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Background: Alzheimer's disease (AD) is a neurodegenerative 
disease characterized by deposition of Beta-amyloid 
peptides (Aβ), accumulation of neurofibrillary tangles and 
memory loss. Social isolation (SI) may exacerbate memory 
deficits where the risk of cognitive decline may be lower 
by maintaining social connections. Protein malnutrition 
(PM) increases oxidative damage in cortex, hippocampus, 
cerebellum and is implicated in the progression of AD. 

Objective: To study the influence of SI together with PM 
for different periods on DNA fragmentation, β-Secretase, 
biochemical and histopathological changes in normal rat 
brain as well as to investigate their possible interaction 
during induction and progression of AD. 

Methods: Rats were daily treated either for three or 
four weeks as following: Normal control received saline, 
Control AD model injected by ALCl3 (70 mg/kg, IP), SI-
associated AD model, PM (10% casein diet)-associated AD 
model, SI-associated PM model and SI&PM-associated 
AD model. Isolated rats were housed individually in cages 
covered with black plastic. Biochemical changes in the 
brain as acetyl cholinesterase (ACHE), Aβ, tau protein, 
brain derived neurotrophic factor (BDNF), monoamins 
(DA, 5-HT, NE), inflammatory mediators (TNF-α, IL-1β), 
oxidative parameters (MDA, SOD, TAC) and β-Secretase as 
well as DNA fragmentation were estimated for all groups. 
Histopathological changes in different brain regions were 
also evaluated. 

Results: SI together with PM for three and four weeks 
resulted in brain neurological damage indicated by significant 
increase in β-Secretase, Aβ, tau protein, ACHE, MDA, TNF-α, 

IL-1β and DNA fragmentation as well as significant decrease 
in SOD, TAC, BDNF and monoamins in both normal and AD 
brain. However, brain neurological damage was more severe 
when SI and PM were associated with AD especially after 4 
weeks. These results were confirmed by histopathological 
changes in different brain regions. 

Conclusion: SI and/or PM induced brain neuronal 
degenerations. More pronounced and sever effects were 
shown after 4 weeks especially in AD model. Consequently, 
socialization and adequate protein nutrition are advised 
especially with AD to avoid the severity and the progression 
of the disease.
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