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Background: Events in developing cutaneous late-phase aller- 
gic reactions can be characterized by a combination of skin 
chamber and biopsy approaches. In some previous studies, 
cetirizine reportedly inhibited mediator release and/or in- 
flammatory cell responses in late-phase reactions. 
Objective: This study was carried out to determine the effects 
of cetirizine on early late-phase reactions by using skin 
chamber and skin biopsy specimens. 
Methods: Skin chamber responses during a 6-hour challenge 
with pollen antigens were assessed in 15 sensitiVe subjects 
during randomized, crossover treatment with cetirizine (20 
mg/day) or placebo for 7-day periods with measurements of 
humoral and cellular components.  Biopsy specimens of the 
underlying dermis were obtained. 
Results: During cetirizine treatment, there was significant 
(p < 0.01) inhibition of immediate wheal and flare reactions 
to pollen antigens (34, 46%), codeine (41, 65%), and hista- 
mine (38. 68%). However, gross late-phase reactions at 6 
hours were unaffected. During both cetirizine and placebo 
treatment, there was significantly greater accumulation at 
antigen sites in: (1) skin chamber levels of histamine, total 
cells, lactoferrin, and eosinophil cationic protein; (2) eosino- 
phils (total and activated) on appended cover glasses: (3) 
deposition of lactoferrin and eosinophil cationic protein in 
the underlying dermis. However. these responses were not 
significantly different during cetirizine treatment compared 
with placebo treatment periods. 
Conclusion: A persistent pattern of inflammatory, cell accu- 
mulation with release of granule proteins during early late- 
phase reactions was unaffected by cetirizine treatment. 
(J Allergy Clin Immunol 1997:99:806-110 
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Late-phase allergic cutaneous and bronchial re- 
sponses generally peak 4 to 12 hours after antigen 
exposure? The pathogenic events during the first 4 to 8 
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Abbreviations used 
ECP: Eosinophil cationic protein 
HPF: High power field 
LPR: Late-phase reaction 
PBS: Phosphate-buffered saline 

PNU: Protein nitrogen units 

hours of challenge (called "early" late-phase reac- 
tions) may determine the manifestations during the 
succeeding 24 hours. Therefore they warrant particu- 
lar scrutiny. 

Using a skin chamber model, we have reported a 
number of events during continuous antigen challenge 
of reactive human beings including: (1) early release of 
histamine, tryptase, and prostaglandin D22; (2) the later 
release of histamine without other mast cell mediators 
(likely from basophilsZ); and (3) a later appearance of 
inflammatory cells and their granular components. 3, 4 By 
using a combination of skin chamber approaches, cover 
glasses appended to the challenge sites at the base of the 
skin chamber, and biopsy specimens of the underlying 
dermis, we have been able to assess mechanisms in- 
volved in the effects of therapeutic agents used in 
allergic diseases. 5 

We have recently applied these approaches to inves- 
tigate effects of the nonsedating antihistamine cetirizine, 
an active metabolite of hydroxyzine. Several studies 
have reported varying degrees of antiinflammatory ef- 
fects of cetirizine in allergic reactions with the use of 
skin windows, skin chambers, and ocular conjunctivai 
challenges. 6-14 In some studies cetirizine inhibited 
skin, pulmonary, and ocular late-phase responses 
(LPRs).8, 12,14 However, most previous studies used 
relatively small numbers of subjects, and the effects 
of cetirizine were not consistent. Therefore we have used 
a combination of our skin chamber model, cover 
glasses appended to the chamber bases, and biopsy 
specimens of the underlying dermis to more precisely 
assess the effects of cetirizine on mediator release, 
inflammatory cell accumulation, and activation during 
developing "early" LPRs in the first 6 hours of antigen 
challenge. 
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METHODS 
Subjects and protocol 

Fifteen subjects, who had experienced both immediate re- 
sponses and LPRs after intradermal injections of 10 and 100 
protein nitrogen units (PNU)/ml ragweed or grass extract, were 
selected. All studies were performed outside the grass and 
ragweed pollen seasons. After informed consent was obtained, 
subjects received cetirizine or placebo, 20 mg/day, for 7 days 
with a 14-day drug-free interval, in a random crossover design. 
On the following days, each subject underwent the procedures 
as listed below. 

