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Background: Mizolastine is a new non-sedative antihistamine and antiallergiclenge 1 hour later, and this effect is
drug proven to be effective and safe in the treatment of allergic rhinitis and urticariastill evident at 24 hours.

Objective: To quantitatively explore the time course of mediator release and cell Besides their Hreceptor blocking
recruitment during allergen challenge and the effects of mizolastine on the evengffect, some of the new antihistamines
using the skin chamber model. have been shown to inhibit mediator

Methods: Twelve pollen-sensitive patients (28 6 years) were included in a release during allergen challenge and
double-blind crossover study. Patients received 10 mg mizolastine or placebo onte modulate the recruitment and acti-
daily in the first 4-day period and, after a 3-week washout period, vice-versa in thezation of inflammatory cells, espe-
crossover period. On day 4 of each period, a non-invasive in vivo skin chambecially neutrophils, in the site of an al-
technique was used to determine the alteration of vascular permeability, mast cdérgen challengé. Recently, several
mediator release, the release of soluble intercellular adhesion moled(=- antihistamines have been shown to re-
CAM-1) in skin sites challenged with exogenous histamine or grass pollen allergeduce the expression of the immuno-
extract, over an 8-hour period. globulin-related cell adhesion mole-

Results: Challenge with allergen-induced significant mast cell activation, ascule ICAM-1 on epithelial cells in the
indicated by the release of histamine, tryptase and J.irCchamber fluids 2 hours  nose and eye after allergen-specific
after initiation of the allergic reaction and during the following 6 hours. Both challenge in patients with pollinosis
exogenous histamine and allergen induced significant vasodilatation, which waand to reduce the amount of soluble
sustained during the 8-hour challenge, as indicated by the accumulation of proteil€CAM-1 (sICAM-1) recovered in nasal
in the chamber fluids. Likewise, both histamine and allergen induced the release afecretions from patients with seasonal
significant amounts of ICAM-1 throughout the 8-hour period. Mizolastine signifi- allergic rhinitis°
cantly inhibited the histamine- and allergen-induced extravasation (after 2 hours, We have previously described a skin
P = .003; after 8 hours? = .009; after 2 hours? = .044; after 8 hours? = .003 chamber model for quantification of
respectively) and the histamine- and allergen-induced—ICAM-1 release (after 2he time course of development of an

hours,P = .004; after 8 hoursP = .05; after 2 hoursP = .03 respectively).
Conclusion: Mizolastine strongly inhibited the local response to histamine in this ported by Charlesworth et‘aland by
skin chamber model with, of interest, inhibition of the release of the solubleAtkins et al*® These models have been

adhesion-molecule ICAM-1.
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INTRODUCTION
Mizolastine, a benzimidazole deriva-
tive, is a potent new non-sedating an-
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tihistamine that has been proven to be
effective and safe in the treatment of
patients with allergic rhinitis and urti-
carial® Preclinical studies in animals
have shown that its pharmacologic ac-
tivity is due partly to the selective
blocking of histamine Kreceptors and
partly to the inhibition of histamine
release from mast celf$. Further,
mizolastine inhibits the arachidonic ac-
id-induced cutaneous reaction, which
appears to involve the 5-lipoxygenase
pathway? Mizolastine administered as
a single 10-mg dose to healthy volun-
teers inhibits a dermal histamine chal-

allergic reaction in vivd}! as also re-

used to explore the mechanism of ac-
tion of various drugs on the allergic
reactiont>** The aim of the present
double-blind, crossover study was to
examine the effect of mizolastine on
mediator release, sSICAM-1 secretion,
and cellular recruitment in response to
single or sustained cutaneous allergen
challenges in pollen-sensitive patients.

MATERIALS AND METHODS

Subjects

Twelve patients (10 males and 2 fe-
males, mean age 28 6 years) having
(1) a history of seasonal allergic rhini-
tis during the two previous grass pollen
seasons, (2) a positive immediate in-
tradermal skin test reaction with mixed
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grass pollen extract (Laboratoires Stal-
lergenes, Antony, France) and (3) a
high level of anti-dactyl IgE antibody
determined by RAST (Pharmacia, Up-
sala, Sweden) within the previous 6
months were included in the study.
The study was performed outside the
grass pollen season. Each subject gave
informed written consent before being
included. The protocol was approved
by the Ethics Committee of thelpaal
Saint-Louis, Paris, France.

