAP System RAST FElAwere cultured for 11 days in 12-well plates (Costar, Cambridge, UK) in
Pharmacia AB Diagnostics) and RAST positive fororbiculare RAST 2.5ml of cell culture medium in the presenceRf orbiculare extract
class 2—4 (Pharmacia AB Diagnostics: Table 1). A total of 10 patient10ug/ml), at 37C and 6% CGQ. Interleukin-2 (50 U/ml) was added on
were RAST positive foitCandida albicangC. albicang, RAST class  day 5 and day 8. Additional cell medium (1.5 ml) was added on day 8.
2-5 (Table 1). The healthy controls were Phadiatop negative and RAST Flow cytometry To determine the phenotypes of the TCL phyco-
negative forP. orbiculare and C. albicans (Table 1). No topical erythrin-conjugated anti-CD4 and anti-CD8 MoAbs (Dako A/S,
corticosteroids stronger than group 2 had been applied on the skin ar@lostrup, Denmark) were used. Phycoerythrin-conjugated mouse IgG1
no corticosteroids had been ingested for 4 weeks before the investiggbako A/S) was used as a negative control. The TCL were analyzed in
tion. The study was approved by the Ethics Committee of the Karolinska Coulter EPICS Profile 1l (Coulter Inc., Hialeah, FL, USA). At least
Hospital, Stockholm, Sweden. 3000 cells were examined for each sample.

Cell medium and yeast extractds cell culture medium Iscove’s PBMC and TCL proliferation assaywWe cultured PBMC (X 10°
modified Dulbecco’s medium was used, supplemented with gentamycicells/well) or TCL (4x10* cells/well) for 3 days in 96-well round-
25ug/ml, penicillin 100 IU/ml, streptomycin 10@g/ml, L-glutamine bottomed plates (Costar) in cell medium (20Qvell) with extracts of
2mm/L (Gibco BRL, Life Technologies Ltd, Paisley, UK), 2-mercapto- P. orbiculare (0.1-10ug/ml) or C. albicans(10xg/ml) at 37C and
ethanol 0.2%w/L (Merck, Darmstadt, Germany) and 10% pooled, heat- 6% CQ,.. For the TCL fresh autologous irradiated (30Gy) PBMC
inactivated human ABRh serum. For detection of cytokines AIM V  (1x 10° cells/well) were used as antigen-presenting cells. To ascertain
serum-free cell medium (Gibco Laboratories, Grand Island, NY, USA)that the T cells could proliferate, phytohaemagglutinin (PHAud0nI)
supplemented with L-glutamine (2whwas used, referred to as AIMV was added to cultures run in parallel. During the last 18 h of culture,
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1,Ci [3*H]-thymidine (Amersham Laboratories) was added to each welllFN-y, recombinant human IL-4 from PreproTech Inc. (London, UK) for
and the thymidine incorporation was determined by scintillation count-IL-4 and recombinant human IL-5 from PharMingen for IL-5. The
ing. Triplicate cultures were set up and the results expressed as meaietection limit for IL-4 was 0.02 ng/ml, for IL-5 0.06 ng/ml and for
cpm= SEM and as stimulation index (Sl). The Sl for PBMC was IFN-y 0.03 ng/ml.

calculated as: Statistics Mann—WhitneyU-test was used for comparison between
mean cpm of PBMC + extracts . orbiculare or C. albicans(10ug/ml) the AD patients and the healthy controls. Wilcoxon signed rank test was
mean cpm of PBMC + medium alone used for analysis of differences in cytokine production between stimu-

lated and unstimulated TCL. Correlations were computed using the

Spearman rank-order correlation coefficient.(\We considere®® <0.05
mean cpm of TCL + autologous irradiated PBMCP+orbiculare extract (10ug/ml) to be statistically significant

mean cpm of TCL + autologous irradiated PBMC + medium alone

The Sl for TCL was calculated as:

Cultures for cytokine productiorCytokine production was measured
in the supernatants of PBMC (238.0° cells/well) cultured for 11 days in
12-well plates (Costar) in cell culture medium (2.5ml/well) in the
presence ofP. orbiculare extract (1Q:g/ml) at 37C and 6% CQ. Proliferative response in PBMC
Interleukin-2 (50 U/ml) was added on day 5 and day 8. Cell medlumThe PBMC response t8. orbiculare stimulation was signifi-
(2.5ml) was added on day 8. . A .

