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The phospholipase C inhibitor U-73122 inhibits

Ca* release from the intracellular sarcoplasmic

reticulum Ca* store by inhibiting Ca** pumps in
smooth muscle

D MacMillan and JG McCarron

Strathclyde Institute of Pharmacy and Biomedical Sciences, University of Strathclyde, Glasgow, UK

Background and purpose: The sarcoplasmic reticulum (SR) releases Ca?* via inositol 1,4,5-trisphosphate receptors (IP3R) in
response to IPs-generating agonists. Ca®* release subsequently propagates as Ca*" waves. To clarify the role of IP; production
in wave generation, the contribution of a key enzyme in the production of IP; was examined using a phosphoinositide-specific
phospholipase C (PI-PLC) inhibitor, U-73122.

Experimental approach: Single colonic myocytes were voltage-clamped in whole-cell configuration and cytosolic Ca?*
concentration ([Ca®]qw) measured using fluo-3. SR Ca?" release was evoked either by activation of IPsRs (by carbachol or
photolysis of caged IP3) or ryanodine receptors (RyRs; by caffeine).

Key results: U-73122 inhibited carbachol-evoked [Ca*']., transients. The drug also inhibited [Ca?']. increases, evoked by
direct IPsR activation (by photolysis of caged IP;) and RyR activation (by caffeine), which do not require PI-PLC activation.
U-73122 also increased steady-state [Ca*"]. and slowed the rate of Ca* removal from the cytoplasm. An inactive analogue
of U-73122, U-73343, was without effect on either IPsR- or RyR-mediated Ca?* release.

Conclusions and implications: U-73122 inhibited carbachol-evoked [Ca?*]. increases. However, the drug also reduced Ca?*
release when evoked by direct activation of IP;R or RyR, slowed Ca?* removal and increased steady-state [Ca®"].w. These results
suggest U-73122 reduces IP;-evoked Ca?* transients by inhibiting the SR Ca?* pump to deplete the SR of Ca* rather than by
inhibiting PI-PLC.
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Introduction

The cytosolic Ca* concentration ([Ca*]w) is critically regu-
lated by the intracellular store (the sarcoplasmic reticulum,
SR), which controls Ca** release (Bootman et al., 2001; McCar-
ron et al., 2006). Two major routes of Ca®" release from the SR
exist. The first is the inositol 1,4,5-trisphosphate receptor
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(IPsR), the other, the ryanodine receptor (RyR; nomenclature
follows Alexander et al., 2009). In several cell types such as
smooth muscle and non-excitable cells (e.g. epithelial cells and
fibroblasts) IP;R is the predominant Ca®* release mechanism.
IP;Rs are activated by IP; generated via G-protein- or
tyrosine  kinase-linked  receptor-dependent  activation
of phosphoinositide-specific phospholipase C (PI-PLC)
(Bootman et al., 2001). Activation of PI-PLC catalyses the
hydrolysis of phosphatidylinositol 4,5-bisphosphate (PIP,) to
generate diacylglycerol and IP;. IP; subsequently releases Ca*"
from the SR to generate a local Ca?' rise, which may itself
induce further synthesis of IP; via a Ca*-dependent positive
feedback on PI-PLC (Bartlett et al., 2005). Central therefore to
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an understanding of the role of IP;Rs in Ca?*" regulation and
wave propagation is an appreciation of the control of the
PI-PLC/IP; signalling pathway.

Investigation of the PI-PLC pathway in agonist-evoked Ca*
signals has been aided by the development of specific,
membrane-permeant, activators and inhibitors. Among
several, U-73122 has been established as a selective pharma-
cological inhibitor of PI-PLC (Bleasdale efal., 1990; Smith
et al., 1990) and is used widely. U-73122 inhibited PI hydroly-
sis and IP; synthesis in broken cell systems and reduced
agonist-evoked [Ca*]y, rises in intact cells, such as neutro-
phils (Bleasdale et al., 1990; Smith et al., 1990), neuroblas-
toma cells (Thompson efal.,, 1991), acinar cells (Yule and
Williams, 1992) and platelets (Bleasdale et al., 1990). U-73122
has thus gained general acceptance as a specific PI-PLC inhibi-
tor and inhibition of [Ca*]., rises in intact cells by U-73122
has been interpreted as evidence for a contribution of PI-PLC
in the response in a number of studies (Yule and Williams,
1992; Hansen et al., 1995; Heemskerk et al., 1997), including
smooth muscle (Zizzo et al., 2008; Frei et al., 2009).