The study was conducted according
to a double-blind, randomized, cross-
over design. Subjects received either
mizolastine 10-mg tablets (Sanofi-
Synthelabo France) or an identically
appearing placebo tablet once daily for
4 days in the first treatment period.
This was followed by a 3-week wash-
out period before they received the
crossover treatment during the second
treatment period.

Skin Chamber Technique

The skin chamber method was
performed as previously described
(Michel et al)!* In brief, on day 3,
immediately after taking the study
drug, four blisters (0.8 cm diameter
base) were raised on the patient’s right
and left forearms by vacuum suction.
Four hours after taking the study drug,
the blister fluids were collected for de-
termination of mizolastine and protein
content. Simultaneously, a blood sam-
ple was drawn for measurement of the
plasma drug level. Over the subse-
quent 2-hour period, the roof of each
blister was taken off aseptically and
the diameter of the resulting dermal
window was measured. Macrolon skin
chambers were then applied on the der-
mal windows obtained. The skin cham-
bers were filled with 1 mL of neutral
medium [Hanks balanced salt solution
(HBSS)]. This was left in place over-
night in order to obtain a steady state
of permeability of the vascular net-
work underlying the chambers.

The next day (day 4), 30 minutes
before taking the morning dose of the
study drug, the chamber fluids were
renewed with freshly prepared HBSS.
Immediately after taking the drug (at O

hours), 1 mL of each of the following
substances was introduced into the
chambers: chamber 1, HBSS (diluant
control chamber); chamber 2, hista-
mine (1 ng/mL); chamber 3, Staller-
genes grass pollen extract (0.01 R
Index of Reactivity), for the 2-hour
“single” allergen challenge period; and
chamber 4, grass pollen extract (0.01
IR), for the “sustained” 24-hour aller-
gen challenge period. Fluids from
chambers 1, 2, and 4 were collected
and replaced by identical, freshly pre-
pared solutions every 2 hours during
the following 8 hours (ie, H2, H4, H6,
and H8). After the allergen-containing
fluid was collected from chamber 3 at
H2, it was replaced by freshly prepared
HBSS at 2, 4, 6, and 8 hours. The
chamber fluids replaced at H8 were then
left in place overnight. On day 5, 24
hours postchallenge, these chamber flu-
ids were recovered for leukocyte counts
and the chambers were then removed
just before taking the study drug.

The chamber fluids recovered at H2,
H4, H6, and H8 were centrifuged and
the supernatants were stored-&0 °C
until assayed for the following sub-
stances: histamine (by immunoassay—
Immunotech, Marseille, France), ex-
cept for the fluid from chamber 2;
tryptase (radio immunoassay—Phar-
macia, Sweden); total protein (Lowry
method); leukotriene LTC(radio im-
munoassay—Amersham, UK); and
SICAM-1 (immunoassay-R & D Sys-
tems, UK). Results of assays on sam-
ples recovered at H2 were considered
to represent the early response. Results
at H2, H4, H6, and H8 were combined
and the resulting sum was considered
to represent the late-phase response to
the single and the sustained challenge.

Inflammatory cells in chambers flu-
ids collected at H24 (day 5) were ex-
amined after centrifugation and stain-
ing with trypan blue using Malassez
slides. Cells were cytocentrifuged onto
two sets of coverslips. The coverslips
were air-dried and stained with May-
Grunwald-Giemsa stain for leucocyte
differential counts or acidic toluidine
blue for basophil counts.

Drug Concentration Assays

The plasma and blister fluid mizolas-
tine concentration in samples collected
on day 3. It was taken 4 hours after
taking the morning dose of the study
was measured by gas chromatographic
analysist®

Statistical Analysis
The objective of the study was to com-
pare the effects of mizolastine versus
placebo on pharmacologic and cellular
events occurring in the early and late
phases of an IgE-dependent reaction
after single (2 hour) and sustained (24
hour) allergen challenges. The results of
the individual subjects’ measurements
of histamine, tryptase, sICAM-1, pro-
tein, and LTG present in skin chamber
fluids were pooled for the analyses.
Results during the drug treatment were
compared with those during placebo
treatment, for 2 hours and for the first
8 hours (the sum of value¥ .8h).
Results are expressed as mean
standard deviation (SD). Analyses
were performed using an ANOVA
model including as main factors se-
quences, period, and treatment. The
frequencyeffect was tested using patient
(sequence) as the error term. The statis-
tical significance of differences was es-
timated using a paired test. Significance
was accorded at the 5% level.

