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Introduction and Aims

We present a multidimensional model for the liver which is coupled to
In silico cells performing a metabolic function. The primary goals of this
study were (1) to set-up and verify a whole body model coupled with an

Prediction of distribution of
substances In the liver
lobule. Concentration of
toxicity marker NAPQI Is
much larger In the
centrilobular region which
IS more sensitive to

In silico liver, (ii), to predict the distribution of substances in silico for
acetaminophen, and (iii) to extrapolate critical doses from In vitro data. In
this model we reconstructed a network for acetaminophen metabolism,
Integrated this into an In silico liver model, simulated uptake and
distribution, and performed simulations upon administration of different

single doses. 1 -05 0 05 1 acetaminophen  toxicity
X/ (zonation).
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The metabolic network model for the hepatocytes, based on ordinary 2 —
differential equations for metabolism and toxicity of acetaminophen I '
(APAP), was set-up based on literature data. gt:
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High acetaminophen load results in high concentration of hydrogen
neroxide and subsequent liver failure. Prediction of the viability of the
nepatocytes in vivo and prediction of LD, value depending on CYP3A4

Individual cells are integrated to a multiscale model of the organ expression. CYP expression factor is defined as an average value.
consisting on a set of cells ordered along a sinusoid, which is then Region of high risk 6.0 cyPanL - 0o
iIntegrated to a model of the lobule. We assume that the substance o-8 CYP3A4=1.9
disperses along the sinusoid. Cells are necrotic when a critical Ee Moo Y [Eollag 1T '
concentration of a toxic metabolite (H,O,) Is reached.
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Blood s transported through | The model for the liver is then Acetaminophen
sinusoids from the portal to the | integrated into a whole body Prediction of the viability of the hepatocytes in vivo and prediction of LD,
central vein. The hepatocyte | model where the other organs are value depending on CYP3A4 expression.

population has different CYP factors  represented as compartments.
In the lobule (zonation).

Conclusions

Results We present a multi-scale modeling approach integrating cellular and organ
models in a whole body environment suitable for predicting spatiotemporal
Plasma Liver variations in drug response and toxicity.

ggggﬁggi s00mgkg | The presented work Is a basis for efficiently analysing inter-individual
2m 2000m9 (2 differences upon exposure to chemicals or drug treatment in silico and

hence a significant step forward on the road to improved risk assessment
or individualised prediction of drug effects.
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A good agreement between model simulations (lines) and experiments as
well as other PBPK models (points) was observed.
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