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Abstract Objective: The placebo-controlled, random-
ized, double-blind study was performed to investigate
dose-related e�ects of oxymetazoline on olfactory
function during the course of the spontaneously occur-
ring cold.
Methods: Drug e�ects were assessed using olfactory/
trigeminal event-related potentials (ERPs) and psycho-
physical measures (intensity ratings, odor discrimina-
tion, butanol threshold); nasal volume was monitored by
means of acoustic rhinometry. The investigation was
performed in 36 subjects (mean age 24.6 years). The
subjects were assigned to treatment groups A, B or C
(three groups with 12 subjects each; six women and six
men per group). All the subjects received placebo on the
left side; on the right side, group A subjects received
placebo and group B and C subjects received
0.25 mg áml)1 and 0.5 mg áml)1 oxymetazoline, respec-
tively. After onset of the rhinitis (day 0) measurements
were performed on days 2, 4, 6 and 35.

Results: Oxymetazoline clearly produced an increase in
nasal volume. However, during the 2-h observation pe-
riod, e�ects produced by the two dosages were not sig-
ni®cantly di�erent. Despite the increase in nasal volume,
oxymetazoline produced only an increase of the overall
intensity of H2S stimuli; it had no systematic e�ect on
other measures of olfactory or trigeminal function. In
addition, after all the subjects had recovered from the
cold, oxymetazoline had no signi®cant main e�ect on
olfactory/trigeminally mediated sensations.
Conclusions: Oxymetazoline appeared to have neither
negative nor major positive e�ects on intranasal che-
mosensory function. It is hypothesized that oxy-
metazoline needs to be applied locally to the area of the
olfactory cleft in order to signi®cantly improve olfaction
during the course of the common cold.
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Introduction

Oxymetazoline is routinely used in acute rhinitis. As
with other a-adrenergic agents, it has been shown to
signi®cantly reduce congestion of the nasal cavity when
applied intranasally ([1, 2]; for review see [3]). Oxy-
metazoline is also known for its relatively long duration
of action of 6±8 h [4, 5]. Although this drug is used
extensively [6], like other over-the-counter medications
for the treatment of the common cold, so far no sys-
tematic study has investigated its e�ects on human ol-
factory function during the course of the cold. In
addition, it is not known whether oxymetazoline itself
produces olfactory dysfunction as has been noted earlier
[7]. Such possible adverse e�ects may be due, for ex-
ample, to either direct toxic e�ects of the administered
spray [8] or to the decreased mucosal blood ¯ow itself,
which in turn may interfere with in¯ammatory defense
mechanisms leaving the mucosa relatively less well pro-
tected [9].
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Our experiment addressed two questions: (1) Is there
a dose-related e�ect of oxymetazoline on intranasal
chemosensitivity during the course of the common cold?
(2) Does oxymetazoline exhibit an in¯uence on olfactory
and trigeminal sensitivity in healthy subjects?

Psychophysical testing of olfactory function was
performed by means of the ``Sni�n' Sticks'' pen-like
odor dispensing devices [10]. This is an established,
standardized test of olfactory function for which nor-
mative data exist. In addition to the measurement of
odor thresholds, it allows a detailed assessment of the
subject's ability to identify and discriminate odors [11,
12]. It is currently used in more than 20 clinics
throughout Europe. Chemosensory event-related po-
tentials (CSERPs) in response to intranasal trigeminal
and olfactory stimuli were used as an electrophysiolog-
ical measure of olfactory sensations [10]. This test is
typically used for the ``objective'' evaluation of patients
with anosmia or hyposmia [13], or other clinical appli-
cations such as the testing of patients with neurological
disorders, (e.g. temporal lobe epilepsy [14], Parkinson's
disease [15, 16] or multiple sclerosis [17]).

