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Fig. 1 Correlation between SCORAD indeyx, peripheral blood eosinophil numbers and CCL17 and CCL22 levels in the
plasma in AD. Correlation between SCORAD index, and peripherat bloed eosinophil numbers was examined, and ptasma
CCL17 as well as CCL22 levels were measured using ELISA kits, respectively.

treatmentand cultured for 3 days with DME tended to
be lower than in those from cells taken before the
treatment (504.1 + 101.0 versus 845.9 + 118.9) (p=

versus 1780,5 & 205.1) (p=0.018). CCL17 levels in
the supernatants were significantly lower when
PBMCs were cultured without DME (Fig. 2).

0.116), and were significantly lower when the cells
were cultured with DME for 5 days (889.4 +232.9
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Fig. 2 CCL17 levels in the supernatants of cultured PBMCs taken before and after the treatment with oral Olopatadine.
PBMCs were cultured at 37 °C for 3 or 5 days with or without DME {10 pg/ml) stimulation. The levels of CCL1T were
measured using ELISA kits. CCL17 levels in the supernatants of cells taken after Olopatadine treatment and cultured for 3

days with DME tended to be lower than in these from cells taken before the treatment, and were significantly lower when
the cells were cultured with DME for 5 days.
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Fig. 3  CCL22 preduction by cultured PBMCs before and after the treatment with oral Otopatadine. The levels of CCL22
in the supernatants of cultured PBMCs were measured using ELISA kits. CCL22 level in the supernatants of PBMCs, taken
after the treatment and cultured with DME for 3 days, tended to be lower than in those from cells taken before the
treatment, and the same was true for cells cultured with DME for 5 days.

days, tended to be lower than in those from cells
taken before the treatment (2637.9 = 895.0 versus
3873.7 + 1291.0) (p=0.237) and the same was true
for cells cultured with DME for 5 days (4663.8
1659.0 versus 10179.6 + 3921.1) (p =0.124). CCL22
levels in the supemnatants were significantly lower
when cells were cultured without DME (Fig. 3).
There were relatively low levels of IFNy in the
supematant of cultured PBMCs. IFNvy levels in the

supernatants of cultured PBMCs, taken after the
treatment and cultured for 5 days with DME were
significantly lower than in those from cells taken
before the treatment (26.5 & 5.4 versus 38.3 + 9.6)
(p = 0.012). IFNy levels in the supernatant of PBMCs,
taken after the treatment did not show any signifi-
cant differences compare to those taken before the
treatment when the cells were cultured without
DME (Fig. 4).
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Fig. 4 IFNy production by cuttured PBMCs taken before and after the treatment with oral Olopatadine. The levels of
[FN+ In the supernatants of cultured PBMCs were measured using ELISA kits. IFNy levels in the supernatants of cultured
PBMCs, taken after the treatment and cultured for 5 days with DME were significantly lower than in those from cells taken

before the treatment.
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| Table2 CCL17, CCL22, IFNy, IL-12 and IL-18 levels i the s

; before and after the treatment with oral Olopatadine

pernatants of cultured PBMCs for 3 days which were taken

: Before © After p

: CCLAT (pg/mi) DME~ 845.9 £ 118.9 _ 504.1  100.9 0.116
: o - DME— 90.1+£16.0 - 77.5£19.3 0.116
| €CL22 (pg/m) DME+ 3873.7 £ 1391.0 2637.9 £ 894.9 0.237
DME - 457.6 £ 151.3 301.5+ 97.6 0.063
i S . .

L IL-12 (pg/ml) " DMEs 4.6+05 §5.1+£1.1 © 0.593
{ ' DME- 6.1+1.1 4.8+0.4 0.109
£ IL-18 (pg/ml) DME+ | 64.5+8.9 549175 0.173
- DME— . 75.0 £ 29.0 90.8 +28.9 0.463
; _

* IFNy (pg/ml) DME+ 358482 35.9 £13.2 0.917
: DME— 19.247.1 24.7+11.8 0.345

%‘ PBMCs were cultured at 37 °C for 3 days with or without DME (10 mg/ml) stimutation. The tevels of CCL17, CCL2Z, IFNv, IL-12 and 1L-18
! in the supernatants of cultured PRMCs were measured using ELISA kits,

[ -

Table 3 .Compan'son of CCL17, CCL22, IFNy, IL-12 and IL-18 levels in the supeniatants of cultured PBMCs for 5 days,
t which were taken before and after the treatment with oral Olopatadine

