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Abstract [Objective] Thapsigargin  (TG), a sarcoplasmic reticulum (SR) Ca®*-ATPase in-
hibitor, is commonly employed to deplete SR Ca’* content. In this study, we investigated the time ef-
fects of TG (100 nmol *+ L") on SR Ca®* content and SR Ca®* release, and the relationship between
them. [Methods] Local field stimulation was delivered to freshly isolated rat single cardiac myocytes
to generate action potential-induced Ca’* transients (ACT) for assessing intracellular Ca®* release. Caf-
feine (20 mmol * L-')-induced Ca’* transients (CCT) was used to estimate the SR Ca®* content. Re-
sults were recorded by confocal Ca** imaging with a Zeiss LSM-410 confocal microscopic system.
[Results ] Time-dependent effects of TG on ACT peak were: 5.55+0.28 (in F/ Fo, the normalized
fluorescence, where Fo denotes the resting fluorescence), O min; 4.89 +0.36, 10 min; 2.58
0.38, 17 min; 2.11%0.19, 25 min; 2.22+0.17, 35 min; and 2.27 £0.27, 50 min.
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Time-dependent effects of TG on CCT peak were: 6.73 +£0.17, 0 min; 6.60+0.59, 10 min;
6.24+0.44, 17 min; 3.99+0.28, 25 min; 2.24 +0.37, 35 min; and 1.14 +0.01, 50 min.
Curve of ACT as a function of CCT displayed a steep “J”-like shape. [ ConclusionJTG demonstrates a

nonlinear time-dependence on cardiac intracellular Ca** release and SR Ca** content. Partial deple-

tion of SR Ca** content severely diminishes Ca** release, suggesting that SR Ca’* release is tightly

regulated by Ca®* from the lumenal side of the SR.
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Fig.1  Diagram showing local field stimulation to e-

voke cardiac myocyte Ca’* transients
A pair of electrodes with bare platinum ends was placed on both
sides of a selected cell and was connected to a stimulator to provide local

field stimulation for estimating Ca’* release from the sarcoplasmic

reticulum (SR)
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Fig.2  Diagram showing caffeine application to esti-
mate the SR Ca’* conten

Releasable SR Ca’* content was delermined by applying a 500 ms
puff of 20 mmol + L' caffeine delivered through a micropipelte. (=4

" pmat tip), which located downstream of the cell
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1. 80, 50 min £ 1. 86; FAHF-AY ACT 3BE (K
Bi— B E SR BB ) Rk (X R4 Z 50
min 4, BL¥H F/ Fo, TH) 4. 3.36 0. 06,
3.39+0.04, 2.22+0.01, 1.92+0.01, 1.71x
0.01 and 1.76 £0.01, ACT ¥ ERK KR
5.55+0.28 (n=48), 4.89:0.36 (n=15),
2.58+0.38 (n=10), 2.11x0.19 (n=16),
2.22+0.17 (n=15) and 2.27 £0.27 (n=12) (&
3B).
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1.76 +0.01 #1 1.01 +0. 01, CCT -1y fH KK
H:6.73£0.17 (n=70), 6.60+0.59 (n=15),
6.24£0.44(n=10), 3.99+0.28 (n=16), 2.24 +
0.37 (n=12) # 1.140.01 (n=11) (& 4B).
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Fig. 3 Time-dependent effect of thapsigargin on car-
diac myocyte action potential (AP) induced Ca’* transients
A. Representative results of Ca** transients for each group. From
top to bottom: group 0 min. group 10 min, group 17 min, group 25
min, group 35 min, and group 50 min. Left: Confocal linescan im-
ages. Right: Time course of the corresponding Ca’* transients. Arrow

showing the heginning of AP-induced
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Fig.4 Time-dependent effect of thapsigargin on car-
diac myocyte caffeine-induced releasable SR Ca’* content

A. Representative results of caffeine-induced releasable SR Ca’*
transients for each group. From top to bottom: group 0 min. group 10
min, group 17 min, group 25 min. group 35 min. and group 50 min.
Left: Confocal linescan images. Right: Time course of the corresponding
caffeine-induced Ca** transients. Arrow showing the beginning ol caf-
feine-induced Ca®* transients., B. Averaged caffeine-induced Ca’* tran-
sients (CCT) peaks from each group showing as a function of time after

TG application
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Fig. 5 Relationship between action potential induced

Ca?’ transients and Caffeine-induced Ca’* transients

A. Comparison of the time course of transients between vorre-
sponding ACT and CCT (data from Fig. 3A & Fig. 4A). B. Comparison
of averaged ACT peaks and CCT peaks. 3, P <0.05. C. ACT peaks
as a function of CCT peaks(data from Fig. 5B)
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