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OUR FIRST STUDIES IN PANCREATIC AGING AND REGENERATION OVER 30years ago at 
HIROSAKI UNIVERSITY, JAPAN (PhD Thesis)



Cellular senescence entails essentially

1)   irreversible replicative arrest, 
2)    apoptosis resistance
3)     acquisition of a pro-inflammatory, tissue-        
         destructive senescence-associated secretory   
          phenotype (SASP).

…..can contribute to….. - senescence-related 
inflammation,   - metabolic dysregulation, 
- stem cell dysfunction,   - aging phenotypes, 
chronic diseases,   - geriatric syndromes,   and 

- loss of resilience. 



The Emerging Role of Senotherapy in Cancer: A 
Comprehensive Review

S Malayaperumal, Francesco Marotta, Makalakshmi M. K, I Somasundaram,
 A Ayala, M Munoz Pinto, A Banerjee, S Pathak

EBioMedicine. 2019
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4 years research on a novel PHYTOMARINE senolytic

Rhodiola SBF (Specific Bioactive Fractions

Atlantic fish LipoPeptides cluster

+

Pharma-grade mixing 
Technologies

Curr Aging Sci. 2021



Strap formation may promotes cell-cell communication and cell 

migration. Cells actively remodel their surrounding matrix by 

deposition of new ECM, degradation of existing ECM components 

and ECM protein fiber alignment. 
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PHYTOMARINE: No cell proliferative effect
In lung cancer lines



VITAGENES  EXPRESSION
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Tube assay
Left: Chondrogenic differentiation 
treated with PhytoMarine®, exhibited 
increased formation of chondrocytes
Right: Normal MSCs

Aggrecan formation Left- Phytomarine (R), treated, Right- Normal MSCs (4X)

Chondrocyte formation after PhytoMarine®, treatment: 
Left- Unstained, Right- Stained (4X), lower concentration changes are not significant

Chondrocytes differentiation

10µm

unstained MSC

MSC showing positive aggregan formation



J Gerontol A Biol Sci Med Sci. 2021 
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FFH&D, 2022

Elastase MPO SOD



UNTREATED





Yazdani A, Mendez-Giraldez R, Yazdani A, Schaid D, Kong SW, Hadi M, Samiei A, Wittenbecher C, 
Lasky-Su J, Clish C, Marotta F, Kosorok M, Mora S, Muehlschlegel J, Chasman D, Larson M, Elsea S. 

Broadcasters, receivers, functional groups of metabolites and the link to 
heart failure progression using polygenic factors. 

200 relative metabolite levels measured on 2,526 participants of the Framingham 

Heart Study (FHS) offspring cohort, free of overt HF

An avenue for future Senolytic application in selected risk factors-
burdened individuals?
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