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The effect of a histamine synthesis inhibitor
on the immediate nasal allergic reaction
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We studied the effect of a-fluoromethyl histidine, an irreversible histamine synthesis
inhibitor, on the immediate nasal reaction to antigen challenge in a double-blind,
placebo controlled, randomized, parallel study using 13 subjects. The patients received
either active drug 100 mg twice daily or placebo, for 3 weeks. A nasal allergen challenge
was performed before and after at weekly intervals. Symptoms at challenge were assessed
and the levels of histamine, TAME-esterase activity and kinins were measured in nasal
lavages before and after antigen challenge. Skin tests were also performed at weekly
intervals. In addition, the urinary excretion of the main histamine metabolite, tele-
methylimidazole acetic acid, was measured before and after 3 weeks of treatment. The
active treatment induced 60 % reduction in histamine levels in the lavage fluids before
and after antigen challenge, as well as a reduction in the histamine levels in the lavage
fluids before and after antigen challenge, as well as a reduction in the main urinary
histamine metabolite. However, no reduction was found in nasal symptoms obtained
after antigen challenge. The levels of kinins and TAME-esterase activity were not
significantly reduced.
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CLINICAL ASPECTS

Although it was possible to reduce selectively the release of histamine occurring in
response to nasal allergen challenge during prolonged treatment with a histamine
synthesis inhibitor, no reduction of induced symptoms was found. This observa-
tion, combined with a significant number of side effects, makes this an unlikely
therapeutic approach. These results suggest that mediators other than histamine are
important in the induction of the signs and symptoms of allergic rhinitis.

Histamine is considered to be one of the major
mediators of nasal allergic reactions. This state-
ment is supported by the findings that nasal
challenge with histamine elicts all the symptoms
of nasal allergy (16) and that antihistamines
effectively ameliorate hay fever. The latter has
been questioned because, although the main
action of the classical antihistamines is consi-
dered to be through a blockade of histamine
receptors, these compounds possess other ef-

fects: anticholinergic activity (15) and mediator
release blocking properties (10, 12). Since the
exclusive role of histamine has been questioned
during the last decade, interest has focused on
other putative mediators of allergic reactions,
such as leukotrienes, prostaglandins, kinins,
serotonin, platelet activating factor and a vari-
ety of neuropeptides (2, 7, 8, 11, 13, 17-19,
21). Another approach in studying the role of
histamine is to selectively reduce the amount of



histamine available for release. Knowing that
histamine is synthetized intracellularly from his-
tidine via the actions of the enzyme histidine
decarboxylase, one can block the generation of
histamine with a-fluoromethyl histidine, an
irreversible inhibitor of this enzyme (4, 9).

The aim of the present investigation was to
see whether it was possible to alleviate the
symptoms of nasal allergy by a selective reduc-
tion of the amount of histamine available for
release.

PATIENTS AND METHODS

Study design

The study was a double blind, placebo control-
led, parallel group comparative clinical trial.
Nasal challenges and skin tests were performed
before, and at weekly intervals during the
3-week study. The 24 h excretion of the main
urinary histamine metabolite, telemethylimi-
dasole acetic acid, was measured before and
after 3 weeks of treatment.

The study comprised 13 subjects (7 men and
6 women) aged 22 to 47 years (mean age 31.5
years) who had a history of strictly seasonal
allergic rhinitis due to birch and/or grass pol-
len. All subjects had a positive history of
allergic rhinitis, a positive skin prick test and a
positive nasal challenge to the relevant allergen.
The patients were fully informed of the aims
and the methods of the present investigation,
and the study was approved by the Ethics Com-
mittee at the University of Goteborg.

Skin tests. Intradermal skin tests were performed
in a serial manner until a wheal diameter of 10
mm was obtained. Ten-fold increasing doses of
timothy or birch pollen extracts were used
(Pharmalgen®, Pharmacia, Uppsala). The last
dose was then repeated weekly during the
study, and the diameters of the induced wheal
were measured.

Nasal challenge procedure. The technique used for
the nasal challenge has perviously been de-
scribed in detail (13). Briefly (see Fig. 1), the
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protocol involved prechallenge lavages with sa-
line solution to reduce to a stable baseline the
levels of cell-free mediators that are present
initially in nasal secretions. Then 0.1 mg/ml of
oxymetazoline hydrochloride (Nezeril®, Draco,
Sweden) was sprayed into the nose (two sprays
of 50 ul/nostril) to maintain nasal patency dur-
ing the allergic reaction and thereby allow the
collection of nasal secretions. It has been shown
previously that this dose of oxymethazoline does
not affect mediator release (13). Subsequently,
two challenges with diluent (the same as for
pollen extracts) were employed to control for
the effect of the delivery system. Thereafter,
serial challenges with 10-fold increasing doses of
antigens were performed. Lavages with saline
solution were collected 10 min after all chal-
lenges. In addition, a follow-up lavage was per-
formed 20 min after the last antigen dose. The
levels of histamine, kinins and TAME-esterase
in the nasal lavages were measured.

