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cells and thereby provides a measure

compounds. Monocyte-derived hepatocyte-like (MH)
cells have been developed as a tool to investigate longterm hepatotoxicity, metabolism and drug interactions5.
Furthermore, patient-derived MH cells could provide a
tool for diagnosis or exclusion of idiosyncratic DILI1,6 and
provide the causative agent in polymedicated patients.
In this study, MH cells (MetaHeps®) were used on the
CardioExcyte 96 and changes in impedance, and
therefore confluency, were used as a measure of toxicity.
Intrinsic (dose-dependent) effects of paracetamol could
be identified consistent with other methods of liver injury
detection. Therefore, the CardioExcyte 96 in combination
with patient-specific MH cells provides a novel tool for
investigating intrinsic and idiosyncratic DILI.
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Figure 1: A Increasing concentrations of paracetamol induce a decrease
in base impedance of MH cells which can be monitored continuously.
Tween (2%) induced 100% cell death and was used as a positive control.
B Toxicity measurement of MH cells using an LDH release assay.
Paracetamol showed a dose-dependent effect on toxicity in both assays.

Application Note
In subsequent experiments, the effect of low and intermediate concentrations of paracetamol and washout
was investigated. Figure 2A shows the effect on base
impedance of MH cells after exposure for 24 or 48 hours
of 1 mM paracetamol. The results show that exposure
to low doses of paracetamol causes only transient
effects on toxicity parameters compatible with cellular
“adaptation”. This is a phenomenon reported in humans7
and

animals8,
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toxicity
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using LDH release experiments (Figure 2B).

Figure 3: A Normalized impedance versus time (in hours) after MH cells
were exposed to 5 mM paracetamol for 24 or 48 hours. Cells recovered,
indicated by the increase in base impedance, when paracetamol was
washed out after 24 hours but toxicity continued when 5 mM paracetamol
was added again for a further 24 hours. B Toxicity measurement using
LDH release assay also shows that toxicity is reversed upon washout of
paracetamol but continues with a 2nd dose of paracetamol after 24
hours.

toxicity whereas continued exposure lead to increased
hepatoxicity. This is important in order to identify
compounds with the potential to cause liver damage
despite discontinuation of treatment.
In summary, the CardioExcyte 96 has the capability
Figure 2: A Normalized impedance versus time (in hours) after MH
cells were exposed to 1 mM paracetamol for 24 or 48 hours. Repeat
exposure to paracetamol causes adaptation and only transient toxicity
is observed. B Toxicity measurement using LDH release assay also shows
repeated exposure to low doses of paracetamol cause transient toxicity
of hepatocytes.

Figure 3 shows exposure of MH cells to an intermediate
dose (5 mM) of paracetamol on the CardioExcyte 96
(A) and LDH release assay (B). In this case, washout of
paracetamol after 24 hours resulted in recovery from

to record multiple samples of hepatocyte-like cells
simultaneously in real-time, a critical feature in monitoring
cytotoxicity. The data recorded on the CardioExcyte 96
is comparable with results derived from the standard
LDH release assay and thus strenghtens the scientific
relevance of impedance-based toxicity assays. A
reliable assay for the detection of DILI is urgently needed
to prevent the inappropriate withdrawal of potentially
life-saving compounds.
Impedance measurements
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and cultured under propriety conditions for 24 hours prior
to exposure to paracetamol. About 2 hours before drug
application the medium was completely removed from
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were normalized to a group of control measurements

Methods

(n=5-11) on the same plate.

Cells
Monocyte-derived hepatocyte-like cells from MetaHeps®
were used. MH cells were derived from healthy donors
and cryopreserved after generation.
Nanion Technologies GmbH

phone +
 49 89 218997972

Gabrielenstr. 9

fax

80636 Munich, Germany

www.nanion.de • info@nanion.de

+49 89 218997960

