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Investigations of seborrheic dermatitis. Part II.
Influence of itraconazole on the clinical condition
and the level of selected cytokines in seborrheic
dermatitis
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Summary

The pathogenesis of seborrheic dermatitis has not been fully elucidated. A number of anascoge-
nic yeasts of Malassezia spp. appear to be involved in the intensity of the symptoms. The pur-
pose of the study is to evaluate the levels of selected inflammatory cytokines, IL-2, IL-4, IFN-y
and TNF-q,, in the serum after treatment with itraconazole.

Sixty-six subjects were enrolled in the study. The control group consisted of 30 participants (23
females and 7 males) without any clinical disorders, aged 24—65 (37.41+£6.08 years). Thirty-six
patients with seborrheic dermatitis (16 females and 20 males), aged 19-76 (38.61+13.77), con-
stituted the study group. The measurement of IL-2, IL-4, IFN-y and TNF-a levels was perfor-
med by ELISA using a Human High Sensitivity kit (Diaclone, France).

After six-week treatment with itraconazole administered daily at a dose of 200 mg using pulse
therapy, there was remission of the disease or at least substantial clinical improvement in the pa-
tients with seborrheic dermatitis. The levels of IL-2 and IFN-y cytokines in the study group were
higher than in the control group. After the treatment the level of IFN-y secretion in the male pa-
tients with seborrheic dermatitis significantly increased. The levels of the other studied cytoki-
nes did not significantly differ.

The treatment with itraconazole had a beneficial effect on the clinical condition of the skin of the
patients. IFN-y is a cytokine whose secretion might affect the condition of the skin in seborrhe-
ic dermatitis.

Keywords: | seborrheic dermatitis © itraconazole © IL-2 ¢ IL-4 ¢ IFN-y * TNF-o
Streszczenie
Wstep: Etiologia tojotokowego zapalenia skéry pozostaje ciagle nie w pelni wyjasniona. Liczba drozdza-

kéw z rodzaju Malassezia moze mie¢ wptyw na stopienn zaawansowania procesu chorobowego.
Celem pracy byta ocena poziomu wybranych cytokin zapalnych IL-2, IL-4, IFN-yi TNF-o w su-
rowicy chorych po leczeniu doustnym itrakonazolem.
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Badanie przeprowadzono w grupie 66 oséb. Grupg odniesienia (O) stanowito 30 oséb (23 kobiety
i 7 mezczyzn), klinicznie zdrowych w wieku od 24 do 65 lat (37,41+6,08 lat). Grupeg badana (B)
stanowito 36 0séb (16 kobiet i 20 mezczyzn) chorych na LZS,w wieku od 19 do 76 (38,61£13,77).
Oznaczen IL-2, IL-4, IFN-yi TNF-o dokonywano za pomoca zestawu: Human High Sensitivity
Elisa (Diaclone, Francja).Klinicznie stopien nasilenia procesu chorobowego oceniano wg skali

Po 6 tygodniach leczenia doustnego itrakonazolem podawanym w dawce 200 mg dziennie w te-
rapii pulsowej zaobserwowano znaczng poprawg kliniczng w grupie chorych na tojotokowe za-
palenie skory. Po leczeniu itrakonazolem poziom IFN-y w grupie chorych na tojotokowe zapale-
nie skory byt istotnie podwyzszony. Poziom innych badanych cytokin po leczeniu nie wykazywat

Materiat/Metody:
Scaparro i wsp., w modyfikacji Kaszuby.
Wyniki:
znaczacych réznic.
Whioski:

Stowa kluczowe:

Leczenie itrakonazolem znaczaco wptywa na poprawe stanu skory chorych. IFN-y jest cytokina,
ktérej wydzielanie moze wplywac na nasilenie zmian skérnych w tojotokowym zapaleniu skoéry.

itrakonazol * tojotokowe zapalenie skéry ¢ IL-2 « IL-4  IFN-y « TNF-a.
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INTRODUCTION

Anascogenic yeasts from Malassezia spp. are members of
the commensal microflora of human skin [4, 14]. As some
authors have proved, Malassezia species are most com-
monly observed in males, aged about 30, on the skin of a
hairy head, upper parts of the trunk and thighs [16]. The
most frequently isolated species were M. sympodialis, M.
globosa and M. restricta [11]. However, the amount of ana-
scogenic yeasts does not have anything in common with
the etiology of seborrheic dermatitis.

