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Suppresive effect of loratadine on allergen-induced
histamine release in the nose
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It ha.s been .speculated whrttler the recently developed non-sedatint^ antihistamine.s may
posse.s.s other properties than merely beini^ antat^onists at the I I,-i"eceplors. 'Vo inve.stigate
tilis .suggestion 12 patients with strictly seasonal allergie rhinilis participated in a double-
blind placebo controlled randomized cross-over study outside the pollen season. At stead)'
state levels of 10 mg loratadine, a nc-w non-sedating antihistamine, the patient.s were-
challenged with methacholiiH-. This wa.s followed hy a nasal challenge with increasing
doses of allergen. 24 h lalcl' ihe paiienis weie rechallenged nasally wiih ihc same
methacholine do.se as the day before. '1 he volume of the methaeholine-indueed nas;il
secretion was measured and the response to allergen was determined by seoring tech-
nique. In returned nasal lav;igc; lluicl tlie levc Îs of histamine and 'rAMIvestera.se activity
were measured. It was found that loratadine signiHc antly reduced the immediate allergic-
nasal symptoms eomparecl with placebo (/*< 0.01). Loratadine also reduced the allergen-
induc:ed release of hislamine inio the nasal c avity after the strongest allei'gen dose, IVoni
9 .6+1.5 (mean±SI':M) lo ( i . 4± t .4 ng/tiil ( / ' < 0.0.')). A sitnilar deetea.se in ihe TAMIv
csterase aetivity after treatment with loratadine was observed. 'I'he TAMIvesterase
aetivity deereased from II.ti • | 0 ' ± 2 . 4 7 ' 10 ' to .'i.fiO *10'±1.4.') MO' C"MP (/'<0.(). ')).
There were no significant cJianges between the iictive and plaeebo treatments regarding
the methaeholine-indueed secretory response. This was true for the initial methaeholine
challenge as well as the secretory response 24 h later. This study shows that lorataditie is
an effective drug in the suppression of immediate allergic nasal symptoms. One of the
benelicial effects of this drug eould be a rcxiuclion in allergen-induced liislamine release.
A linding which further implieates that antihistarnines may po.s.sess other elTeets than just
a blocking of tlu! M,-receptor.
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Allergic rhinili.s is considered a type 1 allergic
reaction where tlu' induction tif mediator release
from mast cells and basopliils requires the ctoss
linking ol two or more Igli molecules at the cell
membrane with one molecule of antigen or li-
gand (13). This leads to the release of inllam-
matory, so-called preformed, granular-associ-
ated mediators and newly synthesized.

t Died in June 1990

membrane-derived mediators. These mediators
are responsible for the symptoms of the immedi-
ate allergic reaetion. Histamine ean mimic all
the symptoms associated with allergic rhinitis. Il
acts directly on vascular liistainitic receptors,
this being the main cause ol nasal blockage, and
indirectly via rellexes which then account for
sneezing and hyjierseerction (17). Ihe good cli-
nical effect of antihistamines in the treatment of
rhinitis supports that histamine is an importaiil
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mediator. Histamine, however, can not induce
the increase in nasal reactivity to specific and
non-specific stimuli (11). This increase in reac-
tivity has previously been possible to demon-
strate in the majority of a hay-fever patient
population alter an initial strong nasal allergen
challenge (1, 14). Further, histamine cannot
recruit the inflammatory cells, especially the
eosinophils to the inflammatory site. These two
phenomena are more likely to be associated with
the post-allcrgeti induced inflammatory event.

Antihistaminic drugs have been used in the
treatment of allergic disorders for more than 40
years. During recent years, however, some
studies have indicated that antihistamines may
possess other properties than just being H,-
reeeptor antagonists. For instance, it has been
shown that one of the newer developed antihis-
tamines ean reduce the allergen-indueed hista-
mine release in vivo (18). Another antihistamine
could inhibit the inereased response to a non-
specific stimuli in the nose (15), as well as
inhibit the eosinophil chemotaxis in the skin
(10).

Loratadine is a new non-sedating antihista-
mine with long-term activity and weak affinity
for acetylcholine reeeptors (10). This study was
performed in order to evaluate whether this
drug also possesses pharmacological properties
whieh are not direcdy related to a blocking of
the H,-reeeptor. We therefore monitored the
symptoms, mediator release and methacholine-
induced non-specific secretory tesponse after a
nasal allergen challenge in a placebo controlled
fashion.
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Fig. l.A schematic figure outlining the challenge procedure.
After an initial methaeholine challenge lollowed a nasal
lavage procedure. Arrows above the line indicate the lavages.
After three initial lavages in a row, lavages followed every tO
min. The challenges are indicated below the line. 24 h later a
final methacholine challenge was undertaken. Methacholine,
diluent and allergen challenges were performed in the same
nasal cavity.