Cytokine production of the established TCL was measured in theCantly hlghgr in the AD_ group than in the (?ontrol group
culture supernatants after 20 h culture with or without immobilized anti-(P < 0.05), with an Si ranging from 2.5 to 10 in eight out of 12
CD3 Ab (OKT3 hybridoma supernatant: Ortho Diagnostic Systems,patients (Table 1, Fig. 1). Only one of the healthy controls
Rariton Inc., Johnson & Johnson, New Brunswick, NJ, USA) [9]. reached an S| above 2. Peripheral blood mononuclear cells
Briefly, 12-well plates (Costar) were coated with goat-anti-mouse-IgGfrom AD patients with Sl values of 2.5 or more, but from none
(Dakopatts, Copenhagen, Denmark:  2@ml) in 0.05v Tris buffer  of the healthy controls, showed a dose-dependent proliferative
solution, pH9.6, for 1h at room temperature. The wells were washegesponse td®. orbiculare (Fig. 2). A correlation was not found
three times with phosphate buffered saline (PBS), pH7.4, and incubategetween S| foP. orbiculareand total serum-IgE levels in the
thereafter with anti-CD3 Ab (dilution 1/100) in PBS, pH 7.4, supple- AD patient group s=0.001, P=1.0) or between S| foP.
?;;n;:?amtrz 1:;/; ;“en;ﬁjnmh\?vzts"gzsit:\;?etzdaﬁﬁwggzﬁsli: gtr;?zT orbiculare and specific IgE (kU/I) forP. orbiculare (rs=0.16,

' P=0.62). We found that Sl foiC. albicansdid not differ

AIM V medium supplemented with IL-2, 20 U/ml) were added to each . .
well and incubated for 20 h at 3Z and 6% CQ. significantly between the AD patients and the healthy controls

The TCL were also re-exposed . orbiculare extract and their
cytokine production was analyzed. To prepare antigen-presenting cells
irradiated (30 Gy) autologous PBMC x2A.0° cells per well in 1 ml of 12
cell culture medium were incubated for 2 h af@7 The non-adherent
cells were aspirated and the wells were washed twice with RPMI-1640
(Gibco Laboratories) and once with AIM V medium. Then TCL,
2x1CPcells in 2ml of AIM V medium supplemented with IL-2
(20 U/ml), were added to each well and incubated with or with@ut 8 4
orbiculare extract (1Qxg/ml) for 20 h at 37C and 6% CQ.