The fact that Malassezia might be both a commensal and
a pathogen leads to a hypothesis that a complicated inte-
raction mechanism between anascogenic yeasts and the
human immune system contributes to the etiology of se-
borrheic dermatitis.

It has been confirmed that when keratinocytes interact with
M. furfur they release low levels of IL-1f, IL-6, IL-8, and
TNF-o. The levels of IL-1f, IL-6, IL.-8, MCP-1, and TNF-o.
remain higher when keratinocytes interact with other spe-
cies of anascogenic yeasts [18].

The ability of anascogenic yeasts of Malassezia spp. to in-
duce and inhibit an immune response has become a focus
of scientific studies. When we have understood the mecha-
nism of immunomodulation we might find out why ana-
scogenic yeasts of Malassezia spp. are both commensals
and pathogens.

Treatment of seborrheic dermatitis should be customized
to the needs of an individual patient. The doctor ought to
consider the clinical condition, the age, the course of the

disease, the influence of environmental factors and the re-
sults of diagnostic tests. The treatment of seborrheic der-
matitis should aim at decreasing or eliminating colonies
of anascogenic yeasts of Malassezia spp. as well as redu-
cing symptoms of inflammation [2].

Numerous studies have confirmed that itraconazole is cli-
nically effective in the treatment of seborrheic dermatitis
as it eliminates anascogenic yeasts.

The aim of this study was to compare the concentration
of selected inflammatory factors of IL-2, IL-4, IFN-y, and
TNF-o in patients’ serum before and after treatment with
itraconazole.

MareriaLs AND MIETHODS

Sixty-six subjects were enrolled in the study. The control
group consisted of 30 participants (23 females and 7 ma-
les), without any clinical disorders, aged 24—65 (37.41£6.08
years). Thirty-six patients with seborrheic dermatitis (16
females and 20 males), aged 19-76 (38.61+£13.77), consti-
tuted the study group. There was no significant differen-
ce in age between the groups. We present detailed data on
the studied subjects in the tables.

The study involved adult patients with an active disease
process. Material for laboratory purposes was isolated exc-
lusively from subjects who, in the period of three months
prior to the study, had not undergone any topical or syste-
mic treatment with antimycotic, anti-inflammatory or ste-
roid preparations or had taken part in a blood transfusion.
The intensity of the disease process was evaluated on the
Scaparro et al. scale, as modified by Kaszuba [8]
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Table 1. Characteristics of the groups

Number A Years
. . ge ;
Groups Diagnosis Sex N % Min-max X SD
Clinically health F 23 76.66 25-61 38.19 6.91
Control group (0) Sub.e(tsy y M 7 23.34 2465 36.16 5.99
) Total 30 100.00 24-65 37.41 6.08
F 16 o 19-76 35.69 13.18
Study group () Seborrheic dermatitis M 20 55.56 19-48 4135 14.30
Total 36 ‘ 19-76 38.61 13.77
Total 66 100
Legend: C— control group, S — study group, F — females, M — males.
Table 2. Comparison of the groups — statistical analysis of the results of Table 1
Age - years
Compared groups Student’s t-test for independent groups
Test value Significance of differences
CFvsM t=1.19 p>0.05
S:FvsM t=1.77 p>0.05
CwsS F M Total t=1.42t=138t=1.17 p>0.05 p>0.05 p>0.05

Legend: C- control group, S — study group, F — females, M — males.
Scaparro scale

I. Characteristics of seborrheic dermatitis: erythema, de-
squamation, itch.

II. A four-grade scale for evaluation of the intensity of the
following symptoms:

0 —no symptoms, 1 — mild symptoms, 2 — moderate symp-

toms, 3 — severe symptoms.

The number of affected areas ranged from 1 to 4. The are-
as were the following: the scalp, face, decollete, and in-
terscapular area.

0 — one area affected, 2 — two areas affected, 3 — three are-
as affected, 4 — four areas affected.

The total number of points a patient could be given was
13. IL-2, IL-4, TNF-o and IFN-y were determined in all
the patients and healthy subjects.

The blood for cytokine analysis was taken in the morning,
on an empty stomach. After complete coagulation of the
blood at room temperature, the serum was isolated by cen-
trifugation for 10 min at 1000 x g. The serum was remo-
ved and added to Eppendorf tubes. All the serum samples
were stored at —75°C in a freezer.

The determination was performed by ELISA using a Human
High Sensitivity kit for IL-2, IL-4, IFN-y and TNF-o
(Diaclone, France). The range of sensitivity was from 1.87
to 60 pg/ml. The result was measured with a Pointe 1800
spectrophotometer (Pointe Scientific, Poland) at a wave-
length of 450 nm and a wavelength correction of 650 nm.
The procedure was performed twice for all the results.