Days 6 and 27 
Determination of cetirizine levels. Blood was obtained before 

ingestion of cetirizine for determination of plasma cetirizine 
levels. Plasma cetirizine was assayed by Pfizer Pharmaceuticals 
with high-performance liquid chromatography; the lower level 
of sensitivity was 5 ng/ml. 

Wheal and flare responses. Wheal and flare responses were 
measured at 20 minutes, and erythema and induration were 
measured at 6 hours after intradermal injection of 0.03 ml of 
phosphate-buffered saline (PBS), histamine (1 mg/ml), codeine 
(1 mg/ml), and antigen (serial 10-fold dilutions from 100 to 
0.0001 PNU/ml). 

Days 7 and 28 
Skin chamber studies. Skin chamber studies were performed 

as previously described. 2-4 In brief, four blisters were induced 
on the volar surface of the forearms by gentle heat and suction. 
The epidermal blister roofs were removed from the blister 
bases at the dermal-epidermal junction, and collection cham- 
bers were appended. After two 5-minute irrigations of the 
blister bases with buffer diluent (PBS), 0.3 ml of grass or 
ragweed pollen antigens (Greer Labs., Lenoir, N.C,), diluted to 
100 PNU/ml in PBS containing heparin (10 U/ml), was placed 
in chambers at two sites. PBS containing heparin 10 U/ml was 
placed in chambers at the other two sites. After 1 hour, the 
fluids were removed, and the fluids from duplicate chambers 
were pooled. They were then assayed for histamine levels by 
ELISA (Immunotech), sensitive to 0.1 ng/ml. Fresh antigen and 
PBS solutions containing heparin, 10 U/ml, were placed in the 
relevant chambers and allowed to remain for an additional 5 
hours. Fluids from challenge chambers were removed, the 
duplicate fluids were pooled, and total cell counts were ob- 
tained. The two pooled fluids were then centrifuged, and 
supernatants were analyzed for levels of histamine, eosinophil 
cationic protein (ECP) (radioimmunoassay, Pharmacia, sensi- 
tive to 2 ng/ml), and lactoferrin (ELISA, sensitive to 2 ixg/ml). 
The cell pellets were resuspended in PBS-heparin, and aliquots 
were spun in a cytocentrifuge (Shandon) for subsequent differ- 
ential counting by Wright's staining (Leukostat II, Fisher 
Scientific). 

Assessment of adherent cells. After removal of the fluids and 
chambers following the 6-hour exposure to antigen or buffer, 
sterile cover glasses were appended to the blister base at one 
antigen site and one buffer site for 15 minutes. The cover 
glasses were then removed and replaced with a second cover 
glass for 15 minutes. The first cover glass was stained with 
Wright's stain (Dif-Quik) for a differential leukocyte count. The 
second cover glass was assessed for the percent of activated 
eosinophils by using a monoclonal antibody that detects an 
eosinophil activation marker (EG2, Pharmacia) and alkaline 
phosphatase-anti-alkaline phosphatase immunocytochemistry. 

Biopsy of chamber site. In nine of 15 subjects, 3 mm punch 
biopsy specimens were obtained from one antigen challenge 
site and one buffer challenge site not previously exposed to 
coverslips. Frozen sections (4 to 6/xm) were fixed in acetone 
and underwent a standard alkaline phosphatase-anti-alkaline 
phosphatase immunohistochemical staining technique that 
used: (t) EGI monoclonal antibody (Pharmacia) to ECP as a 
marker of eosinophils; (2) EG2 (monoclonal antibody against 
cleaved ECP, Pharmacia) as a marker of activated eosinophils; 
and (3) anti-lactoferrin antibody (Dako) for detection of this 
neutrophil granule protein, as previously described?, 5 Lacto- 
ferrin-positive cells were considered neutrophils. Anti-CD 3 
monoclonal antibody (Leu4, Becton-Dickinson) was used as 
a marker of T lymphocytes. Coded slides were examined by 
two independent observers for number of positive cells per 
high power field (HPF); such cells were counted in 15 HPFs, 
starting in the most superficial part of the dermis in these 
biopsy specimens. In previous studies we had determined 
that the base of the blister induced by us was at the 
dermal-epidermal junction. After unroofing the blisters, the 
top of the dermis was at this dermal-epidermal junction. 
Semi-quantitative assessment of the extracellular deposition 
of lactoferrin and ECP was rated on a scale of 0 to 4+: 0, no 
staining; 1 +, scattered areas of weak staining in the dermis; 
2 +, diffuse weak staining; 3 § diffuse moderate staining; 4% 
intense diffuse staining. 

