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Detection of plasma interleukin-8 in atopic
dermatitis

H Kimata, I Lindley

Abstract
Plasma interleukin-8 (IL-8) concentra-
tions were measured in patients with
atopic dermatitis. Plasma IL-8 was not
detected in 25 controls (0/25), in allergic
rhinitis (0/20), or in bronchial asthma
during remission (0/13), while low concen-
trations of IL-8 were detectable in a few
patients with urticaria (1/19), contact der-
matitis (4/17), and bronchial asthma at
the time of attack (6/16). In contrast, IL-8
was detectable in most cases of atopic
dermatitis (41/52). Moreover, IL-8
concentrations were significantly higher
in severe than in mild or moderate atopic
dermatitis. IL-8 concentrations decreased
as atopic dermatitis was improved by
treatment, and IgE production in vitro
was also decreased while serum IgE con-
centrations remained unchanged. IL-8
measurement may be a useful tool for the
study of the pathogenesis and clinical
course of atopic dermatitis.
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Atopic dermatitis is a prevalent inflammatory
skin disease characterised by chronic pruritus
and increased serum IgE concentrations.
Although the pathogenesis remains to be eluci-
dated, it has been suggested that dysregulation
of cytokines, that is decreased production of
interferon gamma and increased production
of interleukin (IL)-4 may play a part in
atopic dermatitis.1 Moreover, concentrations
of plasma tumour necrosis factor-ct have been
shown to be increased in atopic dermatitis.2

IL-8 was originally identified as a neutrophil
chemotactic cytokine.3 However, it has
recently been reported that plasma IL-8 is
increased in normal humans after intravenous
injection of endotoxins.4 Bronchial epithelial
cells from symptomatic asthmatic patients, but
not from normal donors, have been shown to
produce IL-8.5 We have found that IL-8 selec-
tively inhibits IL-4 induced IgE production in

Age Sex Serum IgE
(years) (F/M) (Lg/i)

Controls
Allergic rhinitis
Urticaria
Contact dermatitis
Bronchial asthma remission
At attack
Atopic dermatitis
Mild
Moderate
Severe

2-12 (6.6)*
4-15 (7-3)
2-15 (6 4)
3-14 (5-9)
2-15 (5 7)
2-14 (6-1)

13/12
13/7
9/10
8/9
7/6
9/7

1-14 (5-8) 7/9
1-13 (55) 9/9
1-15 (6-1) 10/9

36-1267 (302)*
96-1709 (566)
62-998 (866)
70-934 (602)
600-9386 (4454)
694-9895 (4589)

Eosinophils
(x 10-ff7)

0-06-0-39 (0- 13)*
0-09-0-63 (0 33)
0-10-0-75 (0-39)
0 05-0-74 (0-41)
0-36-1 21 (0-79)
0-31-1:30 (0 82)

134-12907 (4954) 0-39-1-92 (0-73)
310-16596 (6050) 0-41-2-39 (0-82)
1010-19502 (7843) 0-44-2-78 (0-99)

vitro.6 These results indicate that IL-8 may be
an important cytokine in inflammatory and
allergic diseases, and we therefore measured
plasma IL-8 concentrations in atopic dematitis
as well as in various allergic diseases.

Subjects and methods
SUBJECTS
Blood samples were collected from 25 healthy
controls and from subjects with various allergic
diseases including 20 patients with allergic
rhinitis, 19 with acute urticaria, 17 with
contact dermatitis, 29 with bronchial asthma
without atopic dermatitis, and 52 with atopic
dermatitis. Patients with bronchial asthma
were divided into two subgroups, one group
(13 patients) in remission and the other group
(16 patients) having an attack.
The patients with atopic dermatitis were

divided into three subgroups depending upon
the severity ofthe atopic dermatitis according to
the Rajika's grading and by our skin scoring sys-
tem, that is mild (16 patients, skin score 0-8),
moderate (18 patients, skin score 9-16), and
severe (18 patients, skin score 17-24).7 8 The
characteristics ofthese patients are shown in the
table. None of the patients was febrile, had an
infection, or was receiving systemic steroids,
anti-inflammatory medication, antiallergic
medications, or antihistamines at the time of
sampling ofblood (baseline). Informed consent
was obtained from the patients' parents.

TREATMENT OF PATIENTS WITH SEVERE ATOPIC
DERMATITIS
We have previously reported that a topically
applied sodium cromoglycate solution with
antiallergic medication was very effective in the
treatment of atopic dermatitis.7 Therefore, we
treated 10 patients with severe atopic dermati-
tis with topical sodium cromoglycate solution
(Fisons) twice daily and with 1-5 mg/kg/day
of oral antiallergic medication, oxatomide
(Kyowa Hakko, Osaka, Japan). At baseline
(before treatment) and after four weeks
patients were checked to determine skin scores
by clinicians who were blind to this study.
They were also checked for plasma IL-8
concentration, serum IgE, and in vitro spon-
taneous IgE production at baseline and after
four weeks of treatment.

