Diet, Exercise, NSAIDs, and
Inclusion Body Myositis

M. Paul Murphy

Associate Professor
Molecular and Cellular Biochemistry
& Sanders-Brown Center on Aging

University of Kentucky



Aging

Pathogenic
Mutations

What is AD?

BAPP

\B-Secretase ::
y-Secretase <:“

Altered ApB
Production
and/or
Clearance

o

Toxic AB Oligomer

Alzheimer’s Disease

Diet &
Metabolism

Genetic
Modifiers




Amyloid Precursor Protein and B-Amyloid

APB region
SAPP-f SAPP-

B-secretase

< a-secretase

Extracellular

Intracellular C83 — Y-Secretase

APP

Avoyisitdiotienic recessssing 8oLoYo)
AICD

Adam Weidner



Is AD a loss of Repression on the A Producing Enzymes?
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Amyloid Pathology Is Generic

AD (Plaque) FTD (Tangle)
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HD (Nuclear Inclusion) ALS (Cytoplasm Inclusion) C.JD(PrPreS Plaqms)

Adapted from: Forman et. al., Nature Medicine, 10: 1055-63, 2004




IBM and AD
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Connection...?

AB-positive, non-congophilic deposits appear
prior to frank vacuolization in IBM affected
muscle fibers

MRNA for APP, the larger protein from which
A Is derived, Is increased in sIBM, as is the
APP protein itself

B-secretase, a major amyloidogenic enzyme
Involved in AD, is up regulated in IBM (as well
as in AD and aging in general)

Overexpression of APP and/or APP fragments
containing A in the muscle of transgenic mice
leads to degenerative changes similar to the

disease state In humans



IBM Mouse Models

Inclusion body myositis-like phenotype induced by
transgenic overexpression of BAPP

* One of the only options to S e
resolve the actual role of AB in
the disease process, Is to
perform experiments in animal
models.

« IBM-T7A6 mouse: reported in
2002 In collaboration with
Frank LaFerla, UCI

* Overexpresses full length APP
In muscle under the direction
of a creatine kinase promoter
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Exercise

Nice resonance for a
muscle disease

Several anecdotal
reports indicate that
moderate exercise
may help IBM patients

Simple running wheel
activity reduces
pathology in several
mouse models of AD

However, minimal
effect in sIBM mice
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15 16 17 Baseline One Month Two Months

Age (Months) Time on Diet

Wild-type APP PS1 APP/PS1
control KD control KD control KD control KD

Baseline 25+3 24+3 23+1 23+1 2742 25+2 25+1 25+1

1 month? 28+2 25+2 28+1 25+1 31+2 25+2 29+1 27+1

Baseline  0.37+0.07 0.3x0.06 0.36+0.02 0.48+0.09 0.46+0.07 0.44+0.10 0.37+0.03 0.42+0.04

1 montha  0.37+0.22 1.0£0.22  0.36+0.10 1.09+0.10 0.34+0.17 0.98+0.17 0.36+0.12 1.18+0.12
Glucose Baseline 143428 133+4 1407 15149 126+15 142422 140£10 125+9
(mg/dL) 1 month 89+13 106+13 104+6 111+6 98+10 91+10 109+7 115+7

Insulin (ng/mL) @ 1.74+0.37 0.42+0.37 1.82+0.17 0.52+0.17 1.88+0.29 0.64+0.29 2.13+0.20 0.71+0.20

Weight (g)

Ketones (mM)

Mice do get a little better in muscle function, but
NO effect on the underlying pathology
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