Statistical analyses 
Results were analyzed by paired t test after a two-way 

repeated-measures analysis of variance was performed for each 
of the parameters. Nonparametric data were analyzed by 
Wilcoxon rank-sum analysis. 

RESULTS 
Plasma cetirizine levels 

Plasma cetirizine levels (available for 14 of  15 sub- 
jects), obtained just before dosing on the sixth day of 
drug or  placebo administration, were 139 _+ 25 ng/ml 
(range, 39 to 357 ng/ml) during drug administration and 
0 during placebo administration. 

Skin tes t  r e sp on ses  

During administration of cetirizine, there was a sig- 
nificant inhibition of the wheal responses 20 minutes 
after intradermal injection of 100 PNU/ml  and 10 
PNU/ml  antigen (34% + 4% and 31% + 4%, respec- 
tively). There  was also a significant inhibition of the 
20-minute flare responses to 100, 10, and 1 P N U  doses 
of  antigen (46% _+ 3%, 48% -+ 3%, and 60% -+ 4%, 
respectively). There  was similar inhibition of  the wheal 
and flare responses to histamine (38% _+ 4% and 68% _+ 
3%, respectively) and codeine (41% + 3% and 65% + 
4%, respectively) (Fig. 1). Despite  the significant inhibi- 
tion of the early skin test responses, there was no 
significant inhibition of either the late-phase induration 
or erythematous responses to either the 100 or 10 
PNU/ml  antigen doses. Indeed, the mean late-phase 
erythematous responses were slightly (but not  signifi- 
cantly) greater  during the cetirizine t reatment  period 
(Fig. 2). 
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FIG. 1. Mean _+ SEM diameter (in mil l imeters) of  wheal  and f lare 
responses after intradermal injection of vary ing concentrat ions of 
pollen extract, histamine, and codeine during placebo and cetiriz- 
ine t reatment periods. 

Skin chamber fluid mediators 

As shown in Table I, the mean skin chamber hista- 
mine levels after the first hour of antigen challenge were 
somewhat higher during the cetirizine treatment period 
than during the placebo treatment period, but not 
significantly so (118 _+ 16 vs 84 _+ 17, respectively; p = 
NS). This was due to very high histamine levels in two of 
the 15 subjects during the cetirizine treatment period. 
Both levels were significantly greater than those at the 
corresponding first-hour buffer challenge sites (p < 
0.001). At sites challenged with antigen for the next 5 
hours, during cetirizine and placebo administration pe- 
riods, there were similar levels of histamine (44 + 2 and 
36 -+ 8), of ECP (137 _+ 18 and 97 _+ i5), and of 
lactoferrin (19 -+ 3 and 14 + 5, respectively). Each was 
significantly increased compared with levels of the same 
components at sites challenged with buffer in the same 
subjects (p < 0.001). 

Cells in skin chamber fluids 

As shown in Table II, there was significantly greater 
total cell accumulation in skin chambers at antigen- 
challenged sites compared with buffer-challenged sites 
during both cetirizine and placebo treatment periods; 
the total cell accumulation was actually significantly 
higher during cetirizine administration (23.2 _+ 3.0 vs 
16.7 + 3.4 • 105 cells). Most of the cells were neutro- 
phils (83% to 90%) with significantly more at antigen 
sites than at buffer sites during both placebo and ceti- 
rizine treatment periods (mean _+ SEM = 14.7 -+ 0.30 vs 
4.4 +_ vs 0.33 x 105 and 20.2 _+ 0.37 vs 5.0 -+ 0.09, 
respectively;p = 0.01 for both). There was no significant 
difference in neutrophil accumulation patterns during 
placebo and cetirizine treatment periods. Likewise, the 
eosinophil accumulation at antigen sites was significantly 
greater than at buffer sites (p = 0.01) and not signifi- 
cantly different during both placebo and cetirizine treat- 
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FIG. 2. Mean -+ SEM diameter (in mil l imeters) of  induration and 
erythema responses 6 hours after intradermal injection of pollen 
extract (100 PNU/ml and 10 PNU/ml) during placebo and cetirizine 
treatment periods. 