PLASMA
Fresh plasma was obtained from all subjects
for the assaying of IL-8, IL- I,B, and IL-6.
Blood samples for plasma were collected in

Characteistics of subjects studied
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tubes containing EDTA, placed immediately
on ice, and stored at - 20°C until required.

CYTOKINE ASSAY
Plasma IL- 1 and IL-6 were measured by
ELISA (R and D Systems, Minneapolis,
MN).4 The limits of detection were 30 ng/l for
IL- 13, and 15 ng/l for IL-6. IL-8 was
measured by enzyme linked immunosorbent
assay (ELISA) using mouse monoclonal anti-
body to IL-8 and goat polyclonal anti-IL-8
antibody (Sandoz, Vienna, Austria) linked to
alkaline phosphatase. These antibodies react
with endothelial and monocyte derived IL-8
and had no measurable cross reactivity with
high concentrations of other known cytokines
or growth factors, as was previously reported.4
Moreover, the antiallergic medication, oxato-
mide, did not interfere with this assay. The
limits of detection were 20 ng/l of IL-8.

SERUM IgE DETERMINATION AND IN VITRO IgE
PRODUCTION
Serum IgE was measured by solid phase
radioimmunoassay (Phadebas IgE Prist,
Pharmacia). Spontaneous in vitro IgE produc-
tion in patients with severe atopic dermatitis
was determined as previously reported.9
Briefly, heparinised peripheral blood was
drawn at baseline and after four weeks of
treatment. Mononuclear cells were obtained
by Ficoll-Hypaque density sedimentation and
were cultured (2X 105/welV/0-2 ml) in 96 well
U bottomed microtitre plates (Costar,
Cambridge, MA) in Roswell Park Memorial
Institute (RPMI) 1640 medium supplemented
with 10% fetal calf serum, 2 mM glutamine,
50000 U/1 penicillin, and 50 mg/l strepto-
mycin. After 14 days of incubation, IgE
production was determ-ined by ELISA.9 Net
IgE production was calculated by subtracting
the values of IgE obtained in parallel cultures
containing cycloheximide (100 mg/l).9

IL-8(ng/0 IL-10 (ng/0 IL-6 (ng/0
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Figure1 Plasma IL-8, IL-I , and IL-6 concentrations in healthy controls and patients
studied. Bars indicate the mean; dotted lines indicate lowest detectable limit for each
cytokine and undetected samples were taken as zero when calculating mean.

STATISTICAL ANALYSIS
All results are reported as mean (SEM).
Differences between the treatment groups
were assessed by the two tailed t test; a paired
two tailed t test was used for changes occurring
in patients with atopic dermatitis from base-
line and continuing to after four weeks of
treatment.

Results
IL-8 CONCENTRATIONS IN PLASMA
As shown in fig 1, IL-8 was undetectable (<20
ng/l) in plasma from healthy controls and in
patients with allergic rhinitis and bronchial
asthma in remission. IL-8 was detectable in a
few patients with urticaria, contact dermatitis,
and bronchial asthma during an attack. In
contrast, IL-8 was detected in most patients
with mild (12/14), moderate (14/18), and
severe atopic dermatitis (15/18). Moreover,
IL-8 concentrations were significantly higher
(p<0-001) in severe atopic dermatitis than in
mild or moderate atopic dermatitis (fig 1).

IL-i 13 AND IL-6 CONCENTRATIONS EN PLASMA
As IL-8 may be detected as acute phase
cytokines, we measured the other inflamma-
tory cytokines, IL- 1,B and IL-6, and compared
them with IL-8. IL-1,B was detected in many
patients with contact dermatitis (1 1/16) while
it was barely detected in patients with mild
(1/16), moderate (3/18), and severe atopic
dermatitis (4/18) (fig 1). Similarly, IL-6
was detected in many patients with contact
dermatitis (10/17), while it was scarcely
detected in patients with mild (1/16), moder-
ate (3/18), and severe atopic dermatitis (4/18)
(fig 1). These results indicate that an increase
in IL-8 concentrations is unique to atopic
dermatitis.

REDUCTION OF PLASMA IL-8 CONCENTRATIONS
AND IN VITRO IgE PRODUCTION BY TREATMENT
OF ATOPIC DERMATITIS
We have previously reported that topical
sodium cromoglycate solution with oral anti-
allergic medication was very effective in the
treatment of severe atopic dermatitis.7 We thus
treated patients with severe atopic dermatitis
with topical sodium cromoglycate solution and
an oral antiallergic medication, oxatomide. In
10 patients, the atopic dermatitis was signifi-
cantly improved (p<0001) after four weeks of
treatment as shown by the skin score (fig 2).
Plasma IL-8 concentrations decreased signi-
ficantly compared with baseline levels
(p<0-00l) and spontaneous IgE production in
vitro was also significantly decreased
(p<O0OOl; fig 2). In contrast, serum IgE con-
centrations were unchanged (p>005; fig 2).
The blood eosinophil count was also un-
affected (p>0-05) (099X1O9/l at baseline v
0-96XI09/l after four weeks). The decreased
IL-8 concentrations were not an artifact by
sodium cromoglycate and oxatomide. After
one week of treatment, atopic dermatitis had
not improved remarkably. At that time, there
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Figure 2 Changes ofskin score, in vitro IgE production, IL-8, and serum IgE at baseline
(before treatment) andfour weeks after treatment. Bars indicate the mean.