Mediator assays. Histamine was measured with a
spectrofluorometric assay sensitive to 1 ng/ml,
kinins with a radioimmunoassay sensitive to 20
pg/ml, and TAME-esterase activity with a
radiochemical assay. Additional information
can be obtained in the references provided (13,

17, 20).

Measurement of urinary histamine metabolites. Urine
was collected for 24 h, once before treatment and
once after 3 weeks of treatment. The urine was
analyzed for the main histamine metabolite, tele-
methylimidazole acetic acid (MelmAA), by
HPLC as described earlier (5). During the day of
urine collection the patients ate a standardized
diet with a low histamine content (6).

Assessment of symptoms. A detailed symptom score
sheet was used during the challenge procedure.
In addition to counting the number of sneezes,
a six-point scale from 0 to 5, with 0 = symp-
toms and 5 = severe symptoms, was used for
assessing the following symptoms: nasal stuffi-
ness, nasal secretion and nasal itchiness. The
mean value of these three symptoms was calcu-
lated as a composite nasal symptom score. Pos-
sible side effects were also noted.
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measurements and symptoms in one patient before and after

Nasal challenge protocol with results of mediator

3 weeks of active treatement. After treatment the amount of
histamine released was lower throughout the challenge pro-

cedure.

Drug. The patients recieved either active drug
or placebo for the 3-week study period. The
active drug was 100 mg of a-fluoromethyl his-
tidine b.i.d. The corresponding placebo tablets
were identical in appearance and taste and con-
tained only the vehicle. A complete blood chem-
istry (ESR, HB, WBC, differential count blood
glucose, creatinine, ALAT, ASAT, albumin
electrolytes), urineanalysis and ECG were made
before and after the treatment period.

Statistics. To ensure whether active treatment
induced any reduction in the levels of mediators
TAME-esterase and kinins) re-
covered at peak challenge, and analysis of vari-

(histamine,

ance and covariance for repeated measurements
was made. In this evaluation the 3-weekly
observations after treatment, in relation to their
pretreatment values were compared for the
active and placebo treated patients. The same
analysis was also employed for the levels of
histamine in the first prechallenge lavage. Fur-
ther analysis between the pretreatment and
3-week post treatment mediator levels for the
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Fig. 2. Symptoms obtained at peak challenge. No statis-
tically significant changes were found.

same peak and prechallenge parameters as
above, symptoms, skin test, and urinary levels
of the histamine metabolite was made with Stu-
dent’s t-test, for paired samples (before and
after), and non-paired samples (active versus
placebo treated patients).

RESULTS

One individual stopped treatment after 2 days
due to extreme tiredness (active treatment),
thus leaving 12 individuals for the study. Five
subjects had received active drug and seven had
received placebo. The treatment did not result
in any change in skin test reactions. Mean
diameter before active treatment was 8.2 x 7.2
(mm x mm) and after 3 weeks of treatment 7.6
x 6.8 (mm x mm) (N.S.). An example of the
results from the nasal challenge procedure in
one individual is shown in Fig. 1. The group
mean data for symptoms score and number of
sneezes before and after 3 weeks of treatment
are shown in Fig. 2. Changes observed due to
treatment are not significant.

Although the initial challenge showed no dif-
ference between the active and placebo group
for the histamine levels in the lavage fluid, the
analysis of variance and covariance for repeated
measurements revealed a statistically significant
post treatment difference between active and
placebo treatment for the histamine levels in the
lavage fluid recovered at the start of the chal-
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Fig. 3. Histamine levels (mean + SEM) at peak challenge
(after highest antigen dose). A significant reduction as com-
pared to placebo (P < 0.05) was seen after 3 weeks of active
treatment.
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Fig. 4. Kinins (mean + SEM) in nasal lavages at peak
challenge (after highest antigen dose). No statistically signifi-

cant differences were found.