RESULTS

Drug Concentration in Plasma and
Blister Fluid

The concentration of mizolastine in the
plasma and in the blister fluid 4 hours
after the administration of the drug on
the third day of treatment was 201
33 ng/L (range 152 to 31Qwg/L) and
283 + 88 (range 107 to 376ug/L),
respectively. No mizolastine was de-
tected in either plasma or blister fluids
during administration of the placebo.

Release of Mediators and Proteins in

Skin Chambers

In skin chambers containing HBSS
(control), the concentrations of hista-
mine in the 0 to 2-hour sample and in
the O to 8-hour summed sample were
low, and no tryptase was detected.
Likewise, only minimal amounts of
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proteins, sSICAM-1, and LTQwere de-
tected in these samples (Figs 1-3).

Histamine During the placebo treat-
ment period, within the first 2 hours
of allergen challenge, a significant
amount of histamine was released in
comparison to the chamber without al-
lergen (56.0+ 41.4 versus 1.4+ 1.7
ng/mL/cn?, P = .0007, n= 12). Two-
hour allergen-induced histamine re-
lease during mizolastine administra-
tion (69.3%+ 46.0 ng/mL/cm, n = 12)
was not significantly different from
that which occurred during the placebo
treatment period.

As we had previously reportéd,
with sustained allergen challenge, his-
tamine release continued at a lower
rate during the subsequent 6 hours,
leading to the release of a total of
79.9 + 50.4 ng/mL/cm (n = 12) over
the 8-hour period. Mizolastine did not
modify this sustained histamine release
significantly (data not shown). Addi-
tional evidence of allergen-induced ac-
tivation of tissue mast cells was pro-
vided by the results of the tryptase
assay at the sites exposed to allergen
for up to 8 hours. Nceffect of mizo-
lastine on tryptase tease was ob-
served in comparison to placebo at 2
hours: 68.0+ 62.4 ng/mL/crf; over 2 to
8 hours: 97.8+ 75.2 ng/mL/crd (n =
6); comparison of allergen versus pla-
cebo, NS.

Protein diffusion. During placebo
treatment, there was a significant in-
crease in the protein concentration in
chambers exposed to either histamine
or allergen for 2 hours as compared
with the control chamber (Fig 1). Over
8 hours, significant protein exudation
was also measured in both histamine
and allergen-containing chambers.
Mizolastine administration markedly
inhibited the effect of histamine on the
protein extravasation (after 2 hours:
P = .003 and after 8 hour® = .009),
reducing it to nearly control levels. It
likewise significantly inhibited the ac-
tion of allergen on protein extravasa-
tion (after 2 hoursP = .044 and after
8 hours:P = .003).

sICAM- release. During placebo
treatment, both histamine and allergen
induced the release of significant

amounts of sICAM; at 2-hour sites
and there was continued accumulation
of sSICAM_; in the chamber fluid dur-
ing the 8 hours of sustained exposure
to these agonists (Fig 2). Mizolastine
compared with placebo significantly
inhibited the release of sICAM-1 in
sites challenged with histamine for 2
hours P = .004) or for 8 hoursR =
.05). It also significantly inhibited
SICAM_; in sites challenged with al-
lergen for 2 hoursH = .03), but the
difference between the mizolastine
treatment period and the placebo treat-
ment period in sites challenged for 8
hours (35.2+ 16.0 versus 45.6- 28.1
ng/mL/cn?) did not reach statistical
significance.

LTC, release.During placebo treat-
ment, both histamine and allergen
challenge induced significant release
of LTC, observed at 2 hours, and the
levels were even greater after the 8th
hour of challenge with both stimuli
(Fig 3). Compared with the placebo
period, a decrease in LT,Celease was
observed after mizolastine administra-
tion in chambers containing histamine
during both early and late reactions.
The difference was not statistically sig-
nificant because of large individual
variations.

Inflammatory Cells in Chamber

Fluids and Adhering to the Base of
Chamber Sites at 24 Hours

The overall number of leukocytes was
similar at 24 hours in all the chambers
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(data not shown). Although most all
the cells were neutrophils=(95%) in
both HBSS and histamine chambers,
eosinophils were detected after hista-
mine (=1%) and allergen challenge
(2.5% to 5%). The remaining leuko-
cytes (1% to 2.5%) were monocytes or
lymphocytes. No basophils were seen
in any of the chamber fluids. Mizolas-
tine did not alter this pattern in this
model.

