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Differences between normal aging-related dementia and Alzheimers 
Dementia is a broad category degenerative disorder that refers to the loss 
of memory and other cognitive skills due to changes in the brain caused by 
age, disease or trauma. The changes can occur gradually or quickly. 
Memory loss alone is not always a sign of dementia, but memory loss 
along with other forms of cognitive impairment is an indicator. 
  Repeatedly asks the same questions 

 Becomes lost or disoriented in familiar places 
 Cannot follow directions 
 Is disoriented as to the date or time of day 
 Doesn’t recognize and is confused about familiar people 
 Has difficulty with routine tasks such as paying the billS 
 Neglects personal safety, hygiene, and nutrition 

Alzheimer's Disease is a sub-type of dementia, and is a brain disease  
characterized by lesions that gradually destroy cells in the brain, starting in 
the hippocampus. As neurons die, affected areas shrink and become 
smaller. The areas of the brain that control memory, logical thinking, and 
personality are the most affected. As grey matter is reduced, ventricles in 
the brain containing CSF become enlarged. 
    * Loss of recent memory 
    * Problems with language, calculation, abstract thinking, and judgment 
    * Depression, anxiety, and personality changes 
    * Unpredictable quirks or behaviors 
    * Late in the disease, delusions and hallucinations 
    * Trouble knowing time, date, or place 

Combined Forms of Dementia, including Alzheimers 
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Amyloid plaques are composed of a tangle of normally ordered fibrillar  
aggregates called amyloid fibers -- a protein fold shared by other peptides 
such as prions associated with protein misfolding diseases (e.g., mad cow). 

β-amyloid protein is formed after sequential cleavage of the amyloid precursor  
protein (APP) -- a trans-membrane glycoprotein of undetermined function. 

AD is not associated with one single gene, but there are three gene mutations 
associated with a rare autosomal dominant for of AD -- APP, PSEN1, PSEN2 
(amyloid precursor protein, Presenillin)--– all of which alter production of B-
amyloid protein. Though low incidence, these provide the main AD mouse 
models. Also are risk genes, such as ApoE, (apolipoprotein) for which the E4 
allele increases risk 4X (9-15X if homo recessive). Additional mutations affect 
tau, which causes the neurofibrillary component, and this mutation has been 
added (double transgenic) to the above. 
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“It is important to emphasize that no existing mouse model 
exhibits all features of AD. The ideal model of AD would 
develop the full range of clinical and pathological features 
of AD, including cognitive and behavioral deficits, amyloid 
plaques and neurofibrillary tangles, gliosis, synapse loss, 
axonopathy, neuron loss and neurodegeneration. Different 
mouse lines develop these phenotypes to varying degrees 
and in different combinations.” 
 
Note that, unlike some of the other disorders we have 
addressed to date, AD has a well defined pathological 
AND behavioral profile. Animal models can therefore use 
either neuropathology and/OR