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A Powerful Method for the Determination of the
Spatial and Temporal Changes of Intracellular
Ca’" in Single Living Cells by Laser Scanning
Confocal microscopy. Yang Xiaoyi, Yan Kun,
Laboratory of
Institute of Biophysics,

Huang Youguo ( National

Biomacromolecules,

Academia Sinica, Beijing 100101, China).
Abstract

the spatial distribution and the dynamic changes

Procedures for the determination of

of intracellular Ca®>" signaling in single intact liv-
ing cells are described using laser scanning confo-
cal microscopy (LSCM) and the highly fluores-
cent Ca®” -sensitive dye, fluo-3/AM. The dura-
tion, dye concentration, and requirement for
Pluronic are determined empirically for the load-
ing conditions. It is especially important for the
proper intracellular dye concentration to provide
adequate signal strength for detection while not
to disturb normal intracellular physiology. For
in C57BL/6] macrophages,
found that cells cultured on glass cover slips were
incubated for 1 h at 37C with 6 pmol/L fluo-3/
AM, resulting in excellent LSCM imaging of

example, it was

intracellular Ca®* . The similar results have been
successfully obtained by this method for other
types of cells such as vascular smooth muscle
cells, Chinese hamstar ococytes. It may provide
an available, wvisual experimental approach for
investigation into the dynamic changes of Ca®”
signal and their relationship to transmembrane
Ca’" gradient in living cells under the physiolog-
ical and pathological conditions.

Key words intracellular Ca®", laser scanning

confocal microscopy (LSCM), fluo-3/AM
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B Ca EEMRINHBMER, HEBERRANE G EENFREER D, FREES%E, *
VBFEISE L, TIXt AL Co® " @ E /Y Ba® " HLNE{E T RN .
XMW WIUREE, T28E, MR, FSEHE, BAMEAR

BnmfEHEEERNIASAARERESR
FEMEYERY, T2 HEEEHPHERER
MERZ—. EHNERRVSEFIEAFELR
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R Ca® " 18 Ay HIEE 15 5.
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1.2 SEREEHNICR

RBER S R, ERFEHRR
LR EiE®: B, LA T =8 Ca2* @il
HOEEE D). BIBW: 140 mmol/L K14
. 10 mmol/L EGTA. 10 mmol/L Hepes,

pH 7.4. B 7L #E W : 110 mmol/L BaCl,,
10 mmol/L Hepes, pH 7.4. F& Fr 4 #% K &%
(Dagan 8800, USA) 5 /R i 2 (VC 10
Kohden, Japan) &1 8 if 25 & 1k 55 % 2 5
WEAE 1 kHz f1 10 kHz. S EKEMAREZ
[m R AT 10 GQ. /| - 50 mV #i%H
EMERZE +10 mV, #HA& LA Ca* " liEE3);
H-70 mVIIKZE -10 mV, % T & Ca?*
WEES); F-60 mV RIFHEET, iILFEXB
B Ca® ' AN B K EREETED.
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=G EENE M, BiEFS54A
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HAREE. FHEEEYHAYE £ EER
~. FHAMEH R 8%, P<0.05 6,
RREREE, AGRitFEX.

