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Downmodulatory effects of cetirizine and levocetirizine
on cytokine/chemokine production and CD54
expression in keratinocytes
Dear Editor,

The second generation of anti-H1 receptor antago-

nists are used for various inflammatory and pruritic

skin disorders. Although they have similarities in the

antihistaminic actions, each of them has different

characteristic effects on immunocompetent cells

and allergy-associated molecules.1 Cetirizine is a

representative of this category and suppresses

mononuclear cell production of cytokines and

chemokines,2 keratinocyte expression of intercellular

adhesion molecule-1 (ICAM-1) or CD54,3 dermal

vascular endothelial cell expression of adhesion mol-

ecules4 and chemotaxis of eosinophils.5 Cetirizine

includes optical isomers, levocetirizine and dextro-

cetirizine at virtually the same concentration. Levo-

cetirizine is the active isomer, possesses twice

affinity for the H1 receptor compared to cetirizine,

and thus exerts superior therapeutic effects.5 The

activities of cetirizine are thus derived from levocetir-

izine, but the modulatory effects of dextrocetirizine,

if any, are not fully clear. While cetirizine still remains

widely used, levocetirizine has been replacing cetiri-

zine in the market. To address the difference

between these two drugs, we compared them in

the production of cytokines ⁄chemokines and the

expression of CD54 in normal human epidermal

keratinocytes (NHEK).

Epidermal keratinocytes produce various cytokines

and chemokines.1 Interleukin (IL)-1a and tumor

necrosis factor-a (TNF-a) are representative pro-

inflammatory cytokines that initiate the inflammatory

process of skin diseases. Keratinocytes also release

T-helper (Th)1 chemokines including CXCL9 ⁄MIG,

CXCL10 ⁄ IP-10 and CXCL11 ⁄ I-TAC, Th2 chemo-

kines consisting of CCL17 ⁄TARC and CCL22 ⁄MDC,

neutrophil chemokine CXCL8 ⁄ IL-8, and eosinophil

chemokine CCL5 ⁄RANTES. As described previ-

ously,6 NHEK (Cascade Biologics, Portland, OR,

USA) at third passage were stimulated in 24-well

plates with 2000 units ⁄mL of recombinant c-inter-

feron (IFN-c; Biogamma; Maruho Pharmaceutical,

Osaka, Japan) and 4000 units ⁄mL of TNF-a (Invitro-

gen, Carlsbad, CA, USA) for the first 2 h, followed by

200 units ⁄mL IFN-c and 400 units ⁄mL TNF-a there-

after. Cetirizine and levocetirizine provided by UCB

Japan (Tokyo, Japan) were added at the start of

experimental culture. Three-day culture supernatants

were measured for cytokines ⁄chemokines using

enzyme-linked immunosorbent assay (ELISA) kits

(Genzyme ⁄Techne, Minneapolis, MN, USA) accord-

ing to the manufacture’s directions.

As shown in Figure 1, the IFN-c ⁄TNF-a-augmented

production of IL-1a and CXCL8 was profoundly sup-

pressed by the addition of cetirizine or levocetirizine

as low as 10)9 mol ⁄L to the culture. The suppressive

activities of the two drugs were comparable at the

concentrations tested. While cetirizine did not sup-

press CCL5, CXCL9 or CXCL11, levocetirizine at 10)8

or 10)7 mol ⁄L significantly depressed the production

of these chemokines. Neither cetirizine nor levocetiri-

zine suppressed CCL22 production.

To examine the effects of the drugs on the expres-

sion of CD54, NHEK were incubated with IFN-c
(200 units ⁄mL) in six-well plates with or without

cetirizine or levocetirizine for 48 h. Cells were stained

with phycoerythrin-conjugated anti-CD54 mono-

clonal antibody at 5 lg ⁄106 cells. After incubation for

60 min with antibody or control isotype-matched

control, cells were washed twice and analyzed on a

FACSCan (Becton Dickinson, Mountain View, CA,

USA). All antibodies were purchased from BD Pharm-

ingen (San Diego, CA, USA). The expression levels

were represented by the mean fluorescent intensity

(MFI), as reported previously.6–8
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Representative data of three independent experi-

ments with similar results showed that the addition

of IFN-c promoted CD54 expression from 111 to

720 of MFI (Fig. 2). Cetirizine and levocetirizine at

10)8 mol ⁄L reduced the expression level of CD54 to

691 and 545, respectively. Thus, the inhibitory effect

of levocetirizine on keratinocyte CD54 expression

was higher than that of cetirizine.