Statistical analysis

N — the total number of subjects, n — the partial number
of subjects, min—max = range of characteristic variety, x —
arithmetic mean, SD — standard deviation, Me — median, %
— percentage, t — Student’s t-test, p — significance of diffe-
rences: < significant difference, > insignificant difference.

The concentrations of interleukin in the control and study
groups were compared according to the following pattern:
C:FvsMC:FvsS,Cvs S:FCvs S: M, C vs S: Total.

Legend: C — control group, S — study group, F — fema-
les, M — males.

In the course of treatment of seborrheic dermatitis the re-
searchers administered itraconazole in 100 mg capsules
according to the following scheme: one week — 100 mg
twice a day and the next week a break from the treatment.
Next, on the first and second day of the treatment, 100 mg
twice a day; and on the remaining days, a break from the
treatment. A similar procedure was applied in the third,
fourth, fifth and sixths weeks of the treatment. Student’s
t-test was used for statistical purposes.

The Bioethics Committee of the Medical University of
Lodz gave its consent to perform this study.

ResuLts

Before the treatment the intensity of seborrheic dermati-
tis according to the Scaparro E. et al. scale was 8.50+3.28
in females and 8.55+2.64 in males; in total for both sexes
it was 8.51+3.19 (Fig. 1).
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Study group S

Fig. 1. Mean intensity of skin lesions in the study group with seborrheic
dermatitis

Women

Men Control group C

Total

Women

Study group S
before Itrakonazole

Men
therapy

Total

Women

Study group S
after Itrakonazole
therapy

0 4036 8072 12108 16.144 20.180 [pg/ml]

Fig. 2. Mean concentrations of IL-2 in the serum of the study and control
group subjects

After the treatment with itraconazole the values significan-
tly decreased and were 5.37£3.61 in females and 4.95+3.15
in males; in total for both sexes it was 5.18+3.42. The dif-
ference was significant (p<0.05).

Concentration of IL-2 in serum

Before the treatment the concentration of IL-2 in the pa-
tients’ serum was 17.94+2 .88 pg/ml and was significantly
higher in comparison to the control group (13.91+0.96,
p<0.05).

After the treatment the concentration of IL-2 increased to
19.79+2.88 pg/ml but the difference was not significant.
Sex was not a significant factor (Fig. 2).

Concentration of IL-4 in serum

Before the treatment the concentration of IL-4 in the se-
rum of the study group was 5.27+1.41 pg/ml and after the

Women

Men Control group C

Total

Women

Study group S
before Itrakonazole

Men
therapy

Total

Women

Study group S
after Itrakonazole
therapy

0 12 24 36 48 60 [pg/ml]

Fig. 3. Mean concentrations of IL-4 in the serum of the study and control
group subjects

treatment with itraconazole it was 5.91£1.36 pg/ml. No
statistically significant differences between the two gro-
ups were observed.

In the female and male groups there were not any statisti-
cally significant differences with regard to the concentra-
tion of IL-4. The concentration of IL-4 in the control gro-
up was 4.13+1.41 pg/ml.

No statistically significant differences between the study
and control groups were observed. Nor were there diffe-
rences between the females and males with regard to the
concentration of IL-4 (Fig. 3).

Concentration of IFN-y in serum

The lowest mean concentration of IFN-y for males and fe-
males (7.11+1.41 pg/ml) was observed in the control gro-
up. After the treatment with itraconazole the concentra-
tion of IFN-y in the patients increased from 10.12+3.23
pg/ml to 12.06£3.07 pg/mg. The increase was statistical-
ly significant (p<0.05).

We also observed a difference in the concentration of IFN-y
in the serum of the male patients with seborrheic dermatitis
after the treatment. Then it was 13.45+3.38 pg/ml. Before
the treatment the level was 9.98+3.53 pg/ml. The differen-
ce was statistically significant (p<0.05).

Concentration of TNF in serum

Before the treatment the mean concentration of TNF in
the serum of the patients with seborrheic dermatitis was
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Women
Men Control group C
Total
Women
Study group S
Men before Itrakonazole
therapy
Total
Women
Study group S
Men after Itrakonazole
therapy
Total
0 269 538 807 1076 1345 [pg/ml]

Women

Men Control group C

Total

Women

Study group S
before Itrakonazole

Men
therapy

Total

Women

Study group S
after Itrakonazole

Men therapy

Total

0 11902 23.804 35706 47.608 59.510 [pg/ml]

Fig. 4. Mean concentrations of IFN-y in serum of the study and control
group subjects

52.44+9.03 pg/ml. After the treatment it was 59.35+11.16
pg/ml. In the healthy subjects it was 55.11+7.99 pg/ml.