MATERIAL AND METHODS

Study design , ,

The study was performed as a double-blind,
plaeebo-controUed, randomized cross-over study
in 12 patients with strictly seasonal allergie rhin-
itis. The nasal challenge proeedure included an
initial tnethacholine challenge followed by an
allergeti challenge increasing 10-fold. The pa-
tients were reehallenged 24 h later using the
same methacholine dose from the previous
day.

Patients

Informed consent was obtained from a total of
11 men (aged 18 to 36 years) and one woman
(aged 24 years). They all had a positive skin
priek test to birch (Betida verrucosa) and/or tim-
othy (Phleum pratense) pollen extract. The pa-
tients had previously shown a positive nasal
response to a challenge with timothy or birch
pollen extract and had also demonstrated an
increase in nasal non-specific methacholine-
induced reactivity 24 h after an initial strong
nasal allergen challenge (14, 15). The study was
performed outside the relevant pollen season
and was conducted aecording to the declaration
of Helsinki, and approved by the Ethies Com-
mittee at the University of Lund.

Investigational drugs

Loratadine, supplied as capsules of 10 mg, was
given once daily for 5 days prior to the ehal-
lenge procedure and continued up to the reehal-
lenge with methacholine. The challenges were
performed 2 h after the last given dose. Placebo
capsules, identical in appearance and taste to
loratadine, were used as reference drug. No
medication other than the study drug was al-
lowed during the trial and the patients were free
from any medication for at least 3 weeks prior
to the ehallenge procedure. A 3-week wash-out
period was instituted between each ehallenge.
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The treatment order was done aeeording to a
randomization scheme.

Nasal provocation test

The ehallenge protocol is outlined in Fig. 1. On
the first day an initial methacholine challenge,
was performed using a mechanical nasal pump
spray delivering 200 nl of fluid into the nasal
cavity. An isotonie solution containing 30 mg/
ml of methaehoiine-chloride was utilized, there-
by producing an effective dose of 6 mg metha-
choline. Thereafter a nasal ehallenge with aller-
gen and succeeding nasal lavages with saline
solution was undertaken. The procedure in-
volved prechallenge lavages with saline solution
to reduce the cell-free mediators that are known
to be present in the nose. 100 ng of oxymetha-
zoline was thereafter sprayed into eaeh nasal
cavity to prevent mucosal congestion. It has
been shown previously that this dose of ox-
ymethazoline does not affeet mediator release
(19). This was then followed by two challenges
of diluent (the same as the pollen extraets) in
order to establish a baseline. Thereafter three
serial challenges were performed with pollen
allergen increasing 10-fold. The doses used were
10', 10', and 10* Biological Units (BU) of birch
or timothy pollen extraets (Pharmalgen®, Phar-
macia, Uppsala, Sweden). 24 h later the pa-
tients were rechallenged with the same metha-
eholine dose as the day before. Thereafter the
lavage fluid was chilled and centrifuged at 3000
rpm for 8 min. The lavage supernatant was
divided into aliquots and immediately frozen for
later analysis of histamine and TAME-esterase
activity. All challenges, except for the oxymeth-
azoline challenge, were performed in the right
nasal cavity. The lavages were performed iti
both cavities.

Recording of na.sal symptoms

A detailed symptom score sheet was used during
the challenge procedure. A live-point scale from
0 to 4 was used for the symptoms of secretion
and blockage. The number of sneezes was
counted. : ' .

Methacholine-induced secretory response

After thoroughly clearing the nasal cavity by
nose-blowing a ehallenge with methacholine was
made using a nasal pump spray as described
above. Speeific volume measurnnents of the se-
cretions obtained after each methacholine chal-
lenge were made with the aid of a plastic funnel
connected to a syringe according to the techique
described by Borum (6). The nasal secretions
were measured for 10 min after each methacho-
line challenge. Both methacholine challenges
were performed in the right nasal cavity.

Histamine measurement

The histamine levels in the returned lavage fluid
were measured using a glass fibre-based fluoro-
metric method as previously described (3). 25 )x\
of the aliquots was pipetted into a 96 mierotitre
plate coated with a glass fibre matrix which
selectively binds histamine (22). After 1 h of
incubation at 37"C the plate was rinsed twice
automatically using a SLT immuno-washcr
with deionized water. Interfering substances
from the nasal lavage fluid were further dis-
solved by adding a detergent to the wells for 30
min at 37"C followed by another rinse. Subse-
quently, histamine bound to glass fibres was
resolved by adding a mixture of 75 (J.1 OPT
reagents (10 mg o-phaldialdehyde dissolved in 2
ml methanol alkalized by 60 nl 0.05 N NAOH
to each well). 10 min later the histamine -o-
phaladialdehyde reaction was stopped by adding
75 nl 0.6% HC104. Histamine fluorescence
values were measured and determined with a
Gilson 122 fluorometer and Gilson autosampler
performing 96 determinations in 5 min. Imme-
diately, the absolute histamine values were com-
puted using software for MS-Dos compatible
personal computers. . , . . ^

