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How blood(products) 

influence ageing 



Population changes



Vetrano et al., Nature Communications 2020

Multimorbidity trajectories

Swedish National Study on Aging and 

Care in Kungsholmen

76.1 ± 11.0 years

Excluded N = 432 <2 chronic disease
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70 years: 70% multimorbidity 



Seals & Melov, Aging 2014 

Aim of Geroscience

NIA 2018



Lack of 

knowledge!

Opportunity!



Tuttle et al., Exp Gerontol 2018; Singh et al., Cell 2019; Shahmirzadi et al., Cell Metabolism 2020

Mechanisms of ageing
Alpha-ketoglutarate 

Identification Intervention 



Senescence and chronological age

Tuttle et al., Aging Cell 2020
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Tuttle et al., Ageing Res Rev 2021

Marker

Senescence and age-related diseases



Seals et al., J Physiol 2015



Wei et al., J Formosan Med J 2020

‘Blood’ factors influencing health



Parabiosis:

two living organisms are surgically joined, 

→ develop single, shared circulatory 

systems 

Scientist Robert Boyle *1627: 

‘replacing the blood of the elderly with that 

of the young would be beneficial’

Doctor Alexander Bogdanov 1920: 

underwent young blood transfusions 

‘more energetic and better looking’

Bruno Mallart



Laviano et al., NEJM 2014
Loffredo et al., Cell 2013; Conboy et al., Nature 2007; 

Andersen et al., Cell Res 2014; Sinha et al., Science 2014



Yousefzadeh et al., GeroScience 2021

Parabiosis and cellular senescence



Yousefzadeh et al., GeroScience 2021

Parabiosis and inflammation / SASP



Visceral adipose tissue

Parabiosis, visceral tissue, inflammation

Ghosh et al., J Gerontol A Biol Sci Med Sci 2019



Kiss et al., GeroScience 2020

Parabiosis and CVD



Kiss et al., GeroScience 2020

Parabiosis and vasorelaxation



Kang et al., Communications Biology 2020

Rejuvenation blood and bone marrow

Clinical trials in humans:

young plasma (4 weekly 

250ml) infusion

AD

PD 

stroke

postoperative recovery 

joint replacement

Cord blood

iPSC

‘dialysis’ 

‘supplementation’ ‘transfusion’ 

‘transplantation’ 



Kang et al., Aging 2020

Circulating plasma factors
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