Cytokine assaysThe supernatants from the cell cultures were cen-
trifuged at 30Q@ and thereafter kept at —20 until assessed for the @& 6 +
presence of IL-4, IL-5 and IFN= The determination was performed by
ELISA technique according to the manufacturer’s instructions (IL-4 and
IFN-y, MabTech AB, Stockholm, Sweden; IL-5, PharMingen Research 4 T
Products, San Diego, CA, USA). Briefly, 96-well flat-bottomed plates
(Nunc, Roskilde, Denmark) were coated with the MoAbs anti-IL-4 Ab (e}
(IL-4-1, 1 pg/ml, 100gliwell), anti-IFN-y Ab (1-D1K, 1ug/ml, 100ul/ ° o0
well) or anti-IL-5 Ab (TRFKS5, 4ug/ml, 50ulAvell), overnight at room L 00
temperature, followed by treatment with 2@l0of PBS-Tween (PBS
containing 0.5% Tween-20) for IL-4 and IF{-and PBS containing AD HC
10% heat-inactivated fetal calf serum (FCS: Hyclone, Logan, UT, USA)
for IL-5. Next, samples or standards (1@Dwere added to the wells in  Fig. 1. Significantly higher proliferative response of freshly isolated
duplicate followed by addition of Ag/ml of biotin-labelled anti-IL.-4  PBMC (2x 10° cells/well) in 12 AD patients compared to six healthy
(IL-4-11), anti-IFN-y (7-B6-1) or anti-IL-5 (JES1-5A10) Ab. After incu- controls (HC) after stimulation witP. orbiculareextract (10ug/ml)
bation with streptavidin-alkaline phosphatase (MabTech AB, dilutionfor 3 days P < 0.05). The PBMC proliferation was determined by
1/1000) the substrate (p-nitro-phenyl-phosphatase disodium: Sigma, $tH]-thymidine incorporation and presented as stimulation index (Sl).
Louis, MO, USA), diluted in  diethanolamine buffer, pH9.8, was The Sl was calculated as mean cpm of triplicate cultures from
added. The absorbance at 405nm was measured by an ELISA plagimulated PBMC/mean cpm from control PBMC. The background
reader (Labsystem Multiscan, Helsinki, Finland). As standards the NIHlefined as PBMC cultured in medium alone was in all cases below
(National Institute of Health, Bethesda, MA, USA) standard was used fo4105+ 112 cpm. Bars indicate median values.

RESULTS
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Fig. 3. Proliferative response &. orbicularereactive TCL
Fig. 2. Dose-dependent proliferative response of freshly isolated (4% 10 cells/well) from 11 AD patients and five healthy controls (HC)
PBMC exemplified by AD patient number 1®) and healthy control was measured after restimulation wkh orbiculareextract (10ug/ml:
(HC) number 4 ©). A total of 2x 10° cells/well were cultured for M) or after culture with medium aloné&]j for 3 days. Irradiated
3 days with or without extracts d?. orbiculare(0.1—-10ug/ml). The (30 Gy) autologous PBMC (2 10° cells/well) were used as antigen-
PBMC proliferation was determined byH]-thymidine incorporation presenting cells. The proliferation of the TCL was determined by
and the results are presented as mean £B&EM of triplicate [3H]-thymidine incorporation and the results are presented as mean
cultures. As a positive control, PHA (1@/ml) induced a proliferative ~ cpm= SEM of triplicate cultures. The background defined as
response of 159 8368 9076 cpm in the AD patient and of proliferation of irradiated PBMG- P. orbiculareextract (10pg/ml)
97 269+ 2536 cpm in the healthy control. was below 615 140 cpm in all individuals. Stimulation of the TCL

with PHA (10 ug/ml) resulted in a proliferative response in the AD
patients of 18 802—-119 425 cpm and in the healthy controls of

(P=0.89). In all, nine out of 12 AD patients and all healthy 46191-155503 cpm.

controls showed an Sl above 2.5Goalbicansextract (Table 1).

There was no correlation between Sl for albicansand total

serum-IgE levelsr=—0.45, P=0.15) or between SI foC. AD patients except number 1 (Table 2). There was a significantly
albicans and specific IgE levels foC. albicans(rs=—0.24, higher production of IL-5 in the AD group than in that of the
P=0.45) in the AD group. Stimulation with PHA resulted in control group P<0.05). We found that PBMC from patients
PBMC proliferation in all subjects (range 50079-374988 cpm).with a high Sl forP. orbiculareproduced higher amounts of IL-5
than PBMC from patients with a low Sl and healthy controls,
although no significant correlation was found between SI for
P. orbiculareand IL-5 productions=0.45,P = 0.07).

It was possible to establish TCL from 11 AD patients and six No statistical difference was found between the AD group
non-atopic healthy controls. In both the AD group and the controland the control group for IL-4R=0.21) or IFN+ (P=0.42:
group the TCL containee: 90% T cells, of which 80% (median Table 2).

value: range 72-91%) were CD4nd 20% (range 9—28%) were
CD8". The CD4/CDS8 ratio did not differ between the AD
patients and the healthy controls.