ment (1.5 +_ 0.31 vs 0.1 -+ 0.04 and 1.7 +- 0.41 vs 0.1 _+ 
0.02, respectively). The total mononuclear cell accumu- 
lation was also greater at antigen sites than at buffer sites 
(0.6 + 0.11 vs 0.5 + 0.11; 1.2 _+ 0.28 vs 0.5 + 0.09), 
though the percentage of these cells was greater at buffer 
sites during both placebo (9% - 2% vs 2% -+ 1%) and 
cetirizine (8% -+ 2% vs 5% -+ 1%) treatment periods 
(p = 0.01). Again, there was no difference in these 
mononuclear cell patterns between placebo and cetiriz- 
ine treatment periods. 

Adherent cells 

To determine whether cetirizine might be affecting the 
inflammatory cells with adherent properties accumulat- 
ing in the blister bases after 6 hours of antigen and buffer 
challenge, we evaluated the percentage of different cell 
types adhering to cover glasses appended to one antigen 
site and one buffer site for 15 minutes at the end of the 
6-hour period. Results are shown in Table III. During 
both the cetirizine and placebo treatment periods, there 
was greater response at antigen sites than at buffer sites 
in: (1) the percent of eosinophils (13 -+ 3 vs 5 + 0.2 and 
12 -+ 2 vs 3 _+ 1, respectively, p = 0.0t); (2) percent of 
activated (EG2+) eosinophils (1.4 _+ 0.8 vs 0.3 _+ 0.1, 
p -< 0.05 and 1.4 _+ 0.6 vs 0.3 + 0.1, p = 0.01, 
respectively). There was also a lower percentage of 
mononuclear cells at antigen sites than at buffer sites 
(3 -+ 1 vs 15 _+ 4, p = 0.01) only during placebo 
administration. Thus cetirizine did not reduce the per- 
centage of adherent eosinophils or activated eosinophils 
accumulating at sites of antigen challenge. 

Biopsy specimens of skin chamber sites 

Nine of our 15 subjects consented to a biopsy of two 
skin chamber base sites (one antigen, one buffer) after 
the completion of the 6-hour antigen and buffer chal- 
lenges. There was no significant difference in the num- 
bers of neutrophils, eosinophils, mononuclear cells, or 
activated eosinophils at antigen sites compared with 
buffer sites; nor was there any difference in the findings 
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TABLE I. Skin c h a m b e r  m e d i a t o r  leve ls  in 15 

sub jec ts  

Placebo Cetirizine 
treatment period treatment period 

TABLE II. Cel ls in skin c h a m b e r  f l u ids  in 15 

sub jec ts  

First hour histamine (ng/ml) Total cells 
Antigen site 84 _+ 17" 118 -+ 16" Antigen site 
Buffer site 1 _+ 0.1 3 -+ 2.2 Buffer site 

Second to sixth hour Neutrophils 
histamine (ng/ml) Antigen site 

Antigen site 36 -4- 7.8* 44 +_ 2.4* Buffer site 
Buffer site 1 +_ 0.i I _+ 0.4 Eosinophils 

ECP (ng/ml) Antigen site 
Antigen site 97 _+ 14.5" 137 - 18" Buffer site 
Buffer site 15 _+ 3.7 32 +_ 7.4 Monouuclear cells 

Lactoferrin (~g/ml) Antigen site 
Antigen site 14 +_ 2.1" 18 -4- 3.0* Buffer site 
Buffer site 5 + 1.1 7 -+ 3.0 

Values are expressed as means • SEM. 
*p < 0.001 (antigen vs corresponding buffer sites). 