2 %5 R

EHAB I T-2 % 10 mg/L, EFM
AHEERE B, LA T =/ Ca?* EEM R
BEED, RS Ca®' 18 iE M # # verapamil
37.5 mg/L fl Ca** iEiE ¥ 307 BAY K 8644
5 pmol/LiIFFATHEE. HRE 1 iR, T2 #F
# (10 mg/L) ff B & Ca®" i B9 T U HE X
TFE 67.2%, FFHCET[R14E 5 60.5%, M}
FIEK 28.7%; 1§ L B Ca®" 3EiE 1 FFRAE
TFE 78.4%, FERETIRI4E%E 76.5%, ><MEf
[EIZEL 24.9% ; f# T A Ca®* 8 A FF R
TFE76.3%, JFikAfEI4E4H 62.8%, XN
K 40.4% . T2H XXM AT =BCS2" i
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F1 T2BFFEMOUNAERE B, LA T=8 Ca®* iEiliE H R0
FF AT 8]/ ms XA BT[]/ ms B FAE{E/ pA Fr &
B Xt 5 6.33+2.54 96.20%6.07 1.79+0.61 0.061 +£0.024
T2 &% 2.50+0.41" 123.80 +4.23% 1.23+0.18 0.020 +0.003V
L bogi] 11.68 +7.10 98.62 +5.44 2.41+1.10 0.102 £ 0.053
T2#%E 2.14+0.34Y 123.18 +8.09% 1.44+0.28 0.022 £ 0.004"
T Xt B 3.50+0.70 93.06+7.73 1.09+0.57 0.038+0.011
T2#H#E 1.30+0.07% 130.64 + 4.41% 1.06 +0.45 0.009 + 0.002%

. T2HEME N 10 mg/L; VP<0.05, ¥P<0.01, ERESMBEBEFBREAFITHE L.

#2 Ca*tiRiEBE AN verapamil 5 Ca?* Wi E BN BAY K 8644 I OHLARE B, LA T =8 Ca* " @ iEH KW

FF i 6]/ ms < P B8] /s B LR E/ pA FF i %K
Fogic] 5.71£0.50 33.26 +13.96 1.20+0.09 0.160 + 0.059
B VER 2.40+0.20Y 147.19 + 45.60% 1.36+0.02 0.017 +0.047Y
Xt B 2.59+0.33 88.40+14.73 1.41+0.22 0.033+£0.009
BAY 4.74+0.42Y 35.30+12.41Y 1.40+0.18 0.149 + 0.098Y
xf B8 4.15+0.30 124.88 +35.19 1.53+0.49 0.035+0.013
L VER 2.42+0.25Y 190.45+19.31Y 1.02£0.19 0.013 +£0.002Y
*f B8 3.24+40.21 152.90 +29.99 1.62+0.59 0.021+0.004
BAY 4.52+0.39Y 110.71+ 9.03Y 1.55+0.71 0.040 £0.005"
*f B8 2.07+0.10 65.02+ 9.88 0.76 £0.04 0.032+£0.006
T VER 1.51+0.27Y 188.89 +21.03V 0.66+0.13 0.008 +0.002"
fogiicd 1.89+0.15 116.19+14.34 0.65+0.05 0.016 +0.003
BAY 2.32+0.03Y 49.96 + 11.65V 0.66%0.05 0.046 £ 0, 009"
¥: VER (verapamil) #/%&% 37.5 mg/L, BAY (BAY K 8644) #/ &% 5 pmol/L; VP<0.01, FR5X M HE
AR BFHGITEEL.
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Single Channel Analysis on the Calcium Block-
ade Action of T-2 Toxin in the Cultured Cardiac
Cells. Peng Shuangqging, Zhang Wenjie, Yang
Jinsheng ( Beijing Institute of Pharmacology
and Toxicology, Beijing 100850, China).

Abstract The effects of T-2 toxin on the activi-
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ties of B-type, L-type and T-type Ca** channels
were recorded on cultured ventricular myocardio-
cytes of neonatal Wistar rats by cell-attached
patch clamp technique. T-2 toxin at dose of
10 mg/L significantly inhibited the activities of
the three types of Ca®* channels. The open time
of Ca®** channels was shortened and the open-
state probability was decreased, whereas there

were no significant variations in the amplitude of

ionic current flowing through the Ca’* channels.
Compared with verapamil and Bay K 8644, the
effects of T-2 toxin on the Ca’* channels were
similar to the blockade effect of verapamil. It
was suggested that the cytotoxic action of T-2
toxin may be due to the damages of cell
membrane.
Key words f{usarium toxin, T-2 toxin, cardiac

cell, calcium channel, patch clamp technique
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