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Variations in Serum TARC and I-TAC Levels Reflect Minor Changes in Disease Activity and Pruritus
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Atopic dermatitis (AD) is a chronic or relapsing inflam-
matory skin disease. Scratching in AD patients results in
proinflammatory cytokine and chemokine production.
Thus, serum levels of monocyte chemotactic protein-1
(MCP-1), regulated on activation, normal T-cell expressed
and secreted (RANTES). macrophage inflammatory pro-
tein (MIP)-1, eotaxin, thymus and activation-regulated
chemokine (TARC), and macrophage-derived chemokine
(MDC) were increased in AD patients, compared with
normal controls (1-4). With regards to Thl chemokines
such as interferon (TFN)-y-inducible protein 10 (TP-10),
[FN-y-inducible T-cell a-chemoattractant (I-TAC), and
monokine induced by IFN-y (MIG). their expression in le-
sional AD skin was confirmed by immunohistochemistry
(5). They may negatively contribute to the development
of AD because macrophages from AD patients produced
lower levels of IP-10 compared to cells from healthy con-
trols in response to o-toxin (6) and the expression of MIG
and IP-10 was lower in Langerhans cells from patients
with AD than from patients with psoriasis, whereas the
opposite was observed for TARC and MDC (7).

Visual analogue scale (VAS) is a valuable method to
assess pruritus intensity in patients with pruritic der-
matoses (8). In this study, we focus on temporal variation
of pruritus in each patient and compare serum samples
taken at different time points when there were only slight,
if any, changes in disease activity. The aim of this study
was to highlight the most sensitive chemokine associated
with changes in pruritus in AD patients.

MATERIALS AND METHODS

Seventeen Japanese outpatients with moderately-controlled AD,
diagnosed according {o the criteria of Rajka & Tangeland (9),
were enrolled in this study (11 men and 6 women, mean age
34.4+10.4 years). Clinical severity: 8 mild cases, 5 moderate
cases, and 4 severe cases. Blood samples were collected twice
with an 8-weck interval after informed consent. We rated
itch by VAS 0-10, asking the patients to mark a point on the
linc corresponding to mean itch during the last 7 days before
blood draw. The clinical severity of AD was evaluated using
the scoring system proposed by Rajka & Langeland (9). They
were treated with topical corticosteroids and moisturizers in
combination with oral antihistamine, which were not changed.
during the study. None of the paticnts showed dramatic changes
in disease aclivity during the observalion period. All studies
were approved by the ethics review board of the Faculty of
Medicine, the University of Tokyo and conducted according
to the Declaration of Ilelsinki Principles.
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Serum cytokine levels of 12 chemokines, i.e., interleukin-8,
MCP-1, RANTES, MIP-1a, MIP-1p, IP-10, [-TAC, MIG,
eotaxin, TARC, MDC, and GROwo were analysed with Multi-
Analyte ELISArray Kits (QIAGEN. Frederick, MD) according
to the manulacturer’s protocol.

Correlation coefficients between AVAS (VAS at the 2% visit
subtracted by VAS at the 1" visit) and ratio ol absorbance
(serum chemokine absorbance at the 2% visit divided by serum
chemokine absorbance at the |* visit) were determined using
the Spearman’s rank correlation test. P-values of <0.05 were
considered statistically significant.

RESULTS

Pruritus VAS score (mean+standard deviation) at the 1%
visit in mild, moderate, and severe AD was 4.6 +0.74,
6.2+0.8 and 4.8 +2.4, respectively (Fig. la). Pruritus
VAS scores at two ditferent visits are shown in Fig.
Ib and example of serum chemokines levels in Fig. I¢
and d. After the 8 weeks, pruritus was improved in 10
patients. In 4 patients, itch sensation got worse, while
there was no change in pruritus in 3 patients. Only
minor changes in chemokine levels occurred (all data
not shown). The variations in pruritus correlated posi-
tively with the before and after ratio of serum TARC
levels and negatively with ratio of I-TAC levels (Fig.
le, ). On the other hand, absolute VAS scores did not
significantly correlate with any serum chemokine levels
(data not shown).

DISCUSSION

Variation in pruritus correlated with the ratio of se-
rum TARC levels, and correlated inversely with that
of serum I-TAC levels (Fig. le, f). Although TARC
and I-TAC may not directly regulate pruritus in AD
patients, it may be safely said that these chemokines
are very sensitive disease markers of AD. Plenty of
data have been accumulated to suggest that serum
TARC levels reflect disease activity of AD (4, 10).
The expression of TARC and MDC was reported to be
higher in Langerhans cells from patients with AD than
from patients with psoriasis (7). Moreover, TARC was
reported to be superior to other markers of AD. When
mRNA expression levels of 14 CC chemokines in the
skin were examined, TARC and other two chemokines
went along with eczema developmentin AD (11). Simi-
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Fig. 1. {a) Pruritus visual analoguc scale {VAS) scores at the first visit
of AD patients. (b) Pruritus VAS scores at two different visits. (¢, d)
Absorbance values of [FN-y-inducible ‘I-cell a-chemoattractant {(I-TAC)
(¢) und thymus and activation-regulated chemokine (TARC) (d) at two
different visits. Dotted lines represent the mean level of each chemokine
in healthy controls. (e, ) Association between variations in VAS score
and ratio of serum absorbance values of I-TAC (e) and TARC (f') at the 2
observation time-points