In the present study, which examined the role of PI-PLC in
IP;-mediated Ca* regulation in smooth muscle, U-73122
potently inhibited IP;-mediated Ca*" release independently of
PI-PLC activity.

Methods

Colonic myocyte isolation

All animal care and experimental procedures complied with
the Animal (Scientific Procedures) Act UK 1986. Male guinea
pigs (500-700 g) were humanely killed by cervical dislocation
and immediate exsanguination. The colon was immediately
removed and transferred to an oxygenated (95% O,/5% CO,)
physiological saline solution of the following composition
(mM): NaCl 118.4, NaHCO; 25, KCl1 4.7, NaH,PO, 1.13, MgCl,
1.3, CaCl; 2.7 and glucose 11 (pH 7.4). From this tissue single
smooth muscle cells were enzymically isolated (McCarron
and Muir, 1999), stored at 4°C and used the same day. All
experiments were conducted at room temperature (20-22°C).

Electrophysiological experiments

Cells were voltage-clamped using conventional tight seal
whole-cell recording (MacMillan et al., 2005). The composi-
tion of the extracellular solution was (mM): sodium glutamate
80, NaCl 40, tetraethylammonium chloride (TEA) 20, MgCl,
1.1, CaCl, 3, HEPES 10 and glucose 30 (pH 7.4 adjusted with
NaOH 1 M). The Ca*-free bathing solution additionally con-
tained (mM): MgCl,, 3 (substituted for Ca*) and EGTA, 1. The
pipette solution contained (mM): Cs,SO4 85, CsCl 20, MgCl,
1, HEPES 30, pyruvic acid 2.5, malic acid 2.5, KH,PO, 1,
MgATP 3, creatine phosphate 5, guanosine triphosphate 0.5,
fluo-3 penta-ammonium salt 0.1 and caged IP; trisodium salt
0.025 (pH 7.2 adjusted with CsOH 1 M). Whole-cell currents
were amplified by an Axopatch amplifier (Axon instruments,
Union City, CA, USA), low pass filtered at 500 Hz (8-pole
bessel filter; Frequency Devices, Haverhill, MA, USA) and digi-
tally sampled at 1.5 kHz using a Digidata interface, pCLAMP
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software (version 6.0.1, Axon Instruments) and stored on a
personal computer for analysis.

Assay of [Ca*]y

Cytoplasmic Ca*" concentration was measured as fluorescence
using the membrane-impermeable dye fluo-3 (penta-
ammonium salt) introduced into the cell via the patch pipette
(Bradley et al., 2004; MacMillan et al., 2008). Fluorescence was
quantified using a microfluorimeter that consisted of an
inverted microscope (Nikon diaphot, Nikon UK Ltd., Surrey,
UK) and a photomultiplier tube with a bi-alkali photo cathode.
Fluo-3 was excited at 488 nm (bandpass 9 nm) from a PTI Delta
Scan (Photon Technology International Inc., London, UK)
through the epi-illumination port of the microscope (using
one arm of a bifurcated quartz fibre optic bundle). Excitation
light was passed through a field stop diaphragm to reduce
background fluorescence and reflected off a 505 nm long-pass
dichroic mirror. Emitted light was guided through a 535 nm
barrier filter (bandpass 35 nm) to a photomultiplier in photon
counting mode. Interference filters and dichroic mirrors were
obtained from Glen Spectra (London, UK). To photolyse caged
IP; (25 uM) the output of a xenon flash lamp (Rapp Optoelek-
tronik, Hamburg, Germany) was passed through a UG-5 filter
to select UV light and merged into the excitation light path of
the microfluorimeter using the second arm of the quartz
bifurcated fibre optic bundle and applied to the caged com-
pound. The nominal flash lamp energy was 57 mJ, measured at
the output of the fibre optic bundle and the flash duration was
approximately 1 ms. Fluorescence signals were expressed as
ratios (F/F,) of fluorescence counts (F) relative to steady-state
(control) values (taken as 1) before stimulation (Fo).

Statistical analysis

Results are expressed as mean = SEM. Student’s t-tests were
applied to test and control conditions; a value of P < 0.05 was
considered significant.