There were no statistically significant differences in the
study group before and after the treatment with itracona-

zole. There were no differences with regard to sex either.

Discussion

The etiology of seborrheic dermatitis has not been fully
explained yet. Since in the professional literature there is
no information on cytokines in seborrheic dermatitis we
have decided to discuss other skin disorders in which im-
mune mechanisms play an important role — psoriasis and
atopic dermatitis. One of the areas of interest is the pro-
blem of inflammatory factors, including pro-inflammato-
ry cytokines, both in the skin and the serum. The reason
for determining the concentration of cytokines in the se-
rum is to attempt to discover whether inflammatory dise-
ases of the skin, including seborrheic dermatitis, affect
only one organ (in this case the skin) or whether they are
systemic diseases.

Based on the current scientific knowledge, we can defi-
nitely say that anascogenic yeasts from Malassezia spp.
contribute to the etiology of seborrheic dermatitis. We
can observe an improvement or remission of the disease
after the application of itraconazole, which has mycosta-
tic and anti-inflammatory properties [5,9,15]. However,
seborrheic dermatitis has recurrent tendencies even after
it has been treated with anti-mycotic agents and after a
proved decrease in the amount of colonies of anascoge-
nic yeasts on the skin. Thus, researchers are trying to find
further solutions.

Fig. 5. Mean concentrations of TNF-a in serum of the study and control
group subjects

Apart from decreased release of IL-2, we also observed
decreased release of cells stimulated by IFN-y. This obse-
rvation made them conclude that patients with seborrhe-
ic dermatitis demonstrate a decreased cell response to P.
ovale antigen [12].

In our own studies, we measured the concentration of IL-2
in the serum of patients with seborrheic dermatitis befo-
re treatment and 6 weeks after therapy with itraconazole.

Having measured the mean concentration of IL-2 betwe-
en the group of patients before treatment and the control
group, we observed an increase in the level of IL-2, which,
however, was not statistically significant.

After the therapy the concentration of IL-2 slightly incre-
ased, but the difference remained statistically insignificant
(t=—1.16, p>0.05).

Interleukin 4 (IL-4)

IL-4 plays various roles in the human immune system.
Hamid et al. confirmed that the level of inflammatory in-
filtrations was high in the acute phase and decreased in the
chronic phase [6]. Tazawa obtained different results. He ob-
served low expression of mRNA IL.-4 in skin lesions [17].
Similarly, different results with regard to IL-4 concentra-
tion were confirmed by Lonati et al. [10].

Professional literature does not present any studies on the
concentration of IL-4 in the serum of patients with sebor-
rheic dermatitis or studies on the changeability of the con-
centration in the studied dermatosis.
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Our studies did not confirm that there is a statistically si-
gnificant difference with regard to the mean concentration
of IL-4 in the serum of the analyzed groups.

Interferon gamma (IFN-vy)

Kanda et al. compared the release of [FN-yin response to the
fungi Malassezia furfur, Candida albicans and Trichophyton
rubrum in patients with psoriasis and atopic dermatitis and in
subjects from the control group. They confirmed that in most
of the patients with psoriasis, the release of IFN-y was stimu-
lated by applied M. furfur. This process was not observed in
the patients with atopic dermatitis or in the control group. In
a few patients with atopic dermatitis and psoriasis the rele-
ase of [IFN-y was observed after the application of 7. rubrum.
However, with regard to the application of C. albicans, the re-
lease of IFN-y was observed in all the groups but for atopic
dermatitis the release of IFN-y was less intense than in the
remaining groups. The release of IFN-v, as a response to 7.
rubrum, was common in the patients with atopic dermatitis,
psoriasis and in the control group. All these three groups re-
sponded similarly, which means that a low IFN-yrelease in re-
sponse to C. albicans in the patients with atopic dermatitis is
not caused by a general disorder in the release of the factor [7].