Results after restimulation of the TCL witR. orbiculare It was found that TCL stimulated with anti-CD3 Ab for 20h
extract for 3 days were obtained from 11 patients and fiveproduced significantly higher cytokine levels compared to TCL
controls (Fig. 3). There was no significant difference in prolif- cultured in medium alone, except for IL-4 in the healthy controls
erative response expressed as cpm (Fig. 3) or Sl (data not showfljable 2). The production of IL-4 and IL-5 after anti-CD3
of the TCL between the AD patient group and the control groupstimulation was significantly higher in the AD group than in
(P=0.43 andP = 0.50, respectively). the control group R<0.05). High amounts of IFN- were
produced by both AD patients and healthy controls, with no
statistical difference between the groups={0.51). The ratio
between IL-4 and IFNy production of the TCL for 20h was
Interleukin-4, IL-5 and IFNy were measured in culture super- significantly higher in the AD groufq(< 0.05) (Fig. 4). The IL-4/
natants obtained from freshly isolated PBMC stimulated withIFN-y ratio after anti-CD3 stimulation correlated with total
P. orbicularefor 11 days from the six healthy controls and all serum-IgE levels when both AD patients and healthy controls

Proliferative response in TCL to P. orbiculare stimulation

Cytokine production by TCL

Cytokine production by PBMC
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Table 2. Cytokine production by PBMC and TCL

IL-42 ng/ml IL-5 @ ng/ml IFN-y # ng/ml

AD HC AD HC AD HC

Source Cultured with n=11 n=~6 n=11 n==6 n=11 n==6

PBMC P. orbiculare® 0.4 0.25 2.3 0.8 6.9 6.6
(0.14-0.75) (<0.02-0.75) (1.3-5.3) (<0.06-2.7) (0.4-78) (1.5-32)

TCL Anti-CD3 Ab°® 0.529" 0.12 2fg 1.19 329™ 419
(0.17-3.7) (0.04-0.76) (0.29-3.6) (0.18-1.6) (3.2-93) (5.4-76)

TCL Medium aloné 0.03 <0.02 0.47 0.3 0.85 2.3
(<0.02-0.12) (<0.02-0.04) (0.11-2) (0.07-0.9) (<0.03-32) (0.27-22)

TCL P. orbiculare® 0.03 <0.02 0.8 0.14 2 4.6
(<0.02-0.74) (<0.02-0.05) (0.09-1.9) (<0.06-1.4) (0.22-61) (0.24-32)

&Cytokines in the culture supernatants from PBMC or TCL were measured in duplicates by ELISA. The detection limit was 0.02 ng/ml for IL-4,
0.06 ng/ml for IL-5 and 0.03 ng/ml for IFN=

®The PBMC were cultured witl. orbiculareextract 10ug/ml, for 11 days before cytokines were measured.

°The TCL were cultured with medium alone or anti-CD3Ab for 20 h before cytokines were measured.

9The TCL were cultured wittP. orbiculareextract, 1Qug/ml, and syngenic antigen-presenting cells for 20 h before cytokines were measured.
®Values are given as medians with ranges in brackets.

f Significantly higher than the corresponding value of the healthy confrel® <0.05.

9Significantly higher than the corresponding value of TCL cultured in medium aforeP <0.05,9" = P<0.01.

were examinedr{=0.65,P =0.01), but not withP. orbiculare induce significantly higher cytokine levels compared to TCL
specific serum-IgE levels. cultured with antigen-presenting cells in the absence of antigen
After restimulation withP. orbiculareextract for 20h TCL, (data not shown). Likewise there was no significant difference
whether derived from AD patients or healthy controls, did notbetween the AD patients and the healthy controls in the cytokine
production by TCL aftelP. orbicularerestimulation (Table 2).