Materials

Caged IP; trisodium salt was purchased from Invitrogen
(Paisley, UK). Fluo-3 penta-ammonium salt was purchased
from TEF labs (Austin, TX, USA). Cyclopiazonic acid (CPA),
U-73122 and its inactive analogue, U-73343, were each pur-
chased from Calbiochem-Novabiochem (Beeston, Notting-
ham, UK). Papain was purchased from Worthington
Biochemical Corporation (Lakewood, NJ, USA). All other
reagents were purchased from Sigma (Poole, Dorset, UK). IP;
was released from its caged compound by flash photolysis.
Carbachol (CCh) (100 uM) and caffeine (10 mM) were each
applied by hydrostatic pressure ejection using a pneumatic
pump (PicoPump PV 820, World Precision Instruments, Steve-
nage, Herts, UK). The concentration of caged, non-photolysed
IP; refers to that in the pipette. CCh and caffeine were each
dissolved in extracellular bathing solution whereas U-73122
and U-73343 were each dissolved in dimethylsulphoxide
(final bath concentration of the solvent, 0.05%, was by itself
ineffective). U-73122 and U-73343 were each perfused into
the solution bathing the cells (~5 mL per min).



Results

Phosphoinositide-specific phospholipase C is a key enzyme in
the regulation of IP;-mediated Ca® release from the SR. To
clarify the role of PI-PLC in IP;R-mediated Ca** regulation, the
effect of the PI-PLC inhibitor, U-73122, on the IP;-generating
agonist CCh, was examined in voltage-clamped, single
colonic myocytes. In these experiments, CCh was applied in
a Ca*-free bath solution to ensure that [Ca*], rises derived
from Ca*" release from the SR. The IP;-generating muscarinic
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Figure 1 The PI-PLC inhibitor U-73122 decreased carbachol-evoked
[Ca*]yo increases in voltage-clamped single colonic myocytes. At
—70 mV, carbachol (100 uM in the puffer pipette, CCh, ii) increased
[Ca*]eyo (i) as indicated by F/F. U-73122 (10 uM, n =5, P < 0.05)
decreased the carbachol-evoked [Ca*]q transients (i). Carbachol
was applied by hydrostatic pressure ejection (see Methods) at 1T min
intervals (ii). [Ca*']qw, cytoplasmic Ca®* concentration; F, fluores-
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agonist CCh (100 uM) reproducibly increased [Ca*]to
(Figure 1). U-73122 (10 uM; Figure 1) significantly (P < 0.05)
inhibited CCh-evoked [Ca?']q, increases (AF/Fy) by 90 = 3%
[from 2.24 = 0.4 to 0.27 = 0.1 (n = 5)], a result that appears
consistent with a requirement for PI-PLC generation of IPs.

Unexpectedly, in subsequent experiments, U-73122
appeared to inhibit IP;-mediated Ca* release independently
of PI-PLC. In these experiments the signal transduction
pathway that mediates IP; synthesis, that is, PI-PLC, was
bypassed by photolysing caged IPs. U-73122 (1 uM, Figure 2A)
significantly (P < 0.05) decreased the IP;-evoked [Ca*].y, tran-
sient (AF/F,) by 76 = 6% from 2.78 = 0.5 t0 0.59 = 0.1 (n=5).
U-73122 (10 uM, Figure 2B) significantly (P < 0.05) decreased
the IP;-evoked [Ca*]yw transient (AF/Fy) by 91 + 2% from
244 = 0.4 to 0.24 = 0.1 (n = 5). Interestingly, the inactive
analogue, U-73343 (10 uM) (Bleasdale etal., 1990; Smith
et al., 1990) used often as a control compound for U-73122,
did not significantly (P > 0.05) alter IP;-mediated [Ca*]to
increases evoked by photolysis of caged IPs;. The [Ca*]qio
increase remained at 105 * 9% of the control response [AF/F,
from 1.68 = 0.2 to 1.71 = 0.2 (Figure 3, n=135)]. As the [Ca*]cyt0
increase evoked by photolysis of caged IP; does not require IP;
synthesis, these results suggest that U-73122-evoked inhibi-
tion of Ca ?* release was not mediated by inhibition of PI-PLC
activity.