Materials and methods

The study was designed as a placebo-controlled, randomized,
double-blind investigation. The Ethics Committee of the University
of Erlangen-NuÈ rnberg approved the study, which was performed in
accordance with the Declaration of Helsinki on biomedical re-
search (Tokyo amendment). Subjects gave written informed con-
sent when entering the study. A total of 36 volunteers participated
[18 women, 18 men; mean age 24.6 years (range 19±36 years), mean
weight 69 kg (range 54±90 kg), mean height 176 cm (range 160±
193 cm)]. Before onset of the cold all subjects were in excellent
health, as established by a thorough physical examination and a
detailed history. This examination also ruled out the presence of
allergic, vasomotor, chronic, drug-induced and atrophic rhinitis or
nasal polyps. The acute onset of the cold was characterized as the
presence of a ``sneezy'', burning or running nose, and at least one of
the following symptoms: ``feeling feverish'', ``feeling ill'', headache
or increased lacrimation. Subjects were advised not to drink alco-
hol on the evening before measurements, to get su�cient sleep and
not to eat or smoke or drink anything other than water 1 hour
before measurements. Before each session the investigator obtained
a brief history of the subject, overlooking the time since the last
encounter. In addition, subjects were given a brief physical exam-
ination.

Subjects were randomly assigned to treatment groups A, B or C
(three groups with 12 subjects each; 6 women, 6 men). Placebo was
always administered to the left nostril. Subjects in group A also
received placebo in the right nostril. Subjects in groups B and C
received oxymetazoline in dosages of 0.25 mg áml)1 and
0.5 mg áml)1, respectively. The dosages compare to those found in
typical over-the-counter preparations, e.g. Larylin, which contains
0.5 mg áml)1 oxymetazoline. Two sprays each of either placebo or
oxymetazoline were applied to the left and right nostril 15 min
before the session started. Subjects were not allowed to use oxy-
metazoline or other drugs during the cold. This schedule was per-
formed to assess the acute e�ects of oxymetazoline on olfactory
function.

Each subject participated in four sessions. After onset of the
rhinitis (day 0) sessions were performed on days 2, 4, 6 and 35; if
one of these days happened to be a Sunday, sessions took place 1
day later. In an additional training session at day 0 or day 1 sub-
jects were thoroughly acquainted with the experimental procedures.

They were also trained in a special breathing technique (velopha-
ryngeal closure [18, 19]). All sessions took place at the same time of
day (�2 h; compare [20]). Recording of olfactory and trigeminal
event-related potentials (ERPs) in response to intranasal chemical
stimuli was followed by psychophysical tests of olfactory function.
A break of 15 min separated the two sessions, each of which lasted
approximately 60 min.

CSERPs were recorded in response to randomized stimulation
of the left and right nostril with two concentrations of the olfactory
stimulant H2S (4 ppm and 8 ppm) and a single concentration of the
trigeminal stimulant CO2 (45% v/v). The stimuli were applied 12
times each to the left and right nostril (stimulus duration 200 ms,
interval 40 s; for details of the stimulation technique see [21]). To
monitor possible changes in attention which might in¯uence ERP
recordings [22], auditory ERPs were obtained in response to 20
stimuli (100 ms stimulation, 95 dB HL, 2 kHz bursts) applied
during the 40-s intervals between the chemical stimuli (compare
[23]).

Subjects also underwent an odor discrimination task (triple
forced choice, 16 pairs of odorants); thresholds were tested for
butanol [11]. The volume of the left or right anterior nasal cavity
was assessed with acoustic rhinometry (Stimotron-Rhinoklack,
Wendelstein, Germany). Three measurements were performed:
before drug administration with the subjects being adapted for at
least 10 min to room air conditions (baseline), after the CSERP
recording approximately 1 h after drug administration and after
the psychophysical tests approximately 2 h after drug administra-
tion. Measurements were taken over a length of 3 cm starting at the
nasal valve [24, 25].

