Liver Health & Disorders
GI & Liver Disorder theme of NIHR Nottingham BRC
& FRAME laboratory research
How drugs cause liver toxicity: using cell culture models to test in silico approaches
DRUG:

Troglitazone was a promising
anti-diabetic agent that acted as a insulin
sensitizer:
Withdrawn from the
market in 2000 following
over 60 liver-failure
related deaths over 3
years
Why not predicted?
Mechanism?

Models aid drug discovery and
may predict/prevent toxicity

Troglitazone

Mathias Nuamah, Dr. Andrew Bennett,
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AIMS: 1. Build a computational model incorporating all hypothesised
effects of Troglitazone, & use this to predict cause of toxicity.
2. Develop a cell culture model to test predictions and identify
reason for toxicity
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hepatocarcinoma Combination of these two approaches can be used
cell line: Huh7

to explore the complex behaviour of liver cells and
emergent biological response to drug exposure.

Show drug causes cell
toxicity & changes in
metabolism

We can then determine which biological processes
are causative and which are consequential of
toxicity.

Developing progenitor cell culture systems to produce liver cells for disease analysis
Dr. Fatima Abukunna, Dr. Andrew Bennett and Prof. Guru Aithal
Following liver damage (due to drugs or disease)
hepatic progenitor cells (HPCs) are activated to
multiply and develop into liver cells to replace the
damaged tissues and restore liver function:

Isolation from liver tissue by cell sorting
and Culture as Organoids

HPCs are responsible for liver regeneration.

3D Rat liver scaffold (no cells)
Connective tissue fibre mesh

Hepatocyte-like cells growing following
seeding of scaffold with progenitor cells

This

Ø So they are valuable for regenerative medicine.
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The goal of this project is to develop
methods for optimal growth and
reproducible large-scale maturation of
HPCs for use in disease modelling, drug
testing and therapeutics.

This model can be used to develop treatments that activate
HPC proliferation to enhance repair of injured liver tissue

Aging processes in liver cells - role in disease
Dr. Aloysious D Aravinthan
(Associate Professor in Hepatology)

‘Accelerated aging’

Cells become cancerous
& multiply

senescent cells
accumulate

Liver cells
Liver hepatocytes from patient (green)
Red dots shows ‘young’ chromosomes inside blue nucleus.

Cell Senescence:

Fundamental process

Chronic liver diseases arise from
continuous insult causing liver
damage:

damage

(relating to obesity/diabetes)

In non-alcoholic fatty liver disease:

Cells stop multiplying:
time for repair
can prevent cancer

Prolonged
damage

Ø Potential for using biomarkers of liver aging
to indicate disease prognosis.

Accelerated aging= Senescent cells
accumulate – chromosomes are
affected & cell division is blocked so
liver is not regenerated.

Ø Test and Develop anti-aging treatments to
reduce cancer development.

Ø Linked to development of cancer

New therapeutics for non-alcoholic fatty liver disease
Dr. Jane Grove, Dr. Stuart Astbury, Prof. Guru Aithal, Dr. Andrew Bennett and Prof. Simon Macdonald
Non-alcoholic fatty liver
disease (NAFLD):
- most common chronic
liver disease worldwide
- prevalence in adults
estimated at 25%
Chronic liver disease presents a
major global public health
challenge: liver-related deaths are
rising in the UK with liver cirrhosis
being the third most common
cause of premature death in people
aged below 55 years.
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Stellate cells:
are activated in
response to liver
injury during
disease to promote
repair and make
fibrous scar tissue.
If damage
continues this can
lead to cirrhosis &
cancer.

Project Aims:
Ø Characterize cell changes associated with
formation of scar tissue/fibrosis
Ø Develop 3D model of fibrosis using
cultured stellate cells
Ø Compare the model to patient fibrotic liver
tissue
Ø Test synthetic drug compounds as
treatment for fibrosis (potential integrin
inhibitors)
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Integrins:
o Increased levels in
NAFLD patients;
o Promote fibrosis &
disease progression
to cancer
o Target for
therapeutics
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