DISCUSSION

The purpose of the present study was
to examine the potential inhibitory ef-
fects of mizolastine, a new histamine
H,-receptor antagonist, on the pharma-
cologic and cellular events in the early
and the late-phase allergic reactions
using a skin chamber model in pollen-
sensitive patients.

The concentration of mizolastine in
plasma recovered 4 hours after admin-
istration of the drug on the third day of
the treatment period was within the
therapeutic range previously reported
for this drug?® indicating the subjects’
complete compliance with the treat-
ment regimen.

During the placebo treatment pe-
riod, sustained histamine challenge in
the skin chambers, used as a positive
control for the antihistaminic effect of
the study drug, induced the expected
vasodilatation as indicated by the sig-
nificantly greater level of protein in
fluid from these chambers compared to

p =0.003

p = 0.009

8h
Histamine

2h 8h
Allergen (0.01 IR)

Figure 1. Mean of protein concentratiomg/mL/cn?) in chamber fluids after control, histamine, and
sustained grass pollen challenge during placebo and mizolastine treatment.
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fluid recovered from chambers con-
taining buffer only. This histamine ef-
fect was maximal during the first 2
hours, two-thirds of the protein accu-
mulating between 0 and 8 hours. Al-
lergen challenge likewise induced va-
sodilation, but the kinetics were quite
different compared to the vasodilata-
tion induced by histamine. Allergen
challenge resulted in a low 2-hour last-
ing vasodilatation but there was signif-
icant vasodilatation with the 8-hour
sustained allergen challenge as com-
pared with control HBSS chambers.
The difference in the kinetics of the
response to histamine and allergen
could be explained by the fact that the
concentration of exogenous histamine
in chambers challenged was more than
10-fold greater compared with the
level produced in allergen-containing
chambers. Mizolastine was observed to
significantly reduce the protein concen-
tration in chamber fluids, in both hista-
mine and allergen-challenged chambers.
The accumulation of significantly
greater amounts of histamine and tryp-
tase in the 2-hour allergen-challenge
chambers compared withiBSS-con-
taining chambers (data not shown) con-
firms the local and immediate activa-
tion of mast cells. Further, our present
results also imply that mast cells (and
possibly basophils) continue to respond
to allergen during sustained challenge,
with a long lasting release of hista-
mine. This release and the mast cell se-
cretion of tryptase were not modified
by a 4-day intake of mizolastine.
Allergen-induced activation of mast
cells and basophils induces the libera-
tion of products of arachidonic acid
metabolism, including LT during
ongoing cutaneous allergic respons-
es!®In the present study, LTGelease
was greater with sustained challenge
than with single challenge in both his-
tamine and allergen containing cham-
bers, in agreement with the report of
Talbot et al® We found that LTG
continued to be released during the
sustained allergen challenge and this
can be explained by continued stimu-
lation of the tissue mast cells and/or
secretion of LTG from incoming leu-
kocytes, including eosinophils and
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Figure

2. Mean of soluble ICAM-1 concentration (ng/mLAnn chamber fluids after control,

histamine, and single grass pollen challenge during placebo and mizolastine treatment.
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Figure 3. Mean of LTC4 concentration (ng/mL/@nafter control, histamine, and single grass pollen
challenge during placebo and mizolastine treatment.

monocytes; since both these cells are
present at the blister base and in the
dermis underlying the chambers.
Compared with HBSS, both hista-
mine and allergen induced the release
of significant amounts of sSICAM-into
the skin chamber fluid, and this re-
sponse was observed over the 8 hours
of sustained challenge continued. The
source of this cell adhesion molecule is
most likely endothelial cells of the lo-
cal vasculaturé’ ICAM-, is typically
expressed constitutively at a low level
on unstimulated endothelial cells and it
is also found on a variety of nonvas-
cular cell types, including epithelial
cells in the nose and conjunctivae, al-

though it is not expressed constitu-
tively on these cell types.Surface
ICAM-1 is released from endothelial
cells into the extracellular space as a
result of proteolytic cleavag€.Under
the influence of various cytokines, for
example, IL-1 and TN#& (both of
which can be secreted by allergen-ac-
tivated mast celf§), endothelial cells
express increased amounts of ICAM-1
on their surfacé® Furthermore, in re-
sponse to histamine, endothelial cells
can redistribute adhesion molecules
from cytoplasmic storage granules to
their surface within minute¥. Hista-
mine may therefore be one of the most
potent factors responsible for the in-
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crease in sICAM:that we observed in
the histamine-challenged and allergen-
challenged chamber fluids.

