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Preclinical Models to Study Mechanism of Action with Aging

Macrophage dysfunction in older mice contributes
to delayed fracture healing.
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Need for Better Preclinical Model to Study Aging

Accelerated Aging Mice

| 3 months |
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Progeric Mice: Genetic Model of Accelerated Aging in
Fracture Research?

Hutchinson-Gilford Progeria Syndrome 224 Progeria Mouse has Skeletal Fragility
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Delayed Fracture Healing in Progeric Mice
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Z24-/- mice have increased myelopoiesis and diminished
lymphopoiesis three days following fracture.
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Role for Senescence in Delayed Fracture Healing?

Telomere DNA
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Interleukins (IL-1a, -1b, IL-6)
y Chemokines (IL-8, CXCL1)
——»  Growth factors (bFGF, HGF)
Proteases (MMP-1, -3, -13)

Others:

Loss of Lamin B1
Increased NF-kB signaling
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Shenghui He et al. Senescence
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Diseases Associated
with Senescence:
Diabetes/obesity
Cardiac Dysfunction
Cancer
Cognition/Alzheimer’s/ALS/Anxiety
Renal Dysfunction
Osteoporosis
Osteoarthritis
Sarcopenia
Rheumatoid Arthritis

and others..



Human Senescence Phenotype Increase with Chronological Age
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Progeria Mice Have Increased Senescence and
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deviation of the number of senescent cells
increases with age in mouse epithelial cells.
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Senolytics: Therapeutics to Reduce Senescence Phenotype
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Fisetin Increases BMD Loss
and Reduce Systemic Inflammation
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Fisetin as a Senotherapeutic for Fracture Repair =
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Hypothesis: Fisetin treatment during fracture healing will attenuate senescent cell
burden and SASP expression in Z247/-mice to accelerate fracture repair



Fisetin as a Senotherapeutic for Fracture Repair
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From bench to bedside: Senolytics as a Bone Fountain
of Youth??

Accelerated Aging Mouse Model

More
affordable
Faster research Screen novel
therapeutic fracture
development - treatments

Inflammation
Senescent Cells

| 3 months | Aged Mice
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Accelerated Aging Mice Fracture Healing Rate

THE STEADMAN CLINIC
STEADMAN PHILIPPON RESEARCH INSTITUTE

g Sl

Orthopaedic Trauma Institute
UCSF + SAN FRANCISCO GENERAL HOSPITAL




SPRI Center for Regenerative & Personalized Medicine

Johnny Huard, PhD Marc Philippon, MD
Sealy Hambright, PhD Matt Provencher, MD
Jon Godin, MD Sudheer Ravuri, PhD
Aiping Lu, PhD Naoiki Naomasa, PhD
Xueqin Gao, MD/PhD Ping Guo, PhD
Naomasa Fukase, MD/PhD Anna Laura Nelson, MS
Victoria Duke Alex Goff
Matt Huard Molly Czachor
Jacob Singer Charles Huard
Adam Goff Heidi Kloser _ _ Orthopacdic frauma Assodation
Kaitie Whitney Marc Philippon Jr. Nat'ogfall_'g';:‘[';“tes ANOEDUCATON FUNDATEN
UCSF Orthopadic Trauma Institute Collaborators Bill Murphy, Wisconsin
Ted Miclau, MD Zach Working, OHSU John Cooke, Houston Methodist
Ralph Marcucio, PhD Brian Johnstone, OHSU Francesca Taraballi, Houston Methodist
Meir Marmor, MD Gerard Sloboagen, Shock  Tejal Desai, UCSF/Brown
Safa Herfat, PhD Nicole Ehrhart, CSU Eric Verdin, Buck
Lori Goodrich, CSU Herb Kassler, Buck
THE STEADMAN CLINIC E
QR

STEADMAN PHILIPPON RESEARCH INSTITUTE



	Cellular Senescence: A  Bone Fountain of Youth.
	Slide Number 2
	Preclinical Models to Study Mechanism of Action with Aging 
	Need for Better Preclinical Model to Study Aging  
	Progeric Mice: Genetic Model of Accelerated Aging in Fracture Research?
	Delayed Fracture Healing in Progeric Mice
	32 Channel Spectral Flow for Immunophenotyping 
	Slide Number 8
	Role for Senescence in Delayed Fracture Healing?
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17

