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Evidence exists today, that the same mediators released from
similar cells such mast cells are present in both acute coro-
nary events and acute hypersensitivity episodes [1]. It seems
likely that a common pathway exists between the hypersensi-
tivity coronary syndrome the so called Kounis syndrome [2] and
non-hypersensitivity coronary syndromes [3]. One of these com-
mon mediators is the mast cell derived specific neutral protease
tryptase.

In the very important paper, concerning 270 Chinese patients,
published in this Journal [4] it was found that serum tryptase
levels were significantly higher in patients with substantial coro-
nary heart disease including unstable angina and acute myocardial
infarction than in patients with unsubstantial disease namely
patients with less than 50% or without luminal narrowing of the
main coronary arteries. The authors of this report suggested that
tryptase and the brother protease chymase are important indepen-
dent biomarkers for atherosclerotic plaque vulnerability. Although
in this cohort, patients with any kind of autoimmunity, allergic
diseases, cancer, and renal failure were correctly excluded other
patients with conditions known to have also elevated baseline
serum tryptase levels [5] such as mastocytosis, refractory ane-
mias, myelodysplastic syndromes, hypereosinophilic syndrome,
and patients receiving recombinant human stem cell factor should
had been excluded also.

However, several other studies have also shown that elevated
tryptase levels are present during acute coronary syndromes and
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they have emphazised the significance of measuring these in
patients with coronary events.

In a previous study [6], tryptase levels were elevated in patients
with non-allergic acute coronary syndromes with higher concen-
tration in the ST segment depression group of patients and it was
postulated that tryptase may be a potential new marker charac-
terizing the unstable plaque and may differentiate patients with
distinct types of acute coronary syndromes. Tryptase levels were
found also elevated in non-allergic patients with significant coro-
nary artery disease as a result of chronic low-grade inflammatory
activity present in the atherosclerotic plaques [7]. It is proposed
that tryptase measurements may emerge as a novel way of iden-
tifying asymptomatic patients with coronary, artery disease and
represent a new biomarker of therapeutic efficacy in these patients
[7].

Tryptase is a preformed neutral protease which has been esti-
mated to constitute approximately 20% of the total cellular protein
of human mast cells [8]. Mast cells constitute the sole source of
tryptase, although negligible amounts of tryptase are found in
human basophils (0.04 pg per basophil) [9]. This trypsin-like ser-
ine proteinase is stored fully active in the cytoplasmic granules of
all human mast cells and is released in the peripheral circulation
[10]. This enzyme exists as a tetramer composed of 31 kDa glyco-
protein subunits and accounts for more than 20% of the total cellular
protein [11].

Tryptase has the following important cardiovascular effects:

1. Activates the zymogen forms of metalloproteinases such as
interstitial collagenase, gelatinase, and stromelysin that can pro-
mote plaque disruption or rupture [12].
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2. Degrades the pericellular matrix components fibronectin and
vitronectin and neuropeptides, such as vasoactive intestinal pep-
tide and calcitonin gene related peptide [13].

3. Degrades HDL [14].

4. Activates neighboring cells by cleaving and activating protease-
activated receptor (PAR)-2, and thrombin receptors [15,16].

5. Exerts dual action on the coagulation cascade with both throm-
botic and fibrinolytic properties [17].

An important question which arises in acute coronary events
is whether inflammatory cells including mast cells and their con-
tents such as serum tryptase are the cause and no the result of
the event. There is now evidence that mast cells not only enter
the culprit lesion before plaque erosion or rupture but also release
their contents before an actual coronary episode. For example,
tryptase levels were raised during spontaneous ischemic episodes
in 8 patients suffering from unstable angina [18], but not after
ergonovine-provoked ischemia in 5 patients suffering from variant
angina, suggesting that a primary yet unknown stimulus activates
mast cells just before the episodes of unstable angina. In another
report [19], infiltrates of activated mast cells were found at the site
of coronary atheromatous erosion or rupture in a ratio of 200:1
compared with normal adjacent endothelial segments. It is known
that circulating blood contains only mast cell precursors and these
precursors take several days to weeks to differentiate into morpho-
logically identifiable mast cells filled with cytoplasmic secretory
granules [20,21]. Therefore, the mast cells must already have been
present at the erosion or rupture sites before the episode in the
above patients

Another question is that allergic episodes are common in every-
day practice, but only few patients develop severe reaction such
as chest pain with/or electrocardiographic changes, manifesting
as Kounis syndrome, during these episodes. Therefore, the need
to predict severe consequences and the risk of Kounis syndrome
in patients with hypersensitivity episodes is always a challenging
issue and of paramount importance for the physicians. We had
previously suggested that a threshold level of mast cell content
(tryptase, chymase, etc.) exists [22] above which it can provoke
coronary artery spasm and/or plaque erosion or rupture. Further-
more, the magnitude of the initial allergic response, the patient’s
sensitivity, the patient’s comorbidity, the site of antibody-antigen
reaction, the allergen concentration and the route of allergen
entrance could be some additional factors. Recent reports show
that, patients with increased serum baseline tryptase are prone
to developed immediate and severe hypersensitivity reaction to
hymenoptera sting [23]. Such patients were found to have under-
lying clonal mast cell disorder, either systemic mastocytosis or
monoclonal mast cell activation syndrome [24]. In these patients,
bone marrow aspiration showed mast cell granulomas and spindle-
shaped mast cells, flow cytometric analysis of mast cells revealed
mast cells expressing CD2 or CD25 in their surface and KIT muta-
tion analysis showed KIT mutation at codon 816. KIT is the mast
cell receptor for the stem cell factor which is essential for mast
cell development, proliferation, survival, adhesion, and homing,.
Therefore, patients with serum baseline tryptase greater than nor-
mal might have KIT mutations that lower the stimulus threshold
for anaphylaxis, and have hyperresponsive mast cell phenotype [5]

resulting in the development of Kounis syndrome. Research efforts
on this matter are currently under progress.

Therefore, the above Chinese study [4] is important because it
may shed light in both predicting coronary plaque instability and
foreseeing severe reaction leading to an actual coronary event such
as Kounis syndrome, but further studies are needed to corroborate
it.
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