EEG was recorded from 5 positions of the 10/20 system refer-
enced to linked ear lobes (A1 + A2); eye blinks were monitored at
Fp2. The system's bandpass was 0.2±30 Hz, the sampling fre-
quency of the stimulus-linked EEG segments of 2048 ms was
250 Hz including a baseline of 530 ms. ERP analysis was per-
formed o�-line after averaging (see [21]). Single recordings con-
taminated by eye blinks (absolute amplitude >50 lV) were
discarded in case they appeared from 100 to 800 ms after stimulus
onset. Latencies and amplitudes of ERP peaks N1 and P2 were
measured and an average across corresponding measures obtained
from the 5 recording sites was submitted to further evaluation (see
Fig. 3, insert). When collecting ERP data, subjects were requested
to perform a tracking task on a video screen. They had to keep a
small square, which was controlled by a joystick, inside a larger one
which moved around unpredictably [26]. The task helped to sta-
bilize the subjects' vigilance. After this session subjects rated the
overall intensity of the chemical stimuli (CO2, H2S) on a ``paper
and pencil'' visual analogue scale of 10 cm in length, whereby the
left-hand end of the scale was de®ned as ``no sensation'' (0 units)
and the right-hand end as ``maximum strength sensation'' (10
units).

Odor discrimination was performed by means of 16 triplets of
odorants; the subjects' task was to identify one of three odor pens
that had a di�erent smell (for details see [11]). Odor thresholds were
assessed for serial dilutions of butanol in water, that were estab-
lished as geometric rows with a dilution ratio of 1:2 starting with a
4% solution. Using a triple forced-choice paradigm, thresholds
were determined by means of a multiple staircase method [27].
Three odor pens were presented in a randomized order, two of
which contained solvent and one the odorant in a certain dilution;
subjects then had to identify the pen which smelled di�erent.
Triplets were presented approximately every 20 s, until the subject
had correctly discerned the odorant in two successive trials which
triggered a reversal of the staircase. The mean of the last four
staircase reversal points (from a total of seven) was used as
threshold. Subjects had no immediate feedback regarding the ac-
curacy of their decision.

All data were analysed by means of SPSS 6.1.3 for Windows.
Data were submitted to analyses of variance [ANOVA, averaged
F-test, degrees of freedom corrected according to Greenhouse-
Geisser; alpha level 0.05; for each ANOVA both F and P values
and the observed power (pwr) at the 0.05 level is reported]. To
answer the question of whether oxymetazoline has a dose-related
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e�ect on intranasal sensitivity, only measures obtained for the
treated (right) nostril were analysed (between-subject factor
``drug'' and within-subject factor ``session''; additional factor
``H2S concentration'' introduced for analysis of olfactory ERPs).
Results obtained for the untreated (left) nostril can be found
in [28]. To answer the question of whether oxymetazoline a�ects
olfactory function in healthy subjects, dose-related e�ects of
oxymetazoline were investigated at day 35 (between-subject
factor ``drug'', within-subject factor ``nostril''; additional fac-
tor ``H2S concentration'' introduced for analysis of olfactory
ERPs).

Results

Descriptive statistics of investigated parameters are pre-
sented in Table 1 for the right nostril at day 35 after
recovery from the cold (ERP data, results from psycho-
physical tests and acoustic rhinometry). One subject was
not included in the data analysis because of suspected
alcohol abuse, which became known after all the exper-

Table 1 Measurements obtained for the treated nostril after
recovery from the cold. Means (M) and standard errors (SEM)
of event-related potential (ERP) amplitudes and latencies
(10 2 n 2 12) for the four di�erent stimuli (4 ppm H2S, 8 ppm
H2S, 45% v/v CO2, 2 kHz auditory stimulus). ERP components to
chemical stimuli were obtained after stimulation of the treated
(right) nostril. In addition, the table shows overall intensity ratings

of H2S and CO2 (in estimation units), data for the results of the
right-sided testing of odor discrimination (number of items correct
from 16 items) and odor thresholds (thresholds in dilution steps). It
also presents volumetric data (in ccm) obtained for the right nasal
cavity 1 h and 2 h after drug administration. All data were ob-
tained at day 35 after onset of the cold

Placebo 0.25 mg áml)1 0.5 mg áml)1

M SEM M SEM M SEM

Amplitude H2S 4 ppm )3.9 0.5 )3.9 0.9 )4.4 0.5
N1 H2S 8 ppm )5.1 0.7 )4.7 0.8 )4.7 0.7
(lV) CO2 )6.2 1.1 )5.6 2.2 )5.3 0.8