Placebo Cetirizine 
treatment period treatment period 

16.7 _+ 3.4"t 23.2 -4- 3.0t 
5.3 _+ 1.5 5.6 -+ 1.7 

14.7 + 0.3t (88):~ 20.2 +- 0.37t (87) 
4.4 -+ 0.3 (83) 5.0 -+ 0.09 (90) 

1.5 +_ 0.31t (9) 1.7 -+ 0.41t (7) 
0.1 _+ 0.04 (2) 0.1 +- 0.02 (2) 

0.6 _+ 0.11 (2) 1.2 -+ 0.28 (5) 
0.5 _+ 0.11 (9) 0.5 -4- 0.09 (8) 

*Mean -- SEM cells • 105. 
tp = 0.01 (antigen vs corresponding buffer sites). 
:~Percent of total cells is given in parentheses. 

during cetirizine versus placebo treatments (Table IV). 
However, we did observe a significant difference be- 
tween antigen and buffer sites in extracellular deposition 
in the dermis of ECP during both the placebo and 
cetirizine periods (3.6 --- 0.2 vs 1.4 -+ 0.2 and 3.3 -+ 0.4 vs 
1.3 _+ 0.3, respectively; p = 0.01 for both). Extracellular 
lactoferrin was also greater at antigen sites than at buffer 
sites during both placebo and cetirizine treatments 
(3.0 -+ 0.3 vs 1.4 +_ 0.2 and 3.7 -+ 0.2 vs 1.0 -+ 0.4, 
respectively; p = 0.01 for both). Therefore there was no 
evidence that cetirizine affected: (1) the accumulation of 
cells in the dermis or (2) the activation of neutrophils 
and eosinophils, as evidenced by release of their granule 
products, into the extracellular dermis at sites of antigen 
exposure. 

D I S C U S S I O N  

Our current findings in skin chamber studies during 
placebo administration were similar to those we previ- 
ously reported, that is, significantly greater levels at 
antigen-challenged sites than at buffer-challenged sites 
in: (1) histamine levels (with a prolonged release pat- 
tern), (2) inflammatory cell accumulation (predominant-  
ly neutrophils), and (3) lactoferrin (released from neu-  
trophil granules). 3 New findings were a significantly 
greater accumulation of eosinophils and increased levels 
of ECP, most likely released from eosinophil granules. 15 
It is possible that some of the released ECP could have 
come from locally accumulated neutrophils, which could 
contain small amounts  of ECP. 21 The frequency but  not  
the absolute number  of mononuclear  cells was signifi- 
cantly lower in the chamber fluids at antigen-challenged 
sites than at buffer-challenged sites, likely reflecting the 
relatively greater granulocyte exudation into skin cham- 
bers overlying the antigen sites. The lack of correlation 
between ECP levels and eosinophil number  in individual 
fluids observed in this study likely reflects the fact that 
much of the ECP in such fluids reflected diffusion of 

ECP from the allergic reactions in the underlying der- 
mis. It is also possible that some of the eosinophils in the 
chamber had degranulated (releasing much ECP) to the 
point at which they were not  detected by our usual 
Wright 's staining. 

Another  new finding in this study during the placebo 
administration phase was a significantly greater percent- 
age of both total and activated (EG2 +) eosinophils on 
cover glasses appended to the blister bases at antigen- 
challenged sites than at buffer-challenged sites. There 
was a lower percentage of mononuclear  cells at antigen- 
challenged sites, whereas the relative frequency of neu- 
trophils was not  significantly different at antigen and 
buffer sites. 

Biopsy specimens of the underlying dermis in antigen- 
and buffer-challenged sites in nine of the 15 subjects 
revealed no significantly greater number  of neutrophils, 
eosinophils, activated eosinophils, or T lymphocytes at 
antigen-challenged sites. This lack of significant differ- 
ences may reflect the increased prior emigration of these 
cells from the dermis at antigen-challenged sites onto 
the blister base surface and passage into the overlying 
skin chamber fluids. However, at antigen sites there was 
a significantly greater deposition of both extracellular 
laetoferrin and ECP than at buffer sites. These findings 
can be compared with previous reports by other groups. 