were no significant differences (p>0 05) of
mean skin score (19.0 at baseline v 18-3 after
one week), of mean IL-8 concentrations (70-2
ng/l at baseline v 68-7 ng/l after one week) or of
mean IgE production in vitro (3-8 ,ug/l at base-
line v 3-6 ,ug/l after one week). However, we

have found that after eight weeks of treating of
patients with severe atopic dermatitis by
sodium cromoglycate solution and oxatomide,
there was a significant (p<0-001) reduction
of mean serum IgE concentrations (4020 ,ug/l
at baseline v 1985 ,ug/l at eight weeks of
treatment).
As plasma IL-8 concentrations may be

raised in acute phase responses,4 10 the increase
of IL-8 in atopic dermatitis may simply reflect
non-specific inflammation. Thus we measured
IL-8 concentrations in patients with fever
(>38 5°C) caused by upper respiratory
infection. Among 10 patients, IL-13B and IL-6
were detectable in eight and seven patients,
respectively. The ranges of IL- 13B and IL-6
were 36-53 ng/l (mean 37-1 ng/l) and 18-31
ng/l (mean 17-8 ng/l), respectively. In contrast,
IL-8 was detected in only one patient (mean
21 ng/l).

Discussion
We have demonstrated that plasma IL-8
concentrations were raised in most patients with

atopic dermatitis but they were barely detectable
in healthy controls or in patients with other
allergic diseases including allergic rhinitis,
urticaria, or bronchial asthma in remission.

It is possible that the increase of plasma
IL-8 in atopic dermatitis may simply reflect
non-specific inflammation as plasma IL-8 con-
centrations may be raised in acute phase
responses.4 However, this is unlikely for the
following reasons. First, in contrast to atopic
dermatitis, plasma IL-8 concentrations were
undetectable or low in patients with contact
dermatitis, which is a typical inflammation of
the skin. Second, the inflammatory cytokines,
IL- 1,8 and IL-6, were undetectable or low in
patients with atopic dermatitis. On the other
hand, plasma concentrations of IL- 13 and
IL-6 were high in patients with contact der-
matitis. Third, plasma IL-8 concentrations
were not raised in patients with fever
(>38 5°C) caused by upper respiratory infec-
tion. Taken together these results may indicate
that raised IL-8 concentrations are not due to
non-specific inflammation, but that they are
unique to atopic dermatitis.

It should be mentioned that IL-8 was
detectable in six out of 16 patients with
bronchial asthma at the time of attack. This is
in accordance with the report that alveolar
macrophages from asthmatic patients secrete
IL-8 by anti-IgE."1 Moreover, the IL-8 gene
was expressed in a pulmonary epithelial cell
line and in epithelial cells from symptomatic
asthmatic patients secreting IL-8.5 12 It is
possible that alveolar macrophages and
pulmonary epithelial cells are activated at the
time of an asthmatic attack and secrete IL-8
that is detected in the blood.
We have also found that plasma IL-8 con-

centrations were significantly higher in severe
than in mild or moderate atopic dermatitis.
Moreover, when atopic dermatitis was
improved by treatment, plasma IL-8 concen-
trations decreased, as did spontaneous in vitro
IgE production, but in contrast, serum IgE
concentrations did not change during the
treatment. It is not surprising that serum IgE
concentrations did not decrease during the
treatment. It has been reported that interferon
gamma treatment of patients with atopic
dermatitis improved the clinical severity of
atopic dermatitis and decreased spontaneous
in vitro production of IgE by the patients'
mononuclear cells while there was no con-
comitant reduction of serum IgE concentra-
tions.'3 It is possible that a longer term of
treatment may be required to reduce ongoing
in vivo IgE production while short term treat-
ment reduces in vitro IgE production. Indeed,
we have found that after eight weeks of treating
of patients with severe atopic dermatitis by
sodium cromoglycate solution and oxatomide,
there was a significant reduction of serum IgE
concentrations. These results indicate that a
change of in vitro IgE production occurs earlier
than that of serum IgE concentrations. Taken
together, measurements of plasma IL-8 con-
centrations and in vitro IgE production may
provide a valuable tool for studying the clinical
course of atopic dermatitis.
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The exact role of IL-8 in atopic dermatitis
remains to be elucidated. IL-8 may have a role
in skin disorders as it has been reported to be
produced by keratinocytes.14 We have reported
that IL-8 selectively inhibits IgE production in
vitro by directly affecting IgE producing B
cells.9 Moreover, histamine release from
basophils is either inhibited or induced by IL-8
depending upon the experimental condi-
tions.15 16 It is tempting to speculate that IL-8
has an important role in allergic responses at
local sites of the atopic dermatitis. Further
analysis of the significance of raised IL-8 con-
centrations may be important for studying the
pathogenesis of atopic dermatitis.
We wish to thank Dr P Peichl for the production of, and M
Ceska for the purification of the anti-IL-8 mAb, and E
Wasserbauer for the purification of IL-8.
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