Auditory )7.4 0.7 )8.1 0.9 )7.6 0.8
Amplitude H2S 4 ppm 7.6 1.0 7.3 1.2 6.6 0.7
P2 H2S 8 ppm 6.4 0.9 8.8 1.4 7.4 1.1
(lV) CO2 9.1 1.1 13.5 2.7 9.3 1.1

Auditory 12.0 1.8 13.1 1.6 11.8 1.1
Latency H2S 4 ppm 419 15 425 26 413 16
N1 H2S 8 ppm 397 13 404 23 388 12
(ms) CO2 388 16 423 18 393 15

Auditory 131 7 143 8 132 6
Latency H2S 4 ppm 604 17 614 35 592 13
P2 H2S 8 ppm 567 20 591 24 567 15
(ms) CO2 554 20 597 13 596 17

Auditory 271 14 285 21 257 17
Overall H2S intensity 5.5 0.6 5.9 0.7 7.2 0.9
Overall CO2 intensity 8.4 0.7 8.1 0.7 9.3 0.4
Odor discrimination 11.7 0.7 11.6 0.5 11.0 0.7
Odor thresholds 7.5 0.9 6.3 0.9 7.4 0.7
Nasal volume (after 1 h) 3.3 0.3 4.9 0.4 4.9 0.4
Nasal volume (after 2 h) 3.7 0.5 5.4 0.4 5.6 0.4

Fig. 1 Means and standard er-
rors of means (11 2 n 2 12)
of volumetric measurements of
the leftsided (untreated) and the
right-sided (treated) nasal cavi-
ty 1 h after drug administration
(placebo, 0.25 mg áml)1 and
0.50 mg áml)1 oxymetazoline),
obtained at days 2, 4, 6 and 35
after onset of the cold. Ox-
ymetazoline produced an in-
crease of the nasal patency; the
e�ects produced by the two
dosages of oxymetazoline were
not signi®cantly di�erent from
each other
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iments had been performed. Due to technical problems
with the data storage system, acoustic rhinometry data-
sets of 11 subjects were only partially available for
analysis. In addition, due to excessive blinking, only a
subset of ERP data for four subjects could be analysed.

Right nasal volume before treatment increased
throughout the period of testing [(factor ``session'':
F(3,93) � 3.00, P � 0.045, pwr � 0.69; factor
``drug'': F (2,31) � 0.65, P � 0.53, pwr � 0.15)
(Fig. 1)]. An e�ect of the factor ``drug'' became signi®-
cant both 1 h and 2 h after administration of
oxymetazoline [after 1 h: factor ``drug'': F(2,27) �
14.09, P < 0.001, pwr � 1.0; after 2 h: F(2,27) � 7.87,
P � 0.002, pwr � 0.93]. However, no signi®cant dif-
ferences were observed (t < 0.63, P > 0.53) when
investigating di�erential e�ects of the two dosages of
oxymetazoline by means of t-tests separately for the four
sessions and the two points of measurement after drug
administration. Overall, oxymetazoline had a strong
e�ect on nasal congestion; consequently, a signi®cant
e�ect of the factor ``session'' was not found [after 1 h:
F(3,81) � 0.67, P � 0.54, pwr � 0.19; after 2 h:
F(3,81) � 0.18, P � 1.65, pwr � 0.42].

Oxymetazoline produced an increase of H2S overall
intensity ratings [factor ``drug'': F(2,31) � 4.62,
P � 0.018, pwr � 0.74 (Fig. 2a)], i.e. odor stimuli were
rated as most intense when the highest dose of
oxymetazoline was used, while they were perceived as
weakest by the group who received placebo. No signi-
®cant changes were found throughout the course of the
cold [factor ``session'': F(3,93) � 2.17, P � 0.11,
pwr � 0.54]. No such changes were found for CO2

intensity ratings [factor ``drug'': F(2,31) � 0.77,
P � 0.47, pwr � 0.17], although these ratings in-
creased as the subjects recovered from the cold [factor
``session'': F(3,93) � 13.28, P < 0.001, pwr � 1.0]. In
addition, oxymetazoline had no e�ect on olfactory
thresholds or odor discrimination [factor ``drug'': odor
thresholds F(2,32) � 2.40, P � 0.107, pwr � 0.45;
odor discrimination F(2,32) � 1.26, P � 0.299,
pwr � 0.25) (Fig. 2b)]. However, olfactory function
was found to improve throughout the course of the cold
[factor ``session'': odor thresholds F(3,96) � 3.31,
P � 0.032, pwr � 0.74; odor discrimination
F(3,96) � 2.39, P � 0.085, pwr � 0.58].