TAME-assay

Tame-esterasc (N-alpha-tosyl-L-arginine-meth-
yl-esterase) activity was measured in the super-
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natants using a radiochemical technique, essen-
tially the same as the one described by Imanari
et al. (12). This method is based on the liber-
ation of ['Hj-labelled methanol from the syn-
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'''K- 2.A composite ligui'c showing the nasal response after
pretrealment with placebo or loratadine to an allergen chal-
lenge with three inereasing doses (BU = Biological Units).
Tlie values are given as mean + SEM. The upper panel
sliows the number of sneezes. The middle panel the blockage
symptom score, and in the lower panel the symptoms of
secretion. • treatmentwith placebo, • treatment with lora-
ladine. •/^< 0.05,••P< 0.01,***/^< 0.001.

thctic substrate TAME and has previously been
described in detail (19). •

Statistics

The statistical analysis was perlonned on a
microcomputer (Macintosh, Apple Computer,
Cupertino, CA, USA) with the aid of a statisti-
cal software package (Statview 512 + , by Brain-
power Inc, Calabasas, CA, USA). Students t-
test for paired data was used to compare
symptoms, histamine and TAME-esterase activ-
ity levels obtained after placebo and active treat-
ments. A variance of analysis was used to eval-
uate any differences between the methacholine
values day 1, day 2, active, and placebo
treatment.
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iMg. 3. tn the upper panel the liistaniine valcies in nasal
lavage lluid after treatment with ptaeebo or loratadine prior
to and after three increasing doses of allergen (BU = Bio-
logieal Units). In the lower panel the eorresponding TAME-
esterase activity levels. The values are given as mean
±SEM). i i treatment with plaeebo, H treatment with lorata-
dine. •/-•<0.05, .. . ....
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RESULTS

All patients completed the study. Of the 12
patients five were challenged with birch pollen
extracts and seven with timothy ])ollen extract.
All values are given as mean ±SEM. As seen in
Fig. 2 loratadine reduced the immediate allergie
nasal reaction compared with placebo. The
number of sneezes deereased from 5.6±1.4 to
0.3±0.2 (P< 0.01) for lowest allergen dose and
from 5.2±1.1 to 0.8 + 0.5 (10' BU) (P<O.Qi)
and 6.6+1.2 to 0.3 + 0.1 (PKO.OOl) (10' BU).
Similar decreases were also observed for the
symptoms of nasal blockage and secretion
symptom seore. The levels of histamine in the
initial lavages both after active and placebo
treatment were fairly high and the active treat-
ment did not influence these levels. The initial
raised histamine levels were redueed after the
repeated saline lavages. As seen in Fig. 3 (up]3cr
panel), loratadine reduced the post-challenge
levels of histamine in the lavage fluid. After
ehallenge with 10̂  BU the values changed from
15.3 + 5.0 to 4.5±1.3 ng/ml (NS) and after
challenge with the strongest allergen dose lora-
tadine reduced the histamine values from
9.6+1.4 to 6.4+1.4 ng/tnl (P < 0.05). In the
lower panel of Fig. 3, the corresponding
TAME-esterase values in the returned lavage
fluids are depieted. The active treatment re-
duced the TAME-esterase levels in the lavage
fluid after challenge with the strongest allergen
dose. The TAME-esterase activity decreased
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Fig. 4. l"hc secretion volume indutcd by niflliiuiiolinc per-
formed prior to and 24 h after a nasal allergen challenj^e
after treatment with plaecho ^ or loratadineH • No signill-
cant differences were found.

from 11.6 *10' + 2.4 *1()' to 5.6 •1O'±1.4 MO''
CPM (P < 0.05). No significant differences be-
tween the methaeholine-indueed secretory re-
sponse after active or placebo treatment on day
1 and 24 h later could be disclosed. This is
shown in Fig. 4. It appears as if loratadine had
a weak tendency to reduee the inethaeholine-
induced secretory response both prior to the
allergen challenge as well as 24 h later. These
changes, however, were not signiiicant.

DISCUSSION

In the present study we have shtiwn that ltirata-
dine, a non-sedating antihistamine reduces the
immediate response to a nasal ehallenge with
allergen. This reduction of nasal symptoms is
aecompanied by a reduetion of the histamine
levels as well as the TAME-esterase activity in
nasal washings after the allergen challenge.
Findings which eould indicate that loratadine
exerts its effeet, not only at the H.-receptor, but
also on hislamine-containing cells.

