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Effects of methyl p-hydroxybenzoate (methyl paraben) on Ca*™*
concentration and histamine release in rat peritoneal mast cells
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1 Mechanisms of methyl p-hydroxybenzoate (methyl paraben) action in allergic reactions were
investigated by measuring the intracellular Ca®>" concentration ([Ca®"];) and histamine release in rat

peritoneal mast cells (RPMCs).

2 In the presence or absence of extracellular Ca®",

methyl paraben (0.1 — 10 mM) increased [Ca®"],

in a concentration-dependent manner. Under both the conditions, methyl paraben alone did not evoke

histamine release.

3 In RPMCs pretreated with a protein kinase C (PKC) activator (phorbol 12-myristate 13-acetate
(PMA) 3 and 10nM), methyl paraben (0.3 -3mM) induced histamine release. However, a high
concentration (10 mM) of the agent did not increase the histamine release.

4 U73122 (0.1 and 0.5 uM), an inhibitor of phospholipase C (PLC), significantly inhibited the methyl

paraben-induced histamine release in PMA-pretreated RPMCs.

U73343 (0.5uM), an inactive

analogue of U73122, did not inhibit the histamine release caused by methyl paraben.

5 In Ca®"-free solution, PLC inhibitors (U73122 0.1 and 0.5uM, D609 1-10uM) inhibited the
methyl paraben-induced increase in [Ca®"];, whereas U73343 (0.5 uM) did not.

6 Xestospongin C (2-20xM) and 2 aminoethoxydiphenyl borate (30 and 100 uM), blockers of the
inositol 1,4,5-trisphosphate (1P,) receptor, inhibited the methyl paraben-induced increase in [Ca®*]; in

Ca?" -free solution.

7 In conclusion, methyl paraben causes an increase in [Ca®*];, which may be due to release of Ca®"
from storage sites by IP; via activation of PLC in RPMCs. In addition, methyl paraben possibly has
some inhibitory effects on histamine release via unknown mechanisms.
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Introduction

There have been numerous reports on cases of anaphylactic
reactions caused by various drugs (Fisher & More, 1981;
Mertes & Laxenaire, 2002). Anaphylactic shock is the type I
allergy reaction mediated by IgE antibodies and mast cells.
The symptom similar to anaphylactic shock is called an
anaphylactoid reaction (Fisher & Pennington, 1982), where the
mechanism involves activation of mast cells without IgE
antibodies (Stellato & Marone, 1995). A preservative, methyl
p-hydroxybenzoate (methyl paraben), may be responsible for
some cases of anaphylactic shock and anaphylactoid reactions
caused by various commercially available medicines (Nagel
et al., 1977, Wildsmith et al., 1998). Methyl paraben is
nonstimulating and nontoxic, and has a broad antibiotic
spectrum. The compound is widely used as a preservative for
foods, cosmetics and medicines. Those methyl paraben-
containing products caused contact dermatitis and drug
hypersensitivity (Larson, 1977; Mowad, 2000), but there has
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been no fundamental study on allergic reactions related to
methyl paraben.

In an immunological mechanism, degranulation of mast
cells is triggered off by the aggregation of high-affinity
receptor for the Fc region of IgE (FceRI) caused by
crosslinking of IgE by polyvalent antigens. However,
specific IgE antibodies for methyl paraben have not been
identified (Kokubu et al., 1989). Simple chemicals such as
methyl paraben are incapable of producing sensitization
and induction of immediate or delayed hypersensitivity
without prior conjugation to carrier molecules, usually
proteins. The bound methyl paraben is then considered
a hapten, whereas its chemical properties are not clear
(Soni et al., 2002).

It was reported that methyl paraben activated the ryanodine
receptor Ca®* release channel in skeletal muscle terminal
cisternae (Cavagna et al., 2000). On the other hand, Teraoka
et al. (1997) reported that caffeine, an activator of the
ryanodine receptor, did not increase the intracellular Ca?*
concentration ([Ca®*];) in rat peritoneal mast cells, and

Soboloff & Berger (2002) described that %
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