Oxymetazoline also had no major e�ect on olfactory
ERPs [factor ``drug'': F(2,27) < 1.90, P > 0.17,
0.09 <pwr < 0.36 (Fig. 3)]. Only P2 amplitudes
showed a signi®cant e�ect of the factor ``session''
[F(3,81) � 2.93, P � 0.041, pwr � 0.68] and an in-
teraction between factors ``session'' and ``drug''
[F(6,81) � 4.24, P � 0.001, pwr � 0.97]. This inter-
action indicated that P2 amplitudes increased as subjects
recovered from the cold. The interaction ``session'' by
``drug'' was di�cult to interpret because the ®ndings
were inconsistent for the two concentrations of H2S. For
all other olfactory ERP measures, the factor ``session''
and the interaction ``session'' by ``drug'' did not reach
the level of signi®cance [``session'': F(3,81) < 2.44,

Fig. 2a, b Means and standard errors of means (11 2 n 2 12) of
overall intensity ratings of H2S and CO2 stimuli. Results are shown
for placebo and the two dosages of oxymetazoline (0.25 mg áml)1 and
0.50 mg áml)1), obtained at days 2, 4, 6 and 35 after onset of the cold.
Ratings were made on a visual analogue scale (0 � no sensation,
10 � maximum strength sensation). A signi®cant e�ect of the factor
``drug'' was found for H2S intensity ratings. b Means and standard
errors of means (11 � n � 12) of butanol odor thresholds and
results from the odor discrimination task after right-sided testing.
Results are shown for placebo and the two dosages of oxymetazoline
(0.25 mg áml)1 and 0.50 mg áml)1), obtained at days 2, 4, 6 and 35
after onset of the cold. Thresholds are expressed in dilution steps ± the
higher the dilution step, the higher the subjects' sensitivity. Results of
the odor discrimination task are expressed as the number of items that
were correctly identi®ed (from a total of 16 items)
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P > 0.07, 0.21 < pwr < 0.59; ``session'' by ``drug'':
F(6,81) < 1.70, P > 0.13, 0.28 < pwr < 0.61]. The
factor ``H2S concentration'' became signi®cant for N1
and P2 amplitudes [F(1,27) � 5.91, P � 0.022,
pwr � 0.65; F(1,27) � 18.7, P < 0.001, pwr � 0.99]
and N1 and P2 peak latencies [F(1,27) � 9.57,
P � 0.005, pwr � 0.85; F(1,27) � 24.5, P < 0.001,
pwr � 1.0]. This indicated that olfactory ERP ampli-
tudes increased, while latencies shortened as a function
of stimulus concentration (compare Fig. 3, Table 1).

Trigeminal ERPs were not in¯uenced by oxy-
metazoline [factor ``drug'': F(2,28) < 1.27, P > 0.29,
0.09 < pwr < 0.25] or the factor ``session''
[F(3,84)] � 2.89, P � 0.064, 0.07 < pwr < 0.67], no
interactions between factors ``drug'' and ``session'' were
observed [F(6,84) < 1.24, P > 0.30, 0.13 < pwr <
0.46]. No drug e�ects were found for auditory ERPs
which had been recorded as controls [factor ``drug'':
F(2,29) < 3.16, P > 0.058, 0.06 < pwr < 0.56;
``drug'' by ``session'': F(6,87) < 1.70, P > 0.15, 0.35 <
pwr < 0.61]. However, for the P2 amplitude an e�ect of
the factor ``session'' became signi®cant [F(3,87) � 3.90,
P � 0.015, pwr � 0.81], indicating that the late am-
plitude of auditory ERPs decreased with repetitive
measurements.