Arican et al. measured the level of IFN-y with the ELISA
method in the serum of patients with psoriasis and in a con-
trol group. According to the findings, the level of IFN-y
was significantly higher in the serum of patients with pso-
riasis (0.95£0.907 pg/ml) in comparison to the control gro-
up (0.42+0.465 pg/ml). The authors used the PASI sca-
le to evaluate the severity of the disease. They confirmed
that the concentration of IFN-v is related to the severi-
ty of clinical symptoms of the disease. The authors obse-
rved an increased level of IFN-y in the serum of patients
with psoriasis as well as increased levels of other cytoki-
nes (TNF-o., IL-6, IL-8, IL-12, IL-17, IL-18). They might
have decided to classify psoriasis as a systemic disease.
They also concluded that measuring the concentration of
pro-inflammatory cytokines, including IFN-y, might be a
method of monitoring patients with psoriasis and may fa-
cilitate evaluation of the effectiveness of new therapeutic
strategies. The authors proposed a hypothesis that the eva-
luation of cytokine concentration might be helpful in dia-
gnostics of inflammatory diseases of the skin, such as se-
borrheic dermatitis and psoriasis [1].

Neuber et al. analyzed the influence of P. ovale on mono-
cytes of peripheral blood in patients with seborrheic der-
matitis and healthy subjects. P. ovale antigens in healthy
people definitely stimulated monocytes in the process of
releasing IFN-y. This was not observed in patients with se-
borrheic dermatitis. This observation led them to conclu-
de that patients with seborrheic dermatitis demonstrate a
decreased response to P. ovale antigens [12].

We observed a significant difference in IFN-y concentration
between the study and control groups before the treatment

REFERENCES

(t=—3.27, p<0.05) as well as between the study and control
groups after the treatment (t=—3.41, p<0.05). A difference
in the mean IFN-y concentration in the serum of the male
patients before and after the treatment was observed. The
difference was statistically significant. Before the treatment
the mean IFN-y concentration was 9.98 pg/ml, and after
the treatment it was 13.45 pg/ml. The difference might be
connected with the fact that seborrheic dermatitis has a
more intense and chronic course in males than in females.

TNF-a

Tumor necrosis factor alpha (TNF-o) is a mediator of the
inflammatory response, both systemic and local.

Faergemann et al. analyzed inflammatory cells in the skin
in the course of seborrheic dermatitis and also inflamma-
tory factors released by them. They proved that in the skin
of patients there are more lymphocytes, macrophages, mo-
nocytes, Langerhans cells and granulocytes, both in places
free from skin lesions and in places affected by the disease.
They compared the patients with subjects with healthy skin.
An increased number of intercellular inflammatory factors
such as IL-1a., IL-1P, TNF-o, IFN-y, [L-12 and IL-14 in
the patients with seborrheic dermatitis was observed [3].

Nomura et al. analyzed cytokines in the course of psoria-
sis and atopic dermatitis. It turned out that in compari-
son to atopic dermatitis, in skin biotops the expression of
TNF-a, IFN-y and IL-1p was reduced. However, the dif-
ference was statistically insignificant [13].

Arican et al. analyzed the level of TNF-« in the serum of
patients with psoriasis and a control group. The concen-
tration of this pan-cytokine in the serum of patients with
psoriasis was significantly different (25.7+10.63 pg/ml) in
comparison to the control group (11.2+7.31 pg/ml). The au-
thors did not observe a relationship between the TNF-o
concentration in the serum of the patients and the intensi-
ty of skin lesions evaluated on the PASI scale [1].

Our studies included the evaluation of TNF-a concentra-
tion in the serum of healthy volunteers who made up the
control group as well as in patients with seborrheic der-
matitis before and after the treatment with itraconazole.
There were no statistically significant differences with re-
gard to TNF-a concentration between the groups. However,
the results allow us to conclude that TNF-a concentration
tends to increase despite remission of skin symptoms of
seborrheic dermatitis.

Summing up, we can say that the concentration of the stu-
died cytokines in the serum of the patients did not signifi-
cantly change after the treatment with itraconazole, with
the exception of the increase in IFN-y concentration. It was
higher in the male than in the female patients. This fact
might be connected with a more serious course of sebor-
rheic dermatitis in this group.