lary, out of 10 examined cytokines/chemokines, serum
concentrations of TARC were increased in adult AD
patients (12). These previous findings, together with
our results, suggest that TARC is the most sensitive
disease marker of AD. On the other hand. the role of
[-TAC in the development of AD is yet to be investi-
gated. It was previously reported that IFN-y response
was attenuated in monocyte-derived dendritic cells in
patients with AD (13). Plasma levels of IP-10, another
Th1 chemokine, tended to be decreased in severe AD
compared to mild AD, although they were higher in AD
patients than in normal controls (14). These previous
studies suggest that Th1 chemokines might be expres-
sed in response to Th2-mediated inflammation and that
decrease in their expression might be associated with
deterioration of AD.

The authors declare no conflict of interest.

Acta Derm Venereol 94

REFERENCES

N

w

#

w

&

~

®

2

. Jahnz=Rozyk K. Targowski

. Kaburagi Y. Shimada Y, Nagaoka 'I. Hasegawa M, ‘Take-

hara K, Sato S. Enhanced production of CC-chemokines
(RANTES. MCP-1, MIP-lalpha, MIP-1beta, and eotaxin)
in paticnts with atopic dermatitis. Arch Dermatol Res 2001:
293: 350-355.

Shimada Y, Takehara K, Sato S. Both Th2 and Thl che-
mokines (TARC/CCL17, MDC/CCL22, and Mig/CXCL9)
are elevated in sera from patients with atopic dermatitis. J
Dermatol Sci 2004: 34: 201-208.

, Paluchowska E, Owczarek W,
Kucharczyk A. Serum thymus and activation-regulated chemo-
kinc, macrophage-derived chemokine and cotaxin as markers
ol severity ol atopic dermatitis. Allergy 20035; 60: 685-688.
Hijnen D, De Bruin-Weller M. Oosting B, lL.ebre C, De Jong
E. Bruijnzeel-Koomen C. et al. Serum thymus and activation-
regulated chemokine (TARC) and cutancous T-cell-attracting
chemokine (CTACK) levels in allergic diseases: TARC and
CTACK are disease-specific markers for atopic dermatitis. J
Allergy Clin Immunol 2004: 113: 334-340.

. Klunker S, Trautmann A, Akdis M. Verhagen I, Schmid-

Grendelmeier P, Blaser K, et al. A second step of chemotaxis
after transendothelial migration: keratinocytes undergoing
apoptosis release [FN-gamma-inducible protein 10, mono-
kine induced by IFN-gamma, and ITN-gamma-inducible
alpha-chemoattractant for T-cell chemotaxis toward epider-
mis in alopic dermatitis. J Immunol 2003: 171: 1078—1084,
Kasraie S, Niebuhr M. Koptnagel V. Dittrich-Breiholz O.
Kracht M. Werfel T. Macrophages from patients with atopic
dermatitis show a reduced CXCL 10 expression in response
1o staphylococcal a-toxin. Allergy 2012; 67: 41-49.

. Fujita H, Shemer A, Suérez-Fariias M. Johnson-Huang LM,

Tintle S, Cardinale I, ct al. Lesional dendritic cells in patients
with chronic atopic dermatitis and psoriasis exhibit parallel
ability to activate T-cell subsets. I Allergy Clin Immunol
2011; 128: 574-582.

Rcich A, Ileisig M, Phan NQ, Tancda K, Takamori K.
‘Takeuchi S, et al. Visual analogue scale: evaluation of the
instrument for the assessment of pruritus. Acta Derm Vene-
reol 2012; 92: 497-501.

Rajka G, Langeland 'I. Grading ol the severity ol atopic
dermatitis. Acta Derm Venereol Suppl 1989; 144: 13—14,

. Kakinuma T, Nakamura K. Wakugawa M. Mitsui H, Tada Y,

Saeki H. et al. Thymus and activation-regulated chemokine
in atopic dermatitis: Scrum thymus and activation-regulated
chemokine level is closely related with disease activity. )
Allergy Clin Immunol 2001; 107: 535-541.

. Gros E, Bussmann C, Bieber T, Forster I, Novak N. Expres-

sion of chemokines and chemokine receptors in lesional and
nonlesional upper skin of patients with atopic dermatitis. J
Allergy Clin Immunol 2009; 124: 753-760.

. Narbutt I, Lesiak A. Sysa-Tedrzeiowska A, Zakrzewski M,

Bogaczewicz 1. Stelmach |, et al. The imbalance in serum
concentration of Th-1- and ‘I'h-2-derived chemokines as one
of the factors involved in pathogenesis of atopic dermatitis.
Mediators Inflamm 2009; 2009: 269541.

. Gros E, Petzold S, Maintz 1., Bieber I, Novak N. Reduced

LFN-y receptor expression and attenuated 1IFN-y response by
dendritic cells in patients with atopic dermatitis. J Allergy
Clin Immunol 2011: 128: 1015-1021.

. Villagomez MT, Bac SI. Ogawa I. Takcnaka M. Katayama

1. Tumour necrosis factor-alpha but not interferon-gamma is
the main inducer of inducible protein-10 in skin fibroblasts
from patients with atopic dermatitis. Br J Dermatol 2004;
150: 910-916.



