Dynaflow® Application Note
hKv4.3 antiarrhythmic compound inhibition
Increased experimental efficiency

Ion channel:
hKv4.3
Cell type:
CHO-K1
Chip type:
DF-16

Data courtesy of AstraZeneca, Mölndal, Sweden

Methods

Figure 1

The Dynaflow system was used in a characterization study of a
promising antiarrhythmic substance (Persson et.al., 2005). The
drug was tested on

hKv1.5 and hKv4.3, two

ion channels

associated with the heart beat. The Dynaflow system and
DF-16 chips were used to increase the efficiency and enable an
increased number of concentrations per cell.
Figure 1 shows experiment with the hKv4.3 channel.
The hKv4.3 gene was co-transfected with the hKChIP2.2
gene (to enhance the similarity of the current response
compared to native
were

voltage

responses)

clamped

at

in

CHO-K1

-80mV

in

cells.

Cells

whole

cell

configuration and directly put in the buffer flow of the
first channel. The voltage dependence of the hKv4.3/
hKChIP2.2 is shown in Figure 1 together with the currentvoltage plot based on recordings from 7 cells.

Contact us for more information:
info@fluicell.com

www.fluicell.com

®
Pioneers in Single Cell Biology

R-propafenone as a reference

Figure 2A

R-propafenone was used as a reference substance in the
study. When evaluating the inhibitory effect of R-propafenone,
cells were stimulated with a voltage pulse (+40mV for 1
second,

0.2 Hz).

Cells

were

exposed

to

increasing

concentrations of the drug (0.1-100 µM) over the course of 3.3
minutes of total exposure per substance. Figure 2A shows
the recording of the current response during application
of control and increasing concentrations of antagonist
in cumulative applications. It can be seen in the current
re-sponse

that

R-propafenone

exerts

the

major

inhibitory effect by speeding up the inactivation kinetics
and

only

slightly

by

decreasing

the

peak

current

amplitude. For this reason when plotting the dose response
curve the total charge (current time integral, AUC) was used
instead of peak current values. The AUC measured in the
presence of drug was normalized to the control value in the
same cell and plotted as a function of the logarithm of drug
concentration (Figure 2B). Data was fit to a Hill sigmoid
concentration-response curve and the resulting plot was used
to determine the IC50-value (n=5).

In current amplitude

control experiments the current at the end of the protocol (~24

Figure 2B

min) was 95.8% (n=5) of the current in the beginning of the
protocol. Read more about the results of this study and an
additional study where the same substance was tested on
hERG, hNav1.5 and hKvLQT (ion channels also related to the
heart beat) in the mentioned references.

IC50 = 1.7 0.5µM (n=5)
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