There has been only one other study of granulocyte 
deposition in LPRs in which both biopsy and skin 
chamber techniques were used in subjects with cutane- 
ous allergic reactions. Charlesworth et al. t6 biopsied skin 
chamber bases at 8 hours after antigen challenge in five 
individuals. They found a significant increase in the 
frequency of basophils and eosinophils infiltrating the 
dermis and also appearing in the skin chamber fluids 8 to 
12 hours after an initial antigen challenge. In a prelim- 
inary study of four subjects, Leifernan et alJ 7 found 
extracellular dermal deposition of an eosinophil granule 
protein (major basic protein) and neutrophil  elastase in 
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TABLE III. Relative frequency of adherent cells in 
skin chamber bases 

Placebo Cetirizine 
treatment period treatment period 

Neutrophils (%) 
Antigen site 85 _+ 2.5 82 + 2.6 
Buffer site 81 -+ 3.7 85 _+ 2.4 

Eosinophils (%) 
Antigen site 11.6 _+ 2.1" 13.0 + 2.6* 
Buffer site 3.3 _+ 0.7 5.1 _+ 0.2 

EG2 + cells (%) 
Antigen site 1.4 + 0.6? 1.4 _+ 0.8? 
Buffer site 0.3 _+ 0.1 0.3 _+ 0.1 

Mononuclear cells (%) 
Antigen site 2.9 _+ 1.1" 4.8 + 1.7 
Buffer site 14.8 +_ 3.9 8.8 +_ 2.1 

*p = 0.01 (antigen vs corresponding buffer sites). 
"~p = <0.05 (antigen vs corresponding buffer sites). 

biopsy specimens of LPR sites at 8 hours after intrader- 
real antigen challenge. More recently, Tsicopoulous et 
al? s found a significantly greater frequency of EG2 § and 
elastase-positive cells (neutrophils) in LPR sites than in 
control-challenged sites 6 hours after intradermal injection. 

We found no inhibition of any of the humoral  or 
cellular inflammatory events at antigen-challenged sites 
during cetirizine treatment.  Indeed, the mean  histamine, 
ECP, and lactoferrin levels, as well as the late-phase 
macroscopic responses were greater during cetirizine 
t reatment  than during placebo treatment,  although not  
significantly so. This raises the question of whether 
cetirizine t reatment  might actually enhance some man- 
ifestations of allergic inflammation. However, we cannot 
draw such conclusions because of the variable effects of 
cetirizine on individual subjects. For example, during 
cetirizine treatment,  histamine release was lower in six 
subjects and higher in nine subjects. 

Our  findings that cetirizine t reatment  did not  inhibit 
mediator release or inflammatory cell responses can be 
compared with observations of others. Ting et al. 19 
found that 3 days of pretreatment  with hydroxyzine (the 
parent  compound of cetirizine) inhibited pollen ant igen-  
induced histamine release during the first 30 minutes of 
challenge. They also found inhibition of antigen-stimu- 
lated mast cell granule exocytosis in biopsy specimens of 
sites 30 minutes after intradermal antigen during pla- 
cebo treatment  but  not  during hydroxyzine treatment.  
Michel et al. 12 found that cetirizine, 10 mg/day, for 4 
days inhibited early spontaneous release of histamine 
and platelet activating factor into overlying skin cham- 
bers but  had no effect on inflammatory cell accumulation 
in skin windows 24 hours after antigen challenge. One  
possible explanation for the previous findings described 
here and our observations in this study is that cetirizine 
may inhibit the initial interaction between the challenge 
antigen and the local mast cell, resulting in a transient 
inhibition of very early histamine release. However, 
there is no impairment  of the release of histamine when 

TABLE IV. Inflammatory responses in biopsy 
specimens of skin chamber bases 

Placebo Cetirizine 
treatment period treatment period 

Neutrophils/HPF 
Antigen site 11 + 2.1 7.9 _+ 2.6 
Buffer site 9 -+ 1.8 7.0 _+ 1.3 

