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Fig 1. Cardiac action potentials in cultured AT-1
cells. A. rat-like action potentiaE”"d 2EE»B. guinea pig-like action
potentiaE”"d 4E8»C. canine-like action potentiaE”"d 10E8D. canine
midmyocardial-like action potential. In AT-1 cellsE-the action po-
tential duration and the plateau magnitude are associated with the

size of L-type calcium current. The dashed line indicates zero poten-

tial.
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Sodium currents with different kinetics of activation and inactivation. Lefi panel shows the inward sodium current

recorded in an AT-1 cell at d 3 in culture. The current activates and inactivates slowly. Right panel is the current recorded in a cell at d 14 in

culture. The current shows fast activation and inactivation with an increased density. The activation threshold for sodium currents with different

kinetics is around — 60 mV. The currents reach to the maximal level during depolarization to — 30 mV. The inward sodium currents are

blocked by low concentrations of tetrodotoxin. The whole-cell voltage clamp protocol is shown also.
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Fig 3. Two types of calcium currents in cultured
AT-1 cells. To record calcium currentsE-sodium current in AT-1
cells was blocked by tetrodotoxin. Two holding potential€™" V; EGvere
used. At Vj, of —70 mVE-a large inward current was recorded at
various testing potentials£™™ V. EE»At V, of — 40 mVE to inactivate
sodium and T-type calcium currents£8-I-type calcium current
£71¢,1EC@was recorded. T-type calcium currenf’ I, £Cis the differ-
ence between the current recorded at V}, of —70 mV and [, at V),

of —40 mV.
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HERG expressed current

I, And HERG currents. Left panel is I, current recorded in an AT-1 cell at d 8 in culture. Iy, Activates around — 30 mV

and reaches to its maximal level during depolarization to + 10 to +20 mV. As depolarizing potentials increaseE-the current magnitudes gradu-

ally declineE—showing an inward rectification phenomenon. Right panel represents HERG current recorded in a Chinese hamster ovay  CHO£O
cell which is transiently transfected with HERG ¢cDNA. Both I, and HERG currents share similar featuresE-except different kinetics.
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Tab 1. ICs, values for drug block of I, or HERG in mouse atrial tumor myocytes AT-1 and mammalian transfected cells

1Csy for Iy, block

ICsy for HERG block

Drug category /oL, Cell type Jpmoi L, Cell type
Antiarrhythmic drug
Quinidine 1.0+£0.3 AT-1 cells 0.27+0.06 L-cells
Disopyramide 58+ 12 AT-1 cells 92+ 24 L-cells
Procainamide 380 + 218 AT-1 cells 298 + 13 L-cells
N-Acetyl procainamide 92+6 AT-1 cells 47+ 16 L-cells
Amiodarone 0.7+0.2 AT-1 cells 0.95+0.08 L-cells
Dofetilide 0.011+0.002 AT-1 cells 0.015+0.003 L-cells
Tbutilide 0.020 +0.001 AT-1 cells
d-Sotalol > 50 AT-1 cells
Antipsychotic drug
Risperidone ~1.0 AT-1 cells
Ziprasidone ~5 AT-1 cells
Olanzapine > 50 AT-1 cells
Antihistamine drug
Terfenadine 0.097 +£0.012 AT-1 cells 0.085 +0.020 HEK-293
Prokinetic drug
Cisapride 0.004 £ 0.002 AT-1 cells
Antipasmodi drug
Terodiline 0.0037 £ 0.0018 AT-1 cells
Antiepileptic drug
Valproic acid 20 AT-1 cells
Antibiotic drug
Erythromycin 52.4+6.7 AT-1 cells 70.2+£9.5 CHO cells
Moxafloxacin 0.75+£0.31 AT-1 cells
Sparfloxacin 0.23+0.07 AT-1 cells
Grepafloxacin 27.2+11.6 AT-1 cells
Gatifloxacin 26.5+13.4 AT-1 cells
Antifungal drug
Ketoconazole 0.05+0.01 AT-1 cells 0.07+0.02 CHO cells
Hypotensive drug
Trimethaphan ~ 10 AT-1 cells
Ca’* Blocker
Amoldipine 3.0+0.4 AT-1 cells
Miberfradil 0.75+0.14 AT-1 cells 0.82+0.20 CHO cells
Verapamil 1.3+£0.2 AT-1 cells 0.78+0.23 HEK-293
Other
OPC-18790 0.96+0.12 AT-1 cells
Leuvangladin E, 2.7+1.1 AT-1 cells

L-cells£%mouse fibroblast cellsEXCHOEChinese hamster ovary cellsEXHEKE®human embryonic kidney cells. The tail current of I, or HERG
was measured upon repolarization to — 40 mV following depolarization to + 20 mV from a holding potential of —40 mV or —80 mV. n=7 -
12 for each drug tested. x + SE.
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Mouse atrial tumor myocytes AT-1 in cardiac electrophysiologic

and pharmacologic studies

YANG Tao
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AbstractE® Atrial tumor myocytesE AT-1 cells£0
were derived from tumor-bearing mice in which
SV40 T large antigen drives atrial natriuretic pro-
moter. AT-1 cells possess many features typically
seen in cardiac cells from other speciesEsuch as
spontaneous beatingE-multiple ion channels and
responses to drugsE-etc. Major ion channels are
present in AT-1 cells£° sodiumE- calcium and
potassium channels. Sodium channel in AT-1
cells is highly sensitive to blocker tetrodotoxin. L-
and T-type calcium channels respond to classical
blockers. An important outward potassium current
in AT-1 cells is the rapidly-activating delayed rec-

tifiel” I,£Q Iy, Is the sole time-dependently re-
polarizing potassium current in AT-1 cells. AT-1
cells are a very useful tool for studies in cardiac
electrophysiology and pharmacology. As yetE-a
great number of cardiac and non-cardiac drugs
have been tested for their I, blocking actions in
AT-1 cells. The polymorphic ventricular arrhyth-
mis torsade de pointesECis a severe side effect of
Ik, blockers.

Key wordsE® myocardiumE» cellsE= AT-1£» ion
channelsE»action potentialsExdrug studies
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