lenge procedure (pre 1) (P < 0.05) and at the
peak of the allergen induced reaction (highest
antigen dose) (P < 0.05). The same analysis
revealed no statistically significant difference
between active and placebo treatment for the
levels of kinins and TAME-esterase at peak
challenge. Further analysis was made using
Student’s test for the comparison between day 0
and the last day of treatment as described
above. The baseline (pre 1) histamine level in
the actively treated patients was reduced from
5.4 * 2.5 ng/ml (mean = SEM) to 1.9 £ 0.5
ng/ml (mean = SEM). The corresponding val-
ues for the placebo treated patients were 4.6 *
1.3 ng/ml (mean * SEM) before and 5.0 = 1.0
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Fig. 5. TAME-esterase activity (mean + SEM) in nasal
lavages at peak challenge. No statistically significant dif-
ferences were found.
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Fig. 6. 24 h excretion of methyl immidazole acetic acid
(MeImAA) (mean + SEM). The reduction seen in the
actively treated group is statistically significant (P < 0.05)
and is consistent with the findings for histamine in the nasal
lavages.

ng/ml (mean * SEM) after treatment. The dif-
ference between the actively and placebo treat-
ed patients on day 21 was significant (P <
0.05). The difference between actively and
placebo treated patients on day 21 was also
significant for the peak histamine levels (P <
0.05) which are shown in Fig. 3. Any changes
for the other mediator measurements which are
shown in Figs. 4 and 5 are not significant,
although the kinin levels are approaching sig-
nificancy (P = 0.08) in the comparison between
prevalues (day 0) and 3-week values for the
actively treated group.

The measurements of the main urinary hista-
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mine metabolite are shown in Fig. 6. A similar
reduction of the histamine metabolite excretion
(P < 0.05) as for the histamine levels in the
lavage fluid was found.

Severe tiredness was a side effect observed in
four of the five actively treated patients, in
addition to the drop out. One of these five also
complained of impotency which was reversed
after treatment stopped. No changes in any of
the blood parameters, urinanalysis and ECG
were found.

As the majority of patients in the present study
suffered annoying side effects, an attempt to
overcome this problem was to study the drug at
a reduced dosage. The same study was repeated
using only half the daily dose (100 mg daily).
This reduction abolished the incidence of side
effects (unpublished observation) but did not
reduce the levels of histamine in lavage fluids
before challenge (baseline) or after challenge.

DISCUSSION

To investigate the role of mediators in allergic
rhinitis, a novel approach to reducing the
amount of histamine reaching the receptors sites
following a nasal antigen challenge was under-
taken. Instead of using a competetive histamine
antagonist, an effort was made to reduce the
amount of histamine available for release
through blockage of its synthesis. Despite the fact
that the histamine storage capacity is unknown,
we achieved a 60 % reduction of this mediator
after 3 weeks of treatment with a-fluoromethyl
histidine. This reduction did not influence the
symptoms obtained at nasal challenge or the gen-
eration of TAME-esterase activity and kinins.
Our data suggest a 3-week half-life of histamine
stores in the nasal mucosa. This is consistent with
the estimated half-life of the histamine in
basophils (14). An equal reduction (60 %) in the
histamine content of nasal lavages and urinary
histamine metabolites was noted after 3 weeks
treatment. Whether further reduction can be
obtained by more prolonged treatment with
a-fluoromethyl histidine treatment remains to be
clarified, although such a prolonged treatment
for a seasonal disease seems unjustified.

The increase in the levels of histamine in
nasal lavage after nasal challenge has been
questioned (3). This study supports our pre-
vious observation by modulating the level of
histamine in nasal lavage in clinically equiv-
alent nasal challenges.

Our results raise questions with regards to
the action of antihistamines. If they function
solely as antagonists, it is unlikely that the
concentration in the nasal mucosa after an
orally administered drug antagonises more than
60 % of the released histamine, particularly at
the site of degranulation. Thus antihistamines
probably function clinically by other mecha-
nisms as well (9, 11, 14).

Thus, we have shown that reducing the
amount of histamine available for release in the
immediate response to nasal challenge with
antigen did not alter the symptoms of the
response. If the degree of reduction in hista-
mine release (60%) can be considered phys-
1ologically significant, then our studies appear
to question the central role of histamine in the
acute response to nasal allergen challenge. Con-
versely, the amount of histamine which was
released (40 %), as compared to control, may be
sufficient to induce nasal symptoms. This con-
cept is supported by data indicating that 1-2 %
histamine release is sufficient to cause greater
than 50 % maximal contraction of airways (2).
On the other hand, the overlapping properties
of the various inflammatory mediators may
eliminate the predominance of any one media-
tor. Our studies do not preclude a role for
histamine as either a immunoregulator or as a
participant in the inflammatory response fol-
lowing allergen challenge.
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