
ASTROCYTES FUNCTIONS 
Astrocytes are the most numerous cell type in the brain and they have a significant role 
in brain injury, both in the prevention of damage and later in ensuring its repair. 
 
 

 
 
 
 
 
 
 
 

Astrocytes, the new trending topic in aging and 

neurodegeneration 

OBJECTIVES 
Aging is the result of different morphological, psychological, functional and biochemical changes. 
This review intends to sum up the different aging theories and the molecular changes in an aging brain. Also the aim of the project is to enhance astrocyte 
functions and there relation to neurodegeneratives processes.  
Additionally some interesting results of the neuroprotective capacity and the changes in aging animal models are shown.   

INTRODUCTION 
 
 
 
 
 
 
 
 

 

MOLECULAR CHANGES IN AGING 
 Decrease levels of grow factors: nerve growth factor (NGF), brain-derived neurotrophic 

(BDNF), neurotrofin 3 (NT-3) and glial cell-derived neurotrophic factor ( GDNF).  
 Low energetic metabolism due to mitochondrial damage.  
 Calcium homeostasis:  

◌ Stimulation of long term potentiation (LTD). 
◌ Altered proteins  increase of apoptotic rate.  

 Excitotoxicity: increase d levels of neurotransmitters in the synaptic cleft due to the 
decreasing levels of EAAT (excitatori amino acid transporter).  
 
 
 
 

 

RESULTS OF THE STUDIES  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CONCLUSIONS 
1. There is an extremely relation between astrocytes and aging processes, where these cells will experiment some molecular changes that could compromise their 

neuroprotective capacity or their biological functions.  
2. SASP is the phenotype that astrocytes will adopt in aging and SAMP8 and SAMR1(used like a control) are animal models in relation of this phenotype.  
3. There are some studies that confirm the proteomic differences between both models mentioned and also the beneficial effects of anti-oxidant components or regular 

exercise, which could improve the levels of neurotrophic factors or the expression of proteins that promote longevity. 
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 SENESCENCE-ACCELERATED MICE PRONE (SAMP8) 
Murin model that manifest irreversible advancing 
senescence with pathological, biochemical and 
behavioural alterations related to aging.   

Results of the different expressed proteins in astrocytes cultures of SAMR1 
(senescence-accelerated resistant mouse strain 1, control model) and SAMP8.  

Beneficial effects of 8 weeks of exercise training in SAMP8 and 
SAMR1 model.  Increasing levels of IGF-1 and BDNF  (neurotrophics 
factors expressed in astrocytes) in both murine models due to the 
regular exercise. (R=running and S= sedentary). 

Increased levels of sirtuin 1, a longevity protein, with treatments of 
melatonin and resveratrol in both animals models, SAMP8 and 
SAMR1.  

1. Proteomic study of neuron and astrocyte cultures from senescence-accelerated mouse 
SAMP8 reveals degenerative changes.  

2. Epigenetic alterations in hippocampus of SAMP8 senescent mice and modulation by 
voluntary physical exercise.  

3. Neurons from senescence-accelerated SAMP8 mice are protected against frailty by the 
sirtuin 1 promoting agents melatonin and resveratrol.  

ASTROCYTIC 
FUNCTIONS 

Regulation of extracellular 
ions and another components  

Uptake and regulation of 
neurotransmitters   

Secrete vitamin E or 
glutathione (GSH)  to protect 

of oxidative damage  

Secrete and modify the 
extracellular matrix  

synaptogenesis  

Neurotrophic factors  promote 
neuronal survival and myelination 

Regulate the blood-brain 
barrier 

1) 

2) 

3) 

AGING 
THEORIES  

Disposable 
soma  

Free 
radicals  

Somatic DNA 
damage 
theory 

Gerontogenes Telomeres 

Neuroendocrine 
and immune 

system  

Evolutive 

References: 

1. Salminen A, Ojala J, Kaarniranta K, Haapasalo A, Hiltunen M, Soininen H. Astrocytes in the aging brain express characteristics of senescence-associated secretory phenotype. Eur J Neurosci 2011; 34(1):3-11 
2. Cristofol R, Porquet D, Corpas R, Coto-Montes A, Serret J, Camins A et al. Neurons from senescence-accelerated SAMP8 mice are protected against frailty by the sirtuin 1 promoting agents melatonin and resveratrol. J Pineal Res 2012; 52(3):271-281.  
3. Diez-Vives C, Gay M, Garcia-Matas S, Comellas F, Carrascal M, Abian J et al. Proteomic study of neuron and astrocyte cultures from senescence-accelerated mouse SAMP8 reveals degenerative changes. J Neurochem 2009; 111(4):945-955.  
4. Cosin-Tomas M, Alvarez-Lopez MJ, Sanchez-Roige S, Lalanza JF, Bayod S, Sanfeliu C et al. Epigenetic alterations in hippocampus of SAMP8 senescent mice and modulation by voluntary physical exercise. Front Aging Neurosci 2014; 6:51.   