DISCUSSION

Both IgE-mediated [5—-7] and cell-mediated [14—17] immune
reactions against the yeaBt orbiculare have been found in
0.15 T patients with AD, indicating thaP. orbiculare may be of
importance for the pathogenesis of AD. In the present study,
L we found significantly higher SI of freshly isolated PBMC after
P. orbiculare stimulation for 3 days in patients with AD and
specific IgE Ab againsP. orbicularethan in healthy controls.
This is in accordance with a previous report by Rokagal.
where AD patients showed significantly higher Sl values than
healthy controls after 5 days of stimulation wih ovale[14].
In our study eight out of 12 AD patients showed Sl values of 2.5
o or more whereas only one healthy control reached an Sl above
_T- OO 2. In two other studies it has been shown that most healthy

e® ‘F%'!' controls respond with low Sl values fé. orbiculare[15, 16].

AD HC In contrast higher Sl values from healthy individuals after
. I . . . 6 days of stimulation witHP. orbiculare extract were reported
Fig. 4. Significantly higher ratio between IL-4 and IFNproduction s p 16 @ Collins-Lech [17]. The higher SI values found by
by P. orbicularereactive TCL in the AD patients compared to healthy . . .

Sohnle & Collins-Lech might be explained by the use of an

controls (HC) P < 0.05). Levels of IL-4 and IFNy were measured by = . ) ;
ELISA technique in the supernatants of TCLX20° cells/well) extract that was prepared in a different way than in the studies

cultured for 20 h in the presence of immobilized anti-CD3 Ab. The ~ With lower SI. _ _ _ _
detection limit for IL-4 was 0.02 ng/ml and for IFN-0.03 ng/ml. The cell-mediated immune response agaiRstorbiculare

Bars indicate median values. seems to be separated from the IgE-mediated immediate type

0.2 T

IL-4/IFN<Y ratio
o

0.05
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reaction since no correlation was found between Sl For  while both groups produced high levels of IFN-A similar
orbiculare and serum-IgE and between S| and specific IgE forcytokine response with production of high IFNlevels from
P. orbicularein the AD patients. This is in accordance with the allergen-stimulated TCL producing IL-4 and IL-5 has been found
study performed by Rokuget al. where no correlation was by Sluntet al. [21]. The IL-4/IFN-y ratio was significantly higher
found between Sl and skin prick test response at 15 miR.to in the AD group (Fig. 4), reflecting a more Th2-like cytokine
ovalein AD patients [14]. Virtaneret al found no significant profile in the AD patients. In contrast no significant increase in
correlation between IL-4-producing T cells from lesional AD cytokine production was noticed in any of the groups when the
skin and total serum-IgE, suggesting that infiltrating T cells of TCL were restimulated wittP. orbiculareextract for 20h. The
lesional skin do not play a major role in serum-IgE productiondifference betweenP. orbiculare and anti-CD3 stimulation
[18]. might be explained by the short stimulation time used, reflecting
In contrast toP. orbiculare stimulation of freshly isolated different kinetics in inducing cytokine production, as shown by
PBMC, SI for C. albicansdid not differ significantly between McHugh et al. who found a slower cytokine response when
AD patients and healthy controls. A decreased proliferativePBMC were stimulated with an antigen compared to a stimulus
PBMC response t&. albicansin AD patients with serum-IgE acting directly on the T cell [22].
Ab againsiC. albicanscompared to healthy individuals, suggest- In conclusion we have shown that the proliferative PBMC
ing an anergic T-cell reaction in the AD patients, has previouslyresponse afteP. orbicularestimulation is significantly higher in
been reported by Tanaket al. [19]. The higher proliferative AD patients with specific serum-IgE Ab agairt orbiculare
response t&. albicanscompared td°. orbicularein the control  than in non-atopic healthy controls. Furthermdpeprbiculare
group could be due to a higher antigenicity 6f albicans reactive TCL from the AD patients have a Th2-like cytokine
compared td°. orbiculare[17]. profile indicating thaP. orbicularemay play a role in maintain-
Restimulation of the established TCL witR. orbiculare ing skin inflammation in AD.
extract for 3 days induced a proliferative response of more
than twice the background values in eight out of 11 AD patients
and three out of five controls, but no significant difference washCKNOWLEDGMENTS
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