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10, PAI-1, Activin A……. 

• Senescent cells accumulate with aging in a variety of tissues. 
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Cellular senescence: in vivo models 
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Senolytic drugs 

• Senolytics are drugs that selectively kill senescent cells. 

Zhu, Y., et al. Aging Cell  (2015)  

Dasatinib (D) Quercetin (Q) 



Senolytics alleviate frailty in aged mice 

4 months 20-month-old 

C57BL/6 

D+Q 
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intermittently 
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Senolytics increase post-treatment 

lifespan 
Male alone 

Female alone 

Treatment starting at 70-80 years of age increases 5-6 years of remaining lifespan in human. 
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Senolytics improve bone phenotypes 
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Senolytics attenuate post-traumatic 

osteoarthritis   
Anterior cruciate ligament transection (ACLT)  

Navitoclax or ABT263 
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Senescent cell induce physical 

dysfunction in young mice 
Senescent cell transplantation model 
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Senescent cell induce osteoarthritis in 

young mice 
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Ongoing clinical trials 

D+Q        Idiopathic Pulmonary Fibrosis  
D+Q        Chronic Kidney Disease 
D+Q        Hematopoietic Stem Cell Transplant Survivors 
UBX0101   Osteoarthritis 

14 IPF patient (2 female) age 70.8±7.9 years  

Open-label 

Only mild to moderate adverse events 
were reported (respiratory symptoms, 
skin irritation and gastrointestinal 
discomfort). 
Physical function was significantly and 
clinically meaningfully improved (6-min 
walk distance, 4-m gait speed, and chair-
stands time).  
Pulmonary function, clinical chemistries, 
frailty index  and reported health were 
unchanged. Relatively safe (short-term) 

Recapitulate findings in aged mice and IPF 
mice (physical function) 

Justice J.N., et al. EBioMedicine (2019)  



Future studies 

• Knowledge Gaps 
      Biomarkers  

      Long-term side effects from drugs and clearance of senescent cells 

      Underlying mechanisms 

• Research Opportunities 
      Better understanding of naturally occurring senescent cells   

      Develop next-generation senolytics  

      Develop new animal models 

      Combine senolytic drugs with other intervention  

      Long-term clinical trials   
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