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To investi_sate possible involvement of rh I -type immunoreaction in the development of skin lesions

of atopic dermatit is (AD). we measr,r.d *it.-antigen-stirnulated production of tL-2' IL-4 and

IFN-;,. using peripheral blood rnononuclear cells fpgN'tc) obtained fiom l-j patients with AD

u.ho developetl positive patch test reactions to house dust mite antigens extracted t-rom Dernrulttplu'

grides pter()tlr.ssinus \Dp). Incubati.n of these pBMC uith the Dp anti-uen for 72 h produced

rnarked secretion of IL-2 and IFN-;,. but not IL-4, indicatin,s that Dp-specihc T-cells were found

in these pat ients.c i rculat ing per ipheral  b lood and were capable_ of  producing IL-2 and IFN-; ' .

known as major mediators òrtn. delayed-type-allergic reaction our.studl'suggests that Thl-type

cells may be involved in the deuelopm.nt ói skin lÀions of AD patients with positive patch test

reitctions to house dust mite antigen'

Key grtrds.' cytokines. atopic dermatit is: house <lust mite antigen; positi l 'e patch test'
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certain immunologic mechanisms contribute to

the development of ikin lesions in atopic dermatit is
(AD). E,leiated serum levels of IgE' for environ-

mental and/or food antigens have been found in

most patients with AD, suggesting the invo.lvement

of immerjiate hypersensitivity in its development
( I ). We have shbwn, however, that nearly 40"/u ol

AD patients show positive patch test (PT) reactions

to house dust mite antigens (2). Furthermore, re-

duction of environmental 'mites improved the skin

lesions of patients with posit ive PT reactions (3).

These obsérvations suggested that a delayed-type

hypersensitivity (DTH) reaction to house dust mite

uiiig.n might 
-be 

involved in the development of

skin-lesionJin a certain proportion of patients with

AD.
Over the past few years, it has become evident

that IgE production is mediated largely by 2 cyto-

kines:lntèrleukin-4 (IL-4), a Th2 cell-derived cyto-

kine. and interferon-7 (IFN-I), a Thl cell-derived

cytokine;ÍL-4 is a necessary stimulus for IgE pro-

duction and IFN-7 blocks the stimulatory effect of

the IL-4 (+6). Together with lL-z, another Thl

cell-derived cytokine, IFN-7, is believed to play an

important role in eliciting the DTH reaction (7-9)'

Therefore, an analysis of these cytokines could be

helpful for the bettér understanding of the de'elop-

nl.nt of skin lesions in patients with AD'

\['e previor,rsly demonltrated, by alalysing a tew

cases of AD paiients with positive PT reactions to

house dust mite antigens' that peripheral blood

mononuclear cel ls (PBMC) of these patients se-

creted IL-2 ancl IFN-; ' .  but not IL-4. after st imula-

t ion with house dust mite antigens ( l0'  1 I  ) '  On the

contrary. these are some controversial reports that

T lymp-hocy tec lonesgenera ted f romADpat ien ts
wit'n Éout. dutt mitJ allergy exhibited a higher

frequency of l l --4-producing T cel ls (12-14)'

tn ttris study. we investigated antigen-stimulated
production oi IL-2, IL-4 and IFN-; '  by PBMC

lbtained from 23 AD patients who developed posi-

tive PT reactions to DP antigen'

Patients and Methods

Patients

23 patients (14 male and 9 female; median ag-e 24'8;

,ung. 6-58 years) with moderate to severe AD were

incliided in the study. These patients developed

positive PT reactions to Dp antigen' according to
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lL-2 the cell-free supernatant was collected and stored

frozen at - 70 c.
A control supernatant was obtained by adding

0.5 ml of cultuie medium' instead of the Dp anti-

gen. to the cellular suspension. The cellular mixture

ias incubated and the supernatant was collected

in the manner described above.

ls.srtt's

Interleukin-l  ( lL-2) act ivi ty in the culture super-

natent was measured by a radioimmunoassay
(RIA) test ki t  (Medgenix Diagnostics lA' -Brus-
sels. Belgium) with J sensit ivi ty of 0.8 U/ml. The

IL--l content was estimated using a specific solid-

phase sandrvich enzyme-li1k9d immunosorbent as-

iat TELISA) with a sensit ivi ty of 3l pgiml (R&D

,1rt.*r.  Minneapolis, USA). IFN-y activi ty- in the

culture supernatant was measured by a RIA test

kit tCentoior, Malverne, PA' USA) with a sensi-

t i r . i tv  of  0 .1 U/ml .