During the mizolastine treatment pe-
riod, there was a significant decrease
in the level of sSICAM-1 in fluids from
the histamine-challenged and allergen-
challenged chambers (although more
marked in the former than in the later)
compared with the levels detected dur-
ing the placebo treatment period. Pre-
vious reports have shown that admin-
istration of cetirizine or loratadine to
allergic patients inhibits the expression
of ICAM-1 on nasal epithelial cet$2?
and reduces the release of SICANR
nasal secretion$.Canonica has stated,
however, that cetirizine has no effect
on ICAM-; expression by human en-
dothelial cells®

In our in vivo model of human cu-
taneous allergic reactions, mizolastine
does inhibit the release of ICAM-
most likely coming fromendothelial
cells, partly through its Hantagonist
activity.

On the other hand, allergen-acti-
vated mast cells as well as the inflam-
matory cells that enter the site of an
allergic reaction are the source of cy-
tokines, including interleukins and
TNF-0.2324 These are substances that
can stimulate endothelial cells to up-
regulate the expression of ICAMBe-
side histamine, cytokines coming from
allergen-activated mast cells, as well
as from incoming leukocytes, could
have stimulated endothelial cells to
overexpress ICAM: Mizolastine ad-
ministration may therefore act by mod-
ulating this cascade of events to lead
ultimately to reduced solubilization of
ICAM-1.

As we have reported previously,
the large majority of the cells recruited
into HBSS and histamine chamber 24
hours after the initial challenge were
neutrophils £99% in most cases). Al-
though the proportion of eosinophils in
fluid from chambers containing either
HBSS or histamine was less than 1%,
the fluids from allergen chambers con-
tained significantly more eosinophils
the proportion being, on average, from
2.5% to 5%.

Cell adhesion molecules including
ICAM-1 are necessary for cell recruit-
ment, which includes primary adhe-
sion (rolling), firm adhesion and trans-
endothelial migratiod® Indeed, firm
adhesion of intravascular leukocytes to
the vascular endothelium has been
shown to be mediated by leukocyte
integrins interacting with endothelial
cell surface adhesion molecules such
as ICAM-1 and VCAM-11725

In conclusion, mizolastine, a newly
developed second generation antihista-
mine, when administered to pollen-al-
lergic patients at a dose of 10 mg daily
for 4 days, effectively inhibited the
action of histamine and allergen on the
local vasculature in a skin chamber
model allowing study of the early and
late phase allergic reaction. Although
it did not significantly inhibit the acti-
vation and secretory response of cuta-
neous mast cells in this model, mizo-
lastine treatment was associated with
significant decreased levels of the sol-
uble adhesion molecule ICAM-1 and
proteins in response to sustained anti-
gen and exogenous histamine in vivo
challenge.

REFERENCES

1. Leynadier F, Bousquet J, Murrieta M,
et al. Efficacy and safety of mizolas-
tine in seasonal allergic rhinitis. Ann
Allergy Asthma Immunol 1996;76:
163-168.

2. Bellioni P, Catalano B, Cervellera G,
et al. Comparison of mizolastine with
loratadine in the treatment of perennial
allergic rhinitis. Rhinology 1996;34:
101-104.

3. Brostoff J, Fitzharris P, Dunmore C, et
al. Efficacy of mizolastine, a new an-
tihistamine, compared with placebo in
the treatment of chronic idiopathic ur-
ticaria. Allergy 1996;51:320—-325.

4. Benavidez J, Schozmaker H, Dana C,
et al. In vivo and in vitro interaction of
the novel selective histamine H1 re-
ceptor antagonist Mizolastine with,H
receptors in the rodent. Arznelm-
Forsch-Drug Res 1995;45:551-558.

5. Levrier J, Duval D, Prouteau M, et al.
Anti-anaphylactic activity of the novel
selective histamine Hreceptor antag-
onist mizolastine in the rodent. Arz-
nelm-Forsch-Drug Res 1995;45:
559-568.

6. Pichat B, Angel I, Arbilla S. Antiin-
flammatory properties of mizolastine
after oral administration on arachi-
donic acid-induced cutaneous reaction
in the rat. Arzeim-Forsch/Drug Res
1998;48:173-178.