When comparing drug e�ects on day 35, oxymetazo-
line was found to produce an increase in nasal volume
(Fig. 1), although these changes were not related to the
dosage of oxymetazoline [baseline: factor ``drug''
F(2,32) � 1.49, P � 0.24, pwr � 0.29; factor ``nostril''
F(1,32) � 1.59, P � 0.22, pwr � 0.23; ``drug'' by
``nostril'': F(2,32) � 1.22, P � 0.31, pwr � 0.25; after
1 h: factor ``drug'' F(2,32) � 0.57, P � 0.57,
pwr � 0.14; factor ``nostril'' F(1,32) � 15.3,
P < 0.001, pwr � 0.97; ``drug'' by ``nostril'':
F(2,32) � 14.5, P < 0.001, pwr � 1.0; after 2 h: factor
``drug'' F(2,32) � 3.20, P � 0.06, pwr � 0.57; factor
``nostril'' F(1,32) � 18.6, P < 0.001, pwr � 0.99;
``drug'' by ``nostril'': F(2,32) � 3.99, P � 0.030,

Fig. 4 Means and standard errors of means (10 2 n 2 12) of
butanol odor thresholds and results from the odor discrimination task
after testing of the treated and untreated nostril. Results are shown for
placebo and the two dosages of oxymetazoline (0.25 and
0.50 mg áml)1), obtained at day 35 after onset of the cold. Thresholds
are expressed in dilution steps ± the higher the dilution step the higher
the subjects' sensitivity. Results of the odor discrimination task are
expressed as the number of items that were correctly identi®ed (from a
total of 16 items). Oxymetazoline had no signi®cant e�ect on
psychophysical measures of olfactory function

Fig. 3 Means and standard errors of means (10 2 n 2 12) of N1
amplitudes of trigeminal and olfactory event-related potentials (ERPs)
after stimulation of the treated nostril; results for auditory ERPs are
also shown. Results are presented for placebo and the two dosages of
oxymetazoline (0.25 mg áml)1 and 0.50 mg áml)1), obtained at days 2,
4, 6 and 35 after onset of the cold. The insert on the top right shows
schematic drawings of an ERP and the ®ve recording positions; ERP
peaks N1 and P2 are identi®ed by arrows
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pwr � 0.67 (Table 1)]. However, no e�ect of oxy-
metazoline was found for overall ratings of H2S intensity
[factor ``drug'': F(2,34) � 1.30, P � 0.29], overall rat-
ings of CO2 intensity [factor ``drug'': F(2,34) � 1.02,
P � 0.37 (Fig. 2a)], odor thresholds [factor ``drug'':
F(2,32) � 1.51, P � 0.24, pwr � 0.30, ``drug'' by
``nostril'': F(2,32) � 0.14, P � 0.87, pwr � 0.07], or
odor discrimination [factor ``drug'': F(2,32) � 0.19,
P � 0.83, pwr � 0.08, ``drug'' by ``nostril'':
F(2,32) � 1.79, P � 0.18, pwr � 0.35 (Fig. 2b,
Fig. 4)]. In addition, oxymetazoline had no signi®cant
in¯uence on trigeminal ERPs [factor ``drug'':
F(2,30) < 2.99, P > 0.06, 0.05 < pwr < 0.54; inter-
action ``drug'' by ``nostril'': F(2,30) < 2.60, P > 0.09,
0.16 < pwr < 0.48] or olfactory ERPs [factor ``drug'':
F(2,31) < 0.63, P > 0.54, 0.05 < pwr < 0.34; inter-
action ``drug'' by ``nostril'': F(2,31) < 0.56, P > 0.57,
0.05 <pwr < 0.30] (Fig. 5). Only the signi®cant inter-
action ``drug'' by ``H2S concentration'' [F(2,31) � 5.83,
P � 0.007, pwr � 0.84] for the P2 amplitude indicated
that the late olfactory ERP amplitude increased when
oxymetazoline was used; this was not the case when
placebo was applied (Fig. 6).