The inhibition of IP;-mediated Ca?* release by U-73122 may
arise from either a direct effect of the drug on IP;-mediated
Ca* release or indirectly via a reduction in the store’s Ca*
content. To distinguish between these possibilities, the effect
of U-73122 on RyR-mediated Ca** release was examined. If the
reduction in IP;R-mediated Ca?* release arose by depletion of
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Figure 2 The PI-PLC inhibitor U-73122 decreased [Ca®']q increases produced by photolysed caged IP; in voltage-clamped single colonic
myocytes. At —70 mV, photolysed caged IP; (M) increased [Ca*]eyo as indicated by F/Fo. U-73122 [T uM (A) and 10 uM (B), n=5 and 5, P <
0.05] decreased the IP;-evoked [Caz*]cyt0 transients. Representative examples of IPs-evoked Ca?* transients (from B) show the rate of Ca?* decline
before (control) and after U-73122 (C). Ca?* transients in U-73122 have been scaled in amplitude to match the control response. The 80-20%
decay interval is shown in each transient. [Ca®*]¢,t, cytoplasmic Ca?" concentration; F, fluorescence counts; Fo, steady-state fluorescence counts;
IP5, inositol 1,4,5-trisphosphate; PI-PLC, phosphoinositide-specific phospholipase C.
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Figure 3 The ‘inactive’ U-73122 analogue, U-73343, did not sig-
nificantly (P > 0.05) alter IPs-evoked [Ca®*] increases in voltage-
clamped single colonic myocytes. At —70 mV, photolysed caged IP3
(1) increased [Ca*].yo as indicated by F/F. U-73343 (10 uM, n=5, P
> 0.05) did not inhibit the IPs-evoked [Ca*']y, transients. [Ca*]eyo,
cytoplasmic Ca?* concentration; F, fluorescence counts; F,, steady-
state fluorescence counts; IPs, inositol 1,4,5-trisphosphate.

the store of Ca® then U-73122 should also inhibit RyR-
mediated Ca?" release because both IP;R and RyR access a
single common Ca** store in this smooth muscle preparation
(McCarron and Olson, 2008). U-73122 (10 uM, Figure 4A)
significantly (P < 0.05) decreased the caffeine-evoked [Ca*]cyco
transient AF/Fy by 73 = 11% from 1.69 = 0.3 t0 0.37 = 0.1 (n
=35). Thus, U-73122 appears to have a general inhibitory effect
on Ca* release from the intracellular SR Ca*" store. Again the
inactive analogue, U-73343 (10 uM), was without effect on
caffeine-evoked Ca® release [(AF/F,) from 2.05 + 0.2 to 1.96 =
0.2 (Figure 4B, n = 6, P > 0.05)]. These results suggest that the
decrease in IP;R- and RyR-mediated Ca* release is likely to be
explained by a reduction in the store’s Ca** content perhaps
by U-73122’s inhibition of the SR Ca* pump and that the
control compound, U-73343, is without effect on the pump.

In support of the proposal that U-73122 inhibited the SR
Ca?" pump, an increase in steady-state [Ca*]. (measured as
fluorescence) was observed following either 1 uM U-73122
[(F/Fo) from 1.26 = 0.1 to 1.57 = 0.2 (Figure 2A, n =35, P <
0.05)] or 10 uM U-73122 [(F/F,) from 1.04 + 0.1 to 1.37 = 0.1
(Figure 2B, n = 10, P < 0.05)]. Inhibition of the SR Ca* pump
is known to increase steady-state [Ca®*]y (Bradley et al.,
2002). The SR Ca* pump inhibitor CPA was without effect on
steady-state [Ca®*]¢y following U-73122. In these experiments
U-73122 elevated steady-state [Ca*] and inhibited caffeine-
evoked Ca* release (Figure 5A) after which CPA (10 uM) failed
to further increase steady-state [Ca*]cyo [(F/Fo) from 1.19 =
0.03 (U-73122) to 1.2 = 0.04 (CPA, n =4, P> 0.05)]. Similarly,
CPA (10 uM) decreased the caffeine-evoked [Ca*"] .y, transients
and increased steady-state [Ca*]uy:, (Figure 5B) after which
U-73122 evoked no further increase in steady-state [Ca*]yo
[(F/Fy) from 1.21 = 0.1 (CPA) to 1.19 = 0.1 (U-73122, n=3, P
> 0.05)]. These results suggest that U-73122 and CPA each
alter Ca?* signals via a common mechanism.

Further support for a U-73122-evoked inhibition of the SR
Ca? pump was found in the observation that the drug signifi-
cantly slowed the rate of Ca® removal from the cytoplasm
following each of IP;- or caffeine-evoked Ca? release
(Figures 2C and 4C). The 80-20% decay interval following IP;-
and caffeine-evoked Ca* release was 3.5 = 0.7 sand 2.9 = 0.3 s
in controls and 5.9 + 0.9 sand 4.7 = 0.4 sin U-73122 (n =10
and 5, P < 0.05) respectively. Taken together these data imply
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that U-73122 reduced the SR Ca* store content by inhibiting
SR Ca* pump activity, in addition to inhibition of PI-PLC.