IFN- z

U/ml

U/ml
Fig. t .  The acti l . i t l '  of IL-2 in the culture supernatant incubated

*,t i ,  op antigen uas considerably higher than that in the con-

trol supern", ln,.  The di l ' ierence betueen I grotrps was stat ist i-

cal ly signif ìcant (P < 0.01 ).

the criteria of lhe Internutionul Contact Dermatitis

Researc'h Grottp (ICDRG). With regard to specif-rc

IgE for Dp antigen, 5 patients had low levels of

sfiecifìc IgÈ 1np-RAST score 0, 1, 2) and l8 had

hìgh levei-s of sùch IgE (Dp-RAST score 3, 4) (2)'

Isolation of PBMC and cell culture

PBMC were isolated from the patients' peripheral

blood by densimetric centrifugation and washed

with RPMI medium 1640. The lymphocyte concen-

tration was adjusted to a volume of 2 x l0o by

the addition oi I 00 U / ml penicill in, I 00 ltgl ml

streptomycin, and l0'% fetal calf serum (FCS) to

the^RPúI 1640 culture medium. 0.5 ml of Dp

antigen (Shionogi Pharmaceutical Co' Osaka'

Japin), in a concèntration of 80 Pglm| was added

to 1.5 *t or the PBMC suspension, and the mixture

was incubated in 24-well plate for 72 h at 37"C

in a humidified atmosphere containing 5o/o CO2'

Culture period was 72 ú, since we have shown this

period to U. sufficient to measure the levels of

ivtokines on PBMC (10). Following incubation,

Control +DP-Ag

activity of IFN-7 in the culture supernatant incu

Dp antigen was considerably higher than that ir

supernatant. The difference between 2 groups wa

signif icant (P < 0.01).

Fig. 2. The
bated with
the control
statistically

Control +DP-Ag
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Stcl/tslic's

Statistical analysis wils pertormed by using the

paired r-test. and a p-value of <0.01 was taken as

the level of signifìcance.

Results

The act iv i t ies of  IL- l  lF ig  l )  and [FN-; '  (F ig '

2) in the culture supernatant incubated with Dp

antigen were considerabl l '  higher thetn that in the

contro l  supernatant  (p<0.01) .  In  contrast .  no sec-

retion of IL-4 (data ne1 5lt-'r\\n) r'r'as found in either

the Dp antigen st imulated supernatant or the con-

t ro l  ( less than 3 l  Pgi  n t l ) .

Discussion

In this stucly, we have sho$'n that AD patients with
posit ive PT reactions to house dust mite antigens are

èquipped with circulating Dp-specific T lym-pho-
cytei,  which are capable of producing IL-2 and IFN-

; 'when st imulated by the same rnite antigens' With

ihir t..r.tion pattern. Dp-specifìc T cells obtained
from AD patients resembled Thl cel ls '  [ t  is known

that  IL-2 and IFN-, ' .  produced by 'Thl  ce l ls .  p lay

an important role in the development of the DTH

reactiòn in the skin (7-9). Our data appears to be in

line with fìndings that nickel-specific T lymphocytes
derived from patients with nickel contact dermatitis
produced IL-2 and IFN-; ' (  l5) '

These results may conflict with reports that T-

lymphocyte clones, generated from AD patients
with hoúse dust mite allergy'. frequently exhibit
Th2-l ike cel l  behavior ( l l -14)'  yet some Dp-speci-
fic T-lymphocyte clones produced detectable
amounts of tpX-) '  (13). The dif ference may be

attributable to the cloning procedure of T cells. It

is diff,rcult to ascertain rvhether cloned T cells
quantitatively represent those T cells that are pres-

ent in the blood and skin lesions.
Our present study ma,v serve as support for the

hypothèsis that the DTH reaction to Dp-antigen
piuyt a role in the development of the skin lesions

òf i certain proportion (nearly 40"/u) of patients

wi th AD (2) .
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