< Before After p

f CCL17 (pg/m) - DME+ © . 1780.5 £ 205.1 889.4 +232.9 0.018
AR DME - 363.0 + 159.4 202.9 £ 87.3 0.612
| CCL22 (pg/mi) DME+ 10179.6  3921.1 | 4663.8 + 1658.8 0.124
E - DME— - <i-" . 1555.44+356.7 1564.1 110527 0.327
HIL-12 (pg/ml) DME+ 6.1£1.1 49104 0.285
v - DME - 6.3+1.2 5.0+0.4 0.285
£ IL-18 (pg/ml) DME+ 73.5+14.7 66.8+5.8 0.889
£ N DME -~ 64.2416.7 67.9 £ 17.11 0.866
* PNy (pg/mi) DME-+ 143.2 + 51.5 51.6 +25.5 0.012
‘DME— 40.0 £ 8.3 27.244.6 0.063

The fevels of CCL17, CCL22, IFNy, IL-12 and IL-18 in the supernatants of cultured PBMCs were measured using ELISA kits.

IL-12 and IL-18 levels in the supematants of
PBMCs, which were taken before or after the treat-
ment and cultured with or without DME were not
significantly different (Tables 2 and 3).

4, Discussion

TARC/CCL17 and MDC/CCL22 are Th2 chemokines,
which bind and attract CCR4* Th2 type T cells, We
reparted that there are high levels of CCL17 and
CCL22 in the sera of AD patients and that levels were
significantly correlated with the severity of AD
[14,19].

Olopatadine has an function against the hista-
mine Hy receptor [3]. It also inhibits the release of
chemical mediators [4], expression of adhesion

molecules on endothelial cells [5,6], and secretion
of neuropeptide [7]. However, the effect of Olopa-
tadine on production of chemokine such as CCL17
and CCL22 by PBMCs of AD patients has not been well
elucidated.

In this study, we tried to examine the effects of
Olopatadine on CCL17 and CCL22 production by
PBMCs from AD patients when used in combination
with topical corticosteroids. The SCORAD index,
numbers of eosinophil in peripheral blood and levels
of plasma CCL17 and CCL22 decreased significantly
after treatment with oral Olopatadine for 4 weeks.
There was a significant correlation between SCORAD
index and plasma levels of CCL17 and CCLZ2.
Because the class and topical amounts of topical
corticosteroids per day were not altered between
before and after the treatment, we think that the
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change of cytokine and ckemokine production
before and after the treatment reflect the effect
of oral administration of Olopatadine. Cur data
showed that Olopatadine decreased plasma levels
of CCL17 and CCL22 ih accordance with the improve-
ment of AD.

Furthermore, CCL17 levels in the supernatants of
PBMCs taken after the treatment with Olopatadine
and cultured for 5 days with DME, were significantly
lower than in those from cells taken before the
treatment (p =0.018). CCL17 levels in supematants
of PBMCs cultured for 3 days and CCL22 levels in
supernatants from both 3 and 5 days cultures with
DME, tended to be lower with PBMCs taken after the
treatment than with those taken before treatment.
These data indicate that Olopatadine suppresses
CCL1Y production by PBMCs of AD patients cultured
in vitro. We detect dramatic decrease of plasma
levels of CCL22/MDC after the treatment, However,
MBDC production in in vitro culture system is not
significantly different before and after the treat-
ment. Further examination will be required to eval-
vate this difference. One possible reason is that
Olopatadine may act not only on PBMCs but also other
cells which can produce CCL22/MDC in vivo [23].

We previously showed that keratinocytes, T cells
and dendritic cells {DCs) are major sources of CCL17
producing cells in AD patients [14,24]. Our present
data show that Olopatadine directly affects PBMCs,
such as T cells and DCs, and inhibits their CCL17 and
CCL22 production. Although the exact mechanism is
not clear yet, one possible mechanism for this is the
direct effect of Olopatadine on DCs function. It has
been reported that Olopatadine binds specifically to
5100 proteins. They belong to intracellular regula-
tory proteins, undergo a conformational change by
calcium-binding, and consequently interact with
their target proteins [25]. Thus, we speculate that
Olopatadine may have some roles in regulating DCs
function., We also found that IFNy production by
PBMCs taken after the treatment with Olopatadine
and cultured for 5 days with DME stimulation, was
lower than by PBMCs taken before the treatment
although no differences were observed when the
cells were cultured for 3 days (Table 3). It has been
reported that Th1 cytokine mRNAs such as IL-12
participate in chrenic AD lesions [26]. Our data
suggest that productions of Th1 cytokines may be
also influenced by Clopatadine in an in vitro culture
system.

We conclude that the production of Th2 chemo-
kines, CCL17 and CCL22, by PBMCs, is dramatically
inhibited by Olopatadine administration. These
findings should be useful for understanding the inhi-
bitory effect of Olopatadine on cytokine production
in the treatment of AD.
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