Discussion and conclusions

In the present study, our initial experiments found that
U-73122 inhibited CCh-evoked [Ca®'] increases, a result
that appeared consistent with the proposed mechanism of
action of U-73122, that is, inhibiting PI-PLC activity (Bleas-
dale et al., 1990; Thompson et al., 1991). However, in subse-
quent experiments, U-73122 also inhibited Ca?" release
evoked by photolysed caged IP; and hydrostatically applied
caffeine. Inhibition of PI-PLC activity is unlikely to account
for the inhibition of SR Ca* release evoked by either photoly-
sed caged IP; or caffeine as the former mechanism does not
use the signal transduction pathway that mediates IP; synthe-
sis and the latter’s mechanism of action is independent of PI
hydrolysis and IP; synthesis. A direct selective inhibitory
effect of U-73122 on IP;R is also unlikely as RyR-mediated Ca*
release was also reduced by U-73122. The decrease in IP;R-
and RyR-mediated Ca?* release can be explained by a reduc-
tion in the store’s Ca*" content by U-73122’s inhibition of the
SR Ca* pump; IP;R and RyR access a common Ca* store in
this smooth muscle type (McCarron and Olson, 2008).
Support for this proposal is found in the observation that the
SR Ca? pump inhibitor, CPA, failed to increase steady-state
[Ca®*]eyo after U-73122. U-73122 also failed to increase steady-
state [Ca*']o after CPA. These experiments suggest that CPA
and U-73122 have a common mechanism of action, that is,
SR Ca* pump inhibition. U-73122 also slowed the rate of Ca*
removal from the cytoplasm, an effect predictable from inhi-
bition of the SR Ca** pump. Together the results are consistent
with U-73122 inhibiting the SR Ca* pump to reduce IP;R- and
RyR-mediated Ca* release.