Eosinophils/HPF 
Antigen site 1.1 _+ 0.2 0.7 +_ 0.1 
Buffer site 1.3 _+ 0.2 1.4 _+ 0.3 

Lymphocytes/HPF 
Antigen site 4.4 _ 1.0 3.3 -+ 0,5 
Buffer site 3.8 + 0.9 3.4 _+ 0.7 

EC2 + ceUs/HPF (%) 
Antigen site 1.4 +-_ 1.1 1.1 - 0.2 
Buffer site 1.0 - 0.3 1.1 -+ 0:3 

Extracellular deposition 
of ECP @ 

Antigen site 3.6 -4- 0.2* 3.3 -+ 0.4" 
Buffer site 1.4 _+ 0.2 1.3 _+ 0.3 

Extracellular deposition 
of lactoferrin @ 

Antigen site 3.0 -+ 0.3* 3.7 -+ 0.2* 
Buffer site 1.4 _+ 0.2 1.0 _+ 0.4 

Values are expressed as means -+ SEM. Extracellular deposition is 
graded on a scale of 0 to 4 + (see text). 

*p = 0.01 (antigen vs buffer sites). 

assessed 1 and 6 hours after initiation of antigen chal- 
lenge, as in this study. 

Charlesworth et al. 1~ found somewhat varying results 
in a series of studies of the effects of cetirizine on 
cutaneous allergic reactions. In their first study they 
reported that pretreatment  with cetirizine, 20 rag/day, 
inhibited the release of prostaglandin D2, but not  hista- 
mine, into skin chambers overlying ongoing cutaneous 
allergic reactions? ~ Accumulat ion of neutrophils and 
eosinophils in these chamber fluids was also reduced 
significantly, starting 8 hours after initiation of the 
antigen challenge. In a later study the same investigative 
group found that cetirizine t reatment  did not  affect 
release of histamine or prostaglandin Da into skin cham- 
bers overlying ongoing cutaneous allergic reactions; how- 
ever, eosinophil and neutrophil accumulation in such 
chambers was reduced 8 to 12 hours after initiation of the 
antigen cha//enge. 1I In both of these studies, cetirizine 
inhibited the immediate wheal and flare response but not 
the gross LPR to intraderrnal antigen. 

Two other reports have described cetirizine inhibition 
of the accumulation of eosinophils in cutaneous allergic 
reactions. Fadel et al. 6 compared the effects of a single 
10 mg dose of cetirizine and placebo on the cellular 
response at intradermal antigen challenge sites in eight 
sensitive subjects; effects were assessed in skin windows 
applied to abraded sites for 24 hours. They found a 
partial (40%) inhibition of eosinophil influx without any 
effects on neutrophil  or monocyte accumulation. In a 
similar type of study, these investigators later found a 
greater inhibition of eosinophil accumulation after 24 
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h o u r s  a t  s i tes  o f  c h a l l e n g e  wi th  a n t i g e n  ( d e c r e a s e d  63%1 

or  p l a t e l e t  ac t iva t ing  f ac t o r  ( d e c r e a s e d  5 8 % )  in sub j ec t s  

p r e t r e a t e d  wi th  ce t i r iz ine ,  20 m g / d a y ,  for  4 days .  ~3 O n  

t he  o t h e r  h a n d ,  V a r n e y  et  al. 2~ f o u n d  n o  effect o f  

ce t i r iz ine  t r e a t m e n t  o n  n e u t r o p h i l  a n d  e o s i n o p h i l  re- 

s p o n s e s  in  b iopsy  s p e c i m e n s  o b t a i n e d  24 h o u r s  a f t e r  

i n t r a d e r m a l  a n t i g e n  cha l l enge .  

