
INTRODUCTION

An increase in intracellular Ca2! concentration is thought
to underlie several key transitions within the mammalian
cell-cycle [1, 2]. Bursts of repetitive Ca2! spikes have been
observed following application of growth factors which
induce cells to exit their quiescent G0 stage and progress
through G1 [3]. Cell growth can be prevented either by
removal of external Ca2! or by introduction of the Ca2!

chelator BAPTA into the cytoplasm, thereby suppressing
intracellular Ca2! rises [4–6]. Intracellular Ca2! changes
have also been implicated in the events at the G1/S
boundary. The proto-oncogene c-myb, whose expression
increases in the late stages of G1, is able to induce a signif-
icant elevation of cytosolic Ca2! [7]. Perhaps the clearest
demonstration of changes in intracellular Ca2! occurs at
mitosis, where periodic bursts of inositol 1,4,5-trisphos-

phate (IP3) production results in Ca2! oscillations neces-
sary for final cell division [8].

Non-excitable cells like cells of the immune system
can mobilise two sources of Ca2!. They can release Ca2!

from intracellular stores or permit Ca2! influx into the
cell down the large electrochemical gradient. The release
phase is usually transient and therefore Ca2! entry is nec-
essary both for refilling the stores and providing a sus-
tained elevation of intracellular Ca2!. This Ca2! entry is
accomplished largely through store-operated Ca2! influx
where the process of emptying the intracellular Ca2!

stores activates Ca2! entry through an as yet unidentified
mechanism [9,10]. The best characterized and most
widely distributed store-operated entry pathway is the
Ca2! release-activated Ca2! current, termed ICRAC [11,12].

Abnormalities in Ca2! entry have been implicated in
several growth disorders. The inability of primary
immunodeficient human T cells to proliferate was shown
to arise from the absence of ICRAC [13]. These cells could
proliferate in culture when Ca2! was artificially raised by
Ca2! ionophores. Hence the absence of ICRAC was suffi-
cient to prevent the T cells from growing. Drugs directed
against Ca2! influx may therefore have therapeutic
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Summary Influx of Ca2! represents an important regulatory signal in the process of cell proliferation. However, little is
known about how Ca2! entry changes during the cell-cycle. Patch-clamp experiments and microfluorimetry show that
store-operated Ca2! entry was substantially reduced in rat basophilic leukaemia cells cultured for 24 h under serum-
free conditions. Likewise, retinoic acid treatment blocked Ca2! influx activated by store depletion via inositol 1,4,5-
trisphosphate. Both procedures are known to arrest cells at the G0/G1 boundary of the cell-cycle and induced a
reduction in 5-bromo 2!-deoxyuridine incorporation into DNA. Ca2! release from the stores remained unaltered and
two types of K! currents were not affected in cells after serum starvation. The specific reduction in Ca2! entry was not
detected when using aphidicolin, 5-fluorouracil or thymidine to synchronise the cell-cycle. These data suggest that
store-operated Ca2! influx changed during cell-cycle progression which might have important implications for cell
growth. © 2001 Harcourt Publishers Ltd.
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