[1] Arican O., Aral M., Sasmaz S., Ciragil P.: Serum levels of TNF-o, IFN-y,
IL-6, IL-8, IL-12, IL-17 and IL-18 in patients with active psoriasis and
correlation with disease severity. Mediators Inflam., 2005; 5: 273-279

[2] Faergemann J.: Management of seborrheic dermatitis and pityriasis
versicolor. Am. J. Clin. Dermatol., 2000; 1: 75-80

853



Postepy Hig Med Dosw (online), 2012; tom 66: 848-854

[3] Faergemann J., Bergbrant I.M., Dohsé M., Scott A., Westgate G.:
Seborrhoeic dermatitis and Pityrosporum (Malassezia) folliculitis:
characterization of inflammatory cells and mediators in the skin by
immunochemistry. Br. J. Dermatol., 2001, 144: 549-556

[4] Furukawa F., Danno K., Imamura S., Soh Y.: Histological and se-
rological studies of P. orbiculare in cases of pityriasis versicolor. J.
Dermatol., 1981; 8: 27-30

[5] Gupta A.K., Nicol K., Batra R.: Role of antifungal agent in the treat-
ment of seborrheic dermatitis. Am. J. Clin. Dermatol., 2004; 5: 417-422

[6] Hamid Q., Boguniewicz M., Leung D.Y.: Differential in situ cytoki-
ne gene expression in cute versus chronic atopic dermatitis. J. Clin.
Invest., 1994; 94: 870-876

[7] Kanda N., Tani K., Enomoto U., Nakai K., Watanabe S.: The skin fun-
gus-induced Th1- and Th2-related cytokine, chemokine and prosta-
glandin E2 production in peripheral blood mononuclear cells from pa-
tients with atopic dermatitis and psoriasis vulgaris. Clin. Exp. Allergy,
2002; 32: 1243-1250

[8] Kaszuba A., Kusiba-Charaziak A., Biatek E., Koztowska M., Kaszuba
A.: The efficacy of itraconazole in the treatment of seborrheic derma-
titis: own clinical trials. Mikol. Lek., 2005; 12: 43-47

[9] Kose O., Erbil H., Gur A.R.: Oral itraconazole for the treatment of
seborrhoeic dermatitis: an open, noncomparative trial. J. Eur. Acad.
Dermatol. Venereol., 2005; 19: 172—-175

[10] Lonati A., Licenciati S., Canaris A.D., Fiorentini Pasolini G., Marcelii
M., Seidenari S., Carusa A., de Panfilis G.: Reduced production of
both Th1 and Tc1 lymphocyte subsets in atopic dermatitis (AD). Clin.
Exp. Immunol., 1999; 115: 1-5

[11] Nazzaro-Porro M., Passi S., Picardo M., Mercantini R., Breathnach

A.S.: Lipoxygenase activity of Pityrosporum in vitro and in vivo. J.
Invest. Dermatol., 1986, 87: 108—112

[12] Neuber K., Kroger S., Gruseck E., Abeck D., Ring J.: Effects of
Pityrosporum ovale on proliferation, immununoglobulin (IgA, G, M)
synthesis and cytokine (IL-2, IL-10, IFN-gamma) production of pe-
ripheral blood mononuclear cells from patients with seborrhoeic der-
matitis. Arch. Dermatol. Res., 1996; 288: 532-536

[13] Nomura L., Goleva E., Howell M.D., Hamid Q.A., Ong P.Y., Hall C.F.,
Darst M.A., Gao B., Boguniewicz M., Travers J.B., Leung D.Y.M.:
Cytokine milieu of atopic dermatitis, as compared to psoriasis, skin
prevents induction of innate immune response genes. J. Dermatol.,
2003; 171: 3262-3269

[14] Pierard-Franchimont C., Arrese J.E., Pierard G.E.: Immuno-
histochemical aspects of the link between Malassezia ovalis and se-
borrhoeic dermatitis. J. Eur. Acad. Dermatol. Venereol., 1995; 4: 14-19

[15] Reichrath J.: Antimycotics: why are they effective in the treatment of
seborrheic dermatitis? Dermatology, 2004, 208: 174—175

[16] Suzuki T., Suzuki A., Ohno N., Ohshima Y., Yadomae T.: Enhancement
of IL-8 production from human monocytic and granulocytic cell li-
nes, THP-1 and HL-60, stimulated with Malassezia furfur. FEMS
Immunol. Med. Microbiol., 2000, 28: 157-162

[17] Tazawa T., Sugiura H., Sugiura Y., Uehara M.: Relative importance of
IL-4 and IL-13 in lesional skin of atopic dermatitis. Arch. Dermatol.
Res., 2004, 295: 459-464

[18] Watanabe S., Kano R., Sato H., Nakamura Y., Hasegawa A.: The ef-
fects of Malassezia yeasts on cytokine production by human kerati-
nocytes. J. Invest. Dermatol., 2001; 116: 769-773

The authors have no potential conflicts of interest to declare.

854