The nasal response to the allergen ehallenge
was evaluated by means of a symptom .score
sheet. This is a well-established method of re-
eording nasal symptoms both in ihe challenge
procedure and during natural pollen exposure
(2). Nasal lavage tcchnicjue was employed to
harvest the releiised biochemieal markers; a
method which seems to be well suited for ihe
present purpose (21). In the present study we
measured the activity of the biochemical marker
TAME, because TAME-esterase activity has
previously been shown to reflect the nasal
symptoms both in laboratory challenge experi-
ments and during natural disease (1, 2, 19).
The close correlation between the nasal symp-
toms and TAME-esterase may be because
FAME reflects the aetivity from a mixture of
sources, where a majority is consistent with
plasma kallikrein-alpha.,-macroglobuin complex,
and mast cell tryplase and glandular kallikrein
are responsible for the remaining part (5). We
used a glass ftbre-based method to measure
histamine. Recently, it was reported that this
method is highly reproducible and correlates
well With the radioimmunoassays of histamine
(3). This method is inexpensive and time-sav
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ing, especially when many samples are ana-
lysed.

To study any effect of loratadine on the aller-
gen-induced non-specific nasal reactivity, a me-
thaeholine challenge was added to the protocol
prior to and 24 h after the allergen challenge.
We measured the response to methacholine ac-
cording to the technique by Borum (6), a tech-
nique with a fairly high degree of reproducibil-
ity. Furthermore, methacholine is known, in the
present dose, to produce a monosymptomatic
purely glandular response, without any sneezes
or other symptoms. This was also confirmed in
the present study since no nasal blockage or
sneezes were indueed. It has also been shown
that even repeated nasal methacholine challen-
ges do not alter the responsiveness of the nasal
mucosa and do not induce any influx of eosino-
phils (14). The test for a change in reactivity,
the actual reehallenge, was performed 24 h after
the initial allergen challenge, a practical time-
point which also eliminates any diurnal vari-
ability.

We found, in similarity to previous studies,
that loratadine is an effective drug for reducing
the symptoms following allergen exposure (8).
In the present study we also found that the drug
did not alter the response to the initial metha-
eholine challenge as similar methacholine-
induced secretion volumes were obtained alter
placebo and active treatment. In the figure,
however, it would appear that loratadine had a
tendency to reduce the methacholine-induced
secretion volume both on the initial challenge
day and 24 h later. These reductions, however,
were not significant and therefore difficult to
interpret. Whether the change in secretory re-
sponse is due to a weak antieholinergic effect
can therefore not be decided In previous studies
We have found an increase in methacholine-
induced secretion volume 24 h after the allergen
challenge (14, 15). Although the patients before
entering the study, had shown an increase in
methacholine-induced secretion volume 24 h
after a nasal allergen challenge, this could not
be demonstrated after the placebo treament.
This could be because the inclusion test was
performed some months before the study star-
ted, and it can only be speculated as to whether

or not the response had changed between the
inclusion time-point and study start. Neverthe-
less, we cannot interpret the effect of loratadine
on allergen-induced increase in non-specific
nasal reactivity since there was no increase.
This is in contrast to another study where we
demonstrated an effect of two different non-
sedating antihistamines on allergen-induced in-
crease in non-specific reactivity. (15).

In the nasal challenge protocol we could con-
firm previous findings of the initial high levels
of histamine (3) and these levels were reduced to
a baseline by repeated washings. Further, lora-
tadine did not decrease this increased histamine
level prior to the allergen challenge, but reduced
the increased levels after allergen challenge.
Terfenadine, another non-sedating antihista-
mine, has also been reported to reduce allergen-
induced histamine levels in nasal washings after
1 week of pretreatment (18), and loratadine has
previously been shown to suppress the hista-
mine release from rat peritoneal mast cells
stimulated by ionophore (16). The origin of the
released histamine can not be evaluated from
the present results. Whether the histamine
comes from bacteria, mast cells /basophils is not
clear. It seems, however, likely that the released
histamine primarily comes from mast cells, in
harmony with other findings (9). Furthermore,
it can not be concluded whether the suppression
of loratadine on the histamine levels is due to a
direct mast cell stabilizing effect or an indirect
neural reflex activity. It could be speculated
whether the effect is mast cell-stabilizing, since
another antihistaminic compound reduced the
neural reflexes, such as sneezing, but not hista-
mine release (20).

In conclusion, we have shown that loratadine,
a new non-sedating antihistamine, reduces the
levels of released histamine to a nasal allergen
challenge. This suggests that this antihistaminic
compound may possess other properties than
just a competition at the H,- receptor level.
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