These in vitro findings suggest that both cetirizine

and levocetirizine have strong abilities to downmodu-

late the pro-inflammatory cytokines. However, we

found some differences between the two drugs, as

levocetirizine depressed the production of Th1 and

eosinophil chemokines and the expression of CD54

more effectively than cetirizine. It seems that the dif-

ference becomes overt when their effects are com-

pared around the optimal concentrations. Given that

dextrocetirizine exerts no biological activity and no

interference with levocetirizine, the double dose of

cetirizine might correspond to levocetirizine in its

activities. However, levocetirizine was superior to the

double dose of cetirizine in the suppression of CCL5

and CXCL9 expressions, suggesting that levocetiri-

zine may be more effective than cetirizine on the one-

to-two amount basis in these chemokine-mediated

skin disorders.

The maximum blood concentration of cetirizine is

approximately 5 · 10)7 mol ⁄L and the skin concen-

tration is 3 · 10)9 to 8.5 · 10)8 mol ⁄L in adults taking

10 mg cetirizine. Considering that the suppres-

sion of IL-1a ⁄CXCL8, CD54 and CXCL9 ⁄CXCL11

were observed at 10)9, 10)8 and 10)7 mol ⁄L of

Figure 2. Effects of cetirizine and levocetirizine on the
expression of CD54. Semi-confluent normal human epider-
mal keratinocytes were incubated with c-interferon (IFN-c)
(200 units ⁄mL) in the presence or absence of cetirizine or lev-
ocetirizine at 10)8 mol ⁄L for 48 h, and the expression levels
CD54 (intercellular adhesion molecule-1) were monitored by
flow cytometry. MFI, mean fluorescent intensity.

Figure 1. Effects of cetirizine and levocetirizine on the production of various cytokines, and chemokines. Semi-confluent
normal human epidermal keratinocytes were stimulated with recombinant c-interferon (IFN-c) and tumor necrosis factor (TNF)-a.
Cetirizine or levocetirizine was added at the starting of culture at the indicated concentration in triplicate. Seventy-two-hour
culture supernatants were measured for cytokines and chemokines by enzyme-linked immunoassay. Statistical differences are
determined by Student’s t-test. *P < 0.05.
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levocetirizine, respectively, our in vitro findings may

be clinically relevant. We have previously investigated

the immunomodulatory effects of other antihista-

mines on keratinocytes.3,7 Cetirizine and levocetiri-

zine are characterized by their strong suppressive

abilities to IL-1a and CXCL8 production. Furthermore,

levocetirizine has CD54-inhibitory and Th1 chemo-

kine (CXCL11) and eosinophil chemokine (CCL5)-

inhibitory properties as seen in epinastine7 and

bepotastine.8 These adhesion molecule and chemo-

kines are involved in T-cell-mediated eczematous

dermatitis. Levocetirizine is beneficial for the allergic

skin diseases by virtue of not only its antihistaminic

activity but also anti-allergic properties.

Miwa KOBAYASHI, Yoshiki TOKURA
Department of Dermatology, University of Occupational and

Environmental Health, Kitakyushu, Japan
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Variant of phacomatosis pigmentokeratotica

Dear Editor,

Phacomatosis pigmentokeratotica (PPK) is charac-

terized by the co-occurrence of an organoid nevus

with sebaceous differentiation and a speckled

lentiginous nevus. It is associated with musculo-

skeletal, ophthalmological and neurological abnor-

malities. The disorder has been explained as a

consequence of the twin spot phenomenon in

human skin. Of the 33 reported cases of PPK,

there have been six without extracutaneous symp-

toms.1–5 Herein, we describe a patient afflicted with

PPK without extracutaneous abnormalities but with

additional cutaneous findings that have so far not

been reported.

A boy (currently 4 years old) was initially referred to

our department at 1 month of age with a congenital,

skin-colored to slightly yellowish, verrucous plaque

extending from the left preauricular area to the tempo-

ral area of the scalp, where it produced an alopecic

patch (Fig. 1). Two skin-colored polypoid nodules

were seen in the left preauricular region (Fig. 1). Histol-

ogy from the plaque revealed epidermal hyperplasia

with a mature sebaceous gland, confirming the diag-

nosis of nevus sebaceous (Fig. 2). The specimen from

the polypoid nodules showed histological features of

accessory tragus (Fig. 2). The patient had speckled

lentiginous nevi predominantly distributed over the

right side of the face, which was apparent over time
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