7. Rosenzweig P, Thebault JJ, Caplain H,
et al. Pharmacodynamics and pharma-
cokinetics of mizolastine (SL
85.0324), a new nonsedative,H
antihistamine. Ann Allergy 1992;69:
135-139.

8. Simons FER, Simons KJ. The pharma-
cology and use of Hreceptor—
antagonist drugs. N Engl J Med 1994;
330:1663-1670.

9. Canonica GW. Adhesion molecules

and H-antihistamines. Clin Exp Al-

lergy 1997;27(Suppl 2):19-27.

Campbell A, Chanal I, Czarlewski W,

et al. Reduction of soluble ICAM-1

levels in nasal secretion by, Hblock-
ers in seasonal allergic rhinitis. Allergy
1997;52:1022-1025.

. Michel L, De Vos C, Rihoux J-P, et al.
Inhibitory effect of oral cetirizine in
vivo antigen-induced histamine and
PAF-acether release and eosinophil re-
cruitment in human skin. J Allergy
Clin Immunol 1988;82:101-109.

. Charlesworth EN, Kagey-Sobotka A,
Norman PS, et al. Effect of cetirizine
on mast cell mediator release and cel-
lular traffic during the cutaneous late-
phase reaction with asthma. J Allergy
Clin Immunol 1989;83:905-912.

. Atkins PC, Schwartz LB, Adkinson

NF, et al. In vivo cutaneous mediator

release: simultaneous comparison of

histamine, tryptase and prostaglandin

D2 and the effect of oral steroid ad-

ministration. J Allergy Clin Immunol

1990;86:360-370.

Fadel R, David B, Herpin-Richard N,

et al. In vivo effects of cetirizine on

cutaneous reactivity and eosinophil
migration induced by plateled activa-

tiong factor (PAF-acether) in man. J

10.

14.

Allergy Clin Immunol 1990;86:
314-320.
15. Mesnil F, Dubruc C, Huet S, et al.

Pharmacokinetic analyse of mizolas-
tine in healthy volunteers after single
oral and intravenous doses: noncom-
partimental approach and comparti-
mental modeling. J Pharmacokinet
Biopharm 1997;25(2):125-147.

. Talbot SF, Atkins PC, Goetzl EJ, et al.
Accumulation of LTC4 and histamine
in allergic reactions. J Clin Invest
1985;76:650—656.

68

ANNALS OF ALLERGY, ASTHMA, & IMMUNOLOGY



17.

18.

19.

20.

21.

Bevilacqua MP. Endothelial-leukocyte
adhesion molecules. Ann Rev Immu-
nol 1993;13:767—-804.

Gearing AJH, Newman W. Circulating
adhesion molecules in disease. Immu-
nol Today 1993;14:506-512.

Church MK, Levi-Schaffer F. The hu-
man mast cell. J Allergy Clin Immunol
1997;99:55-60.

Pigott R, Dillon LP, Hemingway IH,
Gearing AJ, et al. Soluble forms of
E-selectin, ICAM-1 and VCAM-1 are
present in the supernatants of cyto-
kine-activated cultured endothelial
cells. Biochem Biophys Res Commun
1992;187:584-589.

Ciprandi G, Pronzato C, Cozzani S, et

22.

23.

24.

al. Cetirizine reduces ICAM-1 on epi-
thelial cells during nasal minimal per-
sistent inflammation in asymptomatic
children with mite-allergic asthma. Int
Arch Allergy Immunol 1996;1009:
272-276.

Ciprandi G, Pronzato C, Ricca V, et al.
Loratadine treatment of rhinitis due to
pollen allergy reduces epithelial
ICAM-1 expression. Clin Exp Allergy
1997;27:1175-1183.

Zweiman B, Kaplan AP, Tong L, et al.
Cytokine levels and inflammatory re-
sponses in developing late-phase aller-
gic reactions in the skin. J Allergy Clin
Immunol 1997;100:104-109.
Zweiman B, Atkins PC, Moskivitz A,

25.

et al. Cellular inflammatory responses
during immediate, developing, and es-
tablished late-phase allergic cutaneous
reactions: effects of cetirizine. J Al-
lergy Clin Immunol 1997;100:
341-347.

Bochner BS. Cellular adhesion and its
antagonism. J Allergy Clin Immunol
1997;100:581-585.

Request for reprints should be addressed to:
M Murrieta-Aguttes, MD

Sanofi-Synthelabo

31, rue Paul Vaillant Couturier

92 225 Bagneux Cedex

France

VOLUME 85, JULY, 2000

69