T h e  r e a s o n s  for t h e  d i f f e r ences  in f ind ings  o f  t h e  
s t u d i e s  by C h a r l e s w o r t h  et al.. t~  11 F a d e l  et al.. 13 a n d  

V a r n e y  et  al. 2~ a n d  this  s t u d y  a r e  n o t  clear .  A l t h o u g h  

p l a s m a  ce t i r iz ine  levels  w e r e  n o t  m e n t i o n e d  in  t h e  

p r e v i o u s  r epo r t s ,  t h e  d o s e s  u s e d  by t h o s e  i nves t i ga to r s  

a n d  t h e  d e g r e e  o f  i nh i b i t i on  o f  w h e a l  a n d  f lare  reac t iv i ty  

we re  s imi la r  to t h o s e  o b s e r v e d  by  us.  T h e  d i f fe ren t  

f ind ings  c o u l d  re f lec t  d i f fe ren t  t i m i n g  o f  t h e  a s s e s s m e n t s  

in t h e  d i f fe rent  p ro t oco l s .  C h a r l e s w o r t h  e t  al. 11 d id  not  

f ind i nh ib i t i on  o f  ce l lu la r  inf lux by  ce t i r i z ine  un t i l  m o r e  

t h a n  8 h o u r s  a f t e r  a n t i g e n  c h a l l e n g e .  F a d e l  el al. 13 

a s s e s s e d  i n f l a m m a t o r y  cell a c c u m u l a t i o n  on ly  a f t e r  24 

h o u r s .  I n  c o m p a r i s o n ,  we  h a v e  f o c u s e d  o u r  s t u d i e s  on  

t he  first  6 h o u r s  o f  a n t i g e n  c h a l l e n g e  w h e n  l a t e - p h a s e  

r e a c t i o n s  a r e  in t h e  "ea r ly"  d e v e l o p i n g  s tage.  

A n o t h e r  pos s ib l e  e x p l a n a t i o n  for  t h e  lack  o f  ce t i r i z ine  

effects  r e p o r t e d  h e r e  by us  is t h a t  the  i n f l a m m a t o r y  

r e s p o n s e s  we  o b s e r v e d  d u r i n g  p l a c e b o  t r e a t m e n t  o f  o u r  

sub jec t s  w e r e  m u c h  g r e a t e r  t h a n  t h o s e  r e p o r t e d  by 

C h a r l e s w o r t h  e t  al. 11 in the i r  p l a c e b o - t r e a t e d  sub jec t s .  

T h e  10-fold g r e a t e r  h i s t a m i n e  r e l e a s e  a n d  t h r e e -  to  

f ivefold g r e a t e r  i n f l a m m a t o r y  cell a c c u m u l a t i o n  s e e n  by  

us  m a y  n o t  be  s u p p r e s s e d  by t h e r a p e u t i c  d o s e s  o f  

ce t i r iz ine .  

I n  s u m m a r y ,  we h a v e  f o u n d  t h a t  ce t i r iz ine ,  a p o t e n t  

a n t i h i s t a m i n e ,  d id  n o t  affect  t h e  g ro s s  o r  h i s to log ic  

e v e n t s  d u r i n g  t he  ea r ly  ( d e v e l o p i n g )  l a t e - p h a s e  a l lergic  

sk in  reac t ions .  T h e  c o m p l e x  e v e n t s  o c c u r r i n g  d u r i n g  t h e  

first 6 h o u r s  o f  a n t i g e n  c h a l l e n g e  l ikely p lay  i m p o r t a n t  

ro les  in  t h e  s u b s e q u e n t  e x p r e s s i o n  o f  l a t e - p h a s e  r eac -  

t ions  ove r  t h e  s u c c e e d i n g  24 h o u r s .  O b s e r v a t i o n s  by 

p r e v i o u s  i n v e s t i g a t o r s  t h a t  ce t i r i z ine  m a y  par t ia l ly  inh ib i t  

e v e n t s  o c c u r r i n g  8 h o u r s  a f t e r  a n t i g e n  c h a l l e n g e  r a i se  

t he  poss ib i l i ty  t h a t  ce t i r i z ine  m a y  i n t e r f e r e  wi th  t h e  l a t e r  

e n h a n c e m e n t  o f  t h e  ea r ly  d e v e l o p m e n t a l  e x p r e s s i o n  o f  

l a t e - p h a s e  react ivi ty .  F u r t h e r  i n v e s t i g a t i o n  is r e q u i r e d  to  

d i f f e r en t i a t e  ce t i r i z ine  effects  d u r i n g  t h e  two pe r i ods .  
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