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Summary

Histamine content and enzyme activities of histamine metabolism, histidine decarboxy-
lase (HDC), histamine N-methyltransferase (HMT) and histaminase (diamine oxidase,
DAO) in human nasal mucosa were determined with a highly sensitive and specific
fluorescent method which was combined with high performance liquid chromato-
graphy. Histamine content and HDC activity were determined in 10 specimens of nasal
polyp, nine specimens of maxillary sinus and five specimens of inferior turbinate. HMT
and histaminase activities were determined in 15 specimens of nasal polyp, nine
specimens of maxillary sinus and five specimens of inferior turbinate obtained during -
surgical therapy. Histamine and activities of HDC, HMT and histaminase were detected
in all specimens except the case of histaminase activity in one specimen of nasal polyp.
The mean values of histamine content and activities of HDC, HMT and histaminase of
human nasal mucosa were 137-3 nmol/g wet weight, 26-3 fmol/min/mg protein, 26-4
pmol/min/mg protein and 0-5 pmol/min/mg protein, respectively. Histamine content in
the mucosal tissue of the maxillary sinuses was significantly higher than that of nasal
polyps or inferior turbinates. There were no significant differences in HDC activities
among three kinds of nasal mucosa. Activities of HMT and histaminase, including their
kinetic constants (Km and Vmax values for histamine) indicated that HMT has a greater
potential than histaminase for histamine degradation in the human nasal mucosa. The
presence of these enzymes suggests that these activities constitute an important
modulating factor in histamine mediated allergic and inflammatory reactions in human
nasal mucosa.
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ing and mucus secretion are caused by sensory nerve

Introduction stimulation [4]. Subsequently, some histamine is degraded

Histamine, an important chemical mediator in nasal
allergy [1,2], is synthesized from histidine, an amino acid,
with histidine decarboxylase (HDC, I-histidine carboxy-
lyase, EC 4.1.1.22) (3] and stored in a preformed state in
mast cells and basophils. In nasal mucosa, histamine
which is released from mast cells, diffuses into the
surrounding tissues and induces nasal symptoms mainly
through its H; receptor subtypes. Nasal congestion is
induced by the effect of its intense vasodilatation and
increased vasopermeability [1,2], whereas pruritus, sneez-
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in the nasal mucosa, and the remainder is eliminated from
the nasal mucosa into nasal discharges or blood flow.
Histamine is degraded rapidly in vivo, and its degradation
mechanisms have been ascertained in terms of two
alternative pathways. One is transmethylation to tele-
methylhistamine, catalysed by histamine N-methyltrans-
ferase (HMT, S-adenosyl-l-methionine: histamine-N-
methyltransferase, EC. 2.1.1.8), and the other is oxidative
deamination to imidazole acetaldehyde, catalysed by
diamine oxidase (DAOQO, diamine: oxygen oxidoreductase,
EC 1.4.3.6) which is also called histaminase (Fig. 1) [3].
Tissues so far examined contain both or at least one of
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and enzyme activities between healthy and diseased nasal
mucosa.

In vivo blockade of histamine degrading enzymes

brings about marked potentiation of the passive cuta-
neous anaphylactic reaction in guinea pigs {21]. The
presence of histamine synthesizing and degrading enzyme
activities suggests that these activities may modulate
nasal allergy and inflammatory reactions.
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