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AIM: Chronic low-grade neuroinflammation is tightly associated with brain age-related changes and it is considered a 

crucial derangement that paves the way to neurodegeneration and dementia. We aimed to prove the gerontoprotective 

effect of a chronic proinsulin treatment against neuroinflammaging and memory loss in the senescence-accelerated 

mouse SAMP8. 

METHODS: We used a gene therapy procedure through peripheral muscle transduction with an adeno-associated viral vector bearing the 

human proinsulin gene (AAV-hPi). One-month old mice of the SAMP8 strain and the control strain SAMR1 were injected with AAV-hPi or AAV-

null vectors. At 6 months, behavioral testing and studies of hippocampus tissue were performed. 

Proinsulin therapy protects against neuroinflammaging 
and cognitive loss in senescence-accelerated mice 
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CONCLUSIONS 

• The preventive and protective effects of human proinsulin against 

neuroinflammaging and senescence-related cognitive loss 

converged in the decrease of astrocyte reactivity in SAMP8 mice. 

 

• This study of gene therapy with proinsulin unveils a potential 

gerontoprotective intervention to increase healthy brain aging. 

RESULTS 

1. Proinsulin protected against cognitive deficits in SAMP8 mice 
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2. Proinsulin induced the Akt and ATF1/CREB signaling pathways in both SAMR1 and SAMP8 mice 

Two-way ANOVA, effect of genotype &p < 0.05; and effect of treatment $$p < 0.01. Two-way ANOVA, **p < 0.01 compared to SAMR1 mice; ###p < 0.001 compared to control treatment. 
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3. Proinsulin decreased neuroinflammatory markers and astrocyte reactivity in the hippocampus of SAMP8 mice 

Two-way ANOVA, effect of treatment $$p < 0.01 

Two-way ANOVA, effect of genotype &&p < 0.01; and effect of treatment $$p < 0.01. 

PROINSULIN IS A PRECURSOR OF INSULIN AND 

A BIOACTIVE MOLECULE BY ITSELF 

4. Reactive gliosis (astrogliosis) is the most central event  

One-way ANOVA, post-hoc: **p < 0.01 and ##p < 0.01 as indicated. Changes of microglia reactivity were statistically not significant. 

Graph theory analysis based on significant correlations between pairs of variables. 

Two-way ANOVA, effect of genotype &&p < 0.01; and effect of treatment $p < 0.05. 