Discussion

The study provided three major ®ndings: (1) Oxy-
metazoline produced an increase in nasal volume; how-

ever, there was no signi®cant di�erence between e�ects
produced by the two dosages. (2) Despite this increase in
nasal volume, oxymetazoline only produced an increase
of overall intensity ratings of H2S stimuli; it had no
systematic e�ect on other measures of olfactory or
trigeminal function. (3) After all subjects had recovered
from the cold, oxymetazoline exhibited no signi®cant
major e�ect on olfactory/trigeminally mediated sensa-
tions.

As expected, oxymetazoline produced a highly sig-
ni®cant increase in the volume of the anterior nasal
cavity. However, contrary to previous ®ndings ([2, 29];
for review see [3, 30]), it was observed that the two
dosages produced almost identical e�ects. One reason
why the two dosages of oxymetazoline did not produce
di�erent e�ects may be the short observation period. In
fact, as indicated by the mean nasal volume 2 hours
after administration (Table 1), the higher dosage ap-
peared to produce a slightly greater e�ect. This may
have become even more pronounced, had the observa-
tion period been longer. Another explanation may
simply be found in a ceiling e�ect, which may be present
at a dosage of 0.25 mg áml)1. The latter explanation
would argue for a reduction of the dosage used in
standard oxymetazoline over-the-counter preparations
(e.g. Larylin).

Despite the strong e�ect on the volume of the ante-
rior nasal cavity, it was surprising to see that the only
dose-related e�ect of oxymetazoline on olfactory func-
tion was on H2S intensity ratings; none of the other
measures of chemosensory function were a�ected. It
appears possible that the improved patency of the nasal
cavity may have contributed to the increase of the rat-
ings; speci®cally, as subjects were o�ered only one scale
to rate odor intensity, the increased patency may have
indirectly enhanced odor intensity ratings within the

Fig. 5 Means and standard errors of means (10 2 n 2 12) of N1
amplitudes of trigeminal and olfactory ERPs after stimulation of the
treated and untreated nostril. Results are shown for placebo and the
two dosages of oxymetazoline (0.25 and 0.50 mg áml)1), obtained at
day 35 after onset of the cold. The insert on the top right shows
schematic drawings of an ERP and the ®ve recording positions; ERP
peaks N1 and P2 are identi®ed by arrows. The decongestant had no
signi®cant e�ect on N1 amplitudes
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context of the ``halo-dumping'' e�ect [31]. In addition, it
has been shown that external nasal dilators a�ect odor
intensity ratings [32]; this was interpreted in terms of a
``perceptual constancy model'', where ``a decrease in
nasal resistance decreases perceived sni� vigour and so
produces an increase in perceived odor intensity''. This
may also apply to the use of nasal decongestants, which
increased perceived odor intensity but had only a small
e�ect on other, less biased measures of olfactory func-
tion.

The relatively minor e�ect of oxymetazoline on ol-
faction may also be due to the small portion of the spray
that presumably reached the area above the middle
turbinate. In fact, research performed by means of
gamma camera scans [33, 34] or endoscopic photogra-
phy [35] indicates that the largest portion of a nasal
spray is deposited in the anterior nasal cavity. Future
experiments will focus on olfactory changes when
oxymetazoline is directly applied to the middle and su-
perior turbinate.

Investigations in subjects who had recovered from the
cold did not indicate that oxymetazoline had a negative
e�ect on olfactory and trigeminal function. That is,
oxymetazoline exerted no dose-related changes on
chemosensations, although it clearly increased nasal
volume. As this portion of the study was performed in
healthy subjects with little mucosal discharge, in this

case it must be emphasized that oxymetazoline probably
had access to large portions of the olfactory epithelium.
Therefore, identi®cation of possible toxic e�ects of
oxymetazoline would have been much more likely than
in measurements performed during the course of the
cold.

In conclusion, oxymetazoline appeared to have nei-
ther negative nor major positive e�ects on intranasal
chemosensory function. It is hypothesized that nasal
decongestants need to be applied locally to the area of
the olfactory cleft, in order to signi®cantly improve
olfaction during the course of the common cold.
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