CELLULAR EFFECTS OF THE T2D DRUG EXENDIN IN AN
ANIMAL MODEL WITH NONALCOHOLIC FATTY LIVER DISEASE
Introduction
• Non-alcoholic fatty liver disease (NAFLD) is a
major clinical problem, often associated with
adult onset diabetes. Studies on mice with
genetically fatty livers (OB/OB strain)1
suggested that the glucagon-like peptide (GLP)
proteins have a novel direct effect on
hepatocyte fat metabolism.
• Treatment with Exendin-4, a GLP-1 receptor
agonist that improves insulin secretion in
diabetics, reduced hepatic steatosis and fatty
acid synthesis in these mice.
• Medlab and the TMC GI group studied normal
rats given fatty livers by feeding a methioninecholine deficient (MCD) diet for 75 days.
• Methionine-choline deficient (MCD) diets are
used experimentally to replicate nonalcoholic
fatty liver disease (NAFLD) through metabolic
disruption.
• This report studies on tissue from normal rats
given an MCD diet which emulated NAFLD
and then treated with Exendin- 4 to see if a
similar effect would occur as with the OB/OB
mice in the previous cited research.
• Hypothesis- Exendin4 will reduce
hepatosteatosis in this MCD rat model.

Results

Human NAFLD

MCD DIET: liver at 75 days H&E 100x

Fat replacement of liver cells is 70-80% of organ
volume. Many hepatocytes with fuzzy cytoplasm and
others with pyknotic nuclei.
MCD DIET + Exendin 4: Liver at 75 days H&E 100x

Conclusions
Suggested by graphics in clinical literature

MCD Diet Rat Model
Methionine choline deficient diet

Background
•
Fatty liver starts with fatty acids, triglycerides,
cholesterol in food transported to liver, converted to
bile acid through CYP7A1 excreted in bile, stored as
fat if in excess, or stored in hepatocytes (NAFLD).
•
Fat route depends on liver receptors and
transporters (there are 48 of them!)
•
IMPORTANT TO NAFLD: Fatty liver may be
self- perpetuating—obesity is a chronic
inflammatory condition; cytokines, inflammatory
macrophages accumulate in fat
•
Humans are more resistant than rodents to
dietary deficiencies of CH3 donor foods: man has
more redundant pathways.

Materials and Methods
•Animal Model: 10 MCD , 10 MCD+ exendin, 10
control (regular diet)
•Pathology Scoring: Pathology was evaluated in
liver and pancreas tissue stained with hematoxilyn &
eosin (H&E). Scoring method is 0= no presence, 60=
maximum presence. Steatosis, pyknotic cells- liver,
inflammation pancreas and pyknotic cells pancreas
were graded. Blinded path score by Dr A. Molteni.
•Immunolabeling GLP1 receptor:
1. 20 micron paraffin embedded sections including
ileum and pancreas were labeled using steam (95C)
antigen barring retrieval method.
2. The primary anti GLP-1 antibody added to the
tissue overnight at 4C.
3. The secondary (anti –host peroxidase) and the
colorimetric DAB were applied and counterstain
was Harris hematoxilyn.

ANOVA and post test Tukey.
Geometric shape and whiskers indicate
mean and standard deviation

Fat droplets replace > 50% of parenchyma.
Hepatocytes clustered, many with fuzzy cytoplasm
with pyknotic nuclei. Modest chronic inflammatory
cell infiltration.
Control rat liver
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•Methionine-choline deficient diet creates a fatty liver
model in ~ 2 months in rats.
•Both human NAFLD and rat steatosis show oxidative
damage; Rat metabolic revision appears more severe
•The type 2 diabetes drug, exendin, considered to be a
possible treatment to NAFLD, does not improve this
model.
•The Exendin-treated group shows:
- increased steatosis
- lowered circulating GLP-1
- proliferation of pancreatic cells
- liver and pancreatic cellular change (pyknotic
cells)
•Further study is needed (adipocytokines) but compared
to the OB/OB mouse model (1) the MCD model treated
with exendin 4 does not produce physiological benefit

Limitations
Aberrant
Methylation

Abnormal
DNA

• Animal model does not perfectly replicate nonalcoholic
steatosis

Oxidative Stress

• Ongoing studies are using inbred ob/ob mice with the
MCD diet to further study the problem

Exendin in the rat model
A graph of the
GLP-1 receptor in
rat sera, 10 with
MCD diet only
(high GLP-1) and
10 on the diet plus
exendin. The drug
significantly
lowers native
GLP-1r

• More in-depth work on the adipocytokines needs to be
completed
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