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Abstract:

4-Chloro-m-cresol (4CmC) is an extensively used activator of ryanodine receptors (RyRs). Studies have shown that 4CmC, at a con-

centration of 1 mM, is sufficient to cause Ca�� release through RyRs. Here, we show that mM concentrations of 4CmC also inhibit

the sarcoplasmic-endoplasmic reticulum Ca��-ATPase (SERCA), (IC�� 2–3mM) and cause Ca�� release. 4CmC also causes in-

creased intracellular [Ca��] levels in COS-7 cells, which lack functional RyRs. Thus, any increase in [Ca��] levels associated with

use of 4CmC (� 1mM) could lead to non-specific Ca�� changes due to SERCA inhibition rather than RyR activation.

Key words: 4-chloro-m-cresol, ryanodine receptor, SERCA, Ca�� pumps

Abbreviations: [Ca��]i – intracellular Ca�� concentrations,

4CmC – 4-chloro-m-cresol, RyR – ryanodine receptor, SERCA

– sarcoplasmic-endoplasmic reticulum Ca��ATPase, SR – sar-

coplasmic reticulum

Introduction

4-Chloro-m-cresol (4CmC) is a disinfectant and pre-

servative that is a potent activator of ryanodine recep-

tor (RyR) Ca�� channels, inducing Ca�� release [22].

4CmC is a widely used pharmacological agent for in-

vestigating the function of RyR Ca�� channels in tis-

sues, cells and membranes [10, 11, 22]. To date, over

100 publications have utilized 4CmC to study the

physiological or molecular function of RyRs. Pharma-

cological studies have shown that concentrations of

about 1 mM are required to induce maximal Ca�� re-

lease in both skeletal muscle sarcoplasmic reticulum

(SR) membranes and in pheochromocytoma (PC12)

cells [22]. Indeed, 4CmC has proven to be a better ac-

tivator of RyRs than other commonly used agonists

such as caffeine, which requires a concentration in the

range of 5–10 mM to induce maximal Ca�� release

[18].

More recent studies have shown that the effects of

4CmC on RyRs are isoform specific, with RyR1 and

RyR2 being more sensitive to the effects of 4CmC

than RyR3 [12] (The EC�� for RyR3 is 1.5 mM, com-

pared to 0.2–0.4 mM for RyR1 and RyR2 isoforms [7,

22]). Site-directed mutagenesis studies have also

shown that 4CmC affects RyR1 by binding close to

the Gln���� and Lys���� residues, which are believed

to form part of the M2 transmembrane helix that is

partially exposed to the surface of the cell [5].
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