U-73122 is reported to specifically inhibit PI-PLC activity
(Bleasdale et al., 1990; Smith et al., 1990). However, a discrep-
ancy between the concentration of U-73122 required to
inhibit PI-PLC and those inhibiting Ca*" release was also
observed in these initial reports suggesting that U-73122 spe-
cifically inhibited PI-PLC activity (Bleasdale et al., 1990; Smith
et al., 1990). Importantly, higher concentrations of U-73122
are required to suppress enzyme activity than to inhibit
agonist-induced Ca* release. For example, U-73122 inhibited
IP;-mediated Ca?* release at concentrations of 1-2 uM, while
the production of IP;, used as an indicator of PI-PLC activity,
may only be significantly reduced at higher concentrations,
for example 10 uM (Alter et al., 1994; Hellberg et al., 1996;
Pulcinelli ef al., 1998). In platelets, the activity of PI-PLC was
resistant to U-73122 up to 50 uM despite the drug inhibiting
agonist-induced Ca®" increases at much lower concentrations,
for example 1 uM (Muto et al., 1997; Pulcinelli et al., 1998).
The reported ICs, value of U-73122 for PI-PLC inhibition was
40 uM whereas that for inhibiting the Ca* transient was 1 uM
(Bleasdale et al., 1990). The results in the present study in
smooth muscle show that U-73122 inhibited SR Ca* release at
a concentration (1 pM) up to 50-fold lower than concentra-
tions reported necessary to inhibit PI-PLC activity in other
cell types (Smith etfal.,, 1990; Muto etal.,, 1997; Pulcinelli
etal., 1998; Hou et al., 2004).
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Figure 4 The effect of the PI-PLC inhibitor U-73122 and its inactive analogue, U-73343, on the [Ca*']. rise evoked by caffeine in
voltage-clamped single colonic myocytes. (A) At =70 mV, caffeine (CAF, 10 mM, ii) increased [Ca®*]qo (i) as indicated by F/Fo. U-73122 (10 pM,
n=15, P<0.05) decreased the caffeine-evoked [Ca®']¢ transients (i). (B) The inactive U-73122 analogue, U-73343, did not significantly (P >
0.05) alter caffeine-evoked [Ca®']qyo increases. At —70 mV, caffeine (CAF, 10 mM, ii) increased [Ca*].y (i) as indicated by F/Fo. U-73343 (10 uM,
n=6, P> 0.05) did not alter the caffeine-evoked [Ca*']. transients (i). Representative examples of caffeine-evoked Ca?* transients (from B)
show the rate of Ca*" decline before (control) and after U-73122 (C). Ca* transients in U-73122 have been scaled in amplitude to match the
control response. The 80-20% decay interval is shown in each transient. [Ca?*]w, cytoplasmic Ca®* concentration; F, fluorescence counts; Fo,
steady-state fluorescence counts; PI-PLC, phosphoinositide-specific phospholipase C.
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Figure 5 The effect of the SR Ca*" pump inhibitor CPA on caffeine and steady-state [Ca*]q increases before and after U-73122 in single
colonic myocytes. Caffeine (CAF, 10 mM, ii) increased [Ca®']eo (i) as indicated by F/F. U-73122 (10 uM) decreased the caffeine-evoked
[Ca*]eyo transients and increased steady-state [Ca?*]qo (Ai). CPA (10 uM) evoked no further increase in steady-state [Ca*]eyo [(F/Fo) from 1.19
*=0.03 (U-73122) to 1.2 = 0.04 (CPA, n=4, P> 0.05)]. Similarly, CPA (10 pM) decreased the caffeine-evoked [Ca*"]., transients and increased
steady-state [Ca®"Jey0 (Bi). U-73122 (10 uM) evoked no further increase in steady-state [Ca*"lyo [(F/Fo) from 1.21 = 0.1 (CPA) to 1.19 = 0.1
(U-73122, n = 3, P > 0.05))]. [Ca*"]¢y0, Cytoplasmic Ca®* concentration; CPA, cyclopiazonic acid; F, fluorescence counts; Fo, steady-state
fluorescence counts; SR, sarcoplasmic reticulum.
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The present findings in colonic smooth muscle are in agree-
ment with other observations that suggest U-73122 may
inhibit SR Ca® release independently of PI-PLC inhibition
(Berven and Barritt, 1995; Grierson and Meldolesi, 1995; Hell-
berg et al., 1996; Pulcinelli et al., 1998). Inhibition of SR Ca*
pump activity in liver microsomes and hepatocytes (De Moel
et al., 1995) and emptying of the Ca* stores in PC12 cells by
U-73122 have been reported (Clementi et al., 1992; Grierson
and Meldolesi, 1995). U-73122 has also been shown to
increase steady-state [Ca®]q (Smallridge et al., 1992) and to
slow the rate of recovery of Ca*" to resting levels following
release (Grierson and Meldolesi, 1995) in other preparations,
although the latter effect was attributed to PI-PLC inhibition
(Grierson and Meldolesi, 1995). U-73122 has also been shown
to inhibit Ca** release from RyR in the form of Ca* sparks and
via IP;R as Ca* puffs (Bayguinov et al., 2000; Liu et al., 2007).

The present results are consistent with inhibition of the SR
Ca? pump providing a mechanism by which U-73122 inhib-
its IP;-mediated Ca* release. In some experiments inhibition
of IP;-mediated Ca®* release occurred before an increase in
steady-state [Ca®']q was decreased. The latter is a common
feature of SR Ca* pump inhibition. A slow Ca* leak from the
SR by Ca®" pump inhibition may have been initially compen-
sated by Ca* extrusion from the cytoplasm via the plasma
membrane Ca* pumps so that little change in resting [Ca*] o
occurs although the SR Ca*" content has begun to decline (see
Figure 2). The reduced SR Ca® content was apparent when the
cell was activated by, for example, IP; and so an inhibition of
IP;-mediated Ca*" release occurred prior to an increase in
steady-state [Ca*"]cy. As Ca®* is repeatedly released from the
store but not subsequently returned via the SR Ca* pumps
(because of inhibition by U-73122), increased steady-state
[Ca®*]qyo levels result. Although a direct inhibitory effect of
U-73122 on either IP;R or RyR cannot be fully excluded,
reduced IP;R- and RyR-mediated Ca®" release, an increase in
steady-state [Ca*]q and a slowed rate of Ca® removal are
each consistent with SR Ca®* pump inhibition.

In conclusion, U-73122 inhibits SR Ca*" release indepen-
dently of PI-PLC and via inhibition of the SR Ca** pump. This
additional effect of U-73122 on Ca?** signalling may compli-
cate interpretation of results when the compound is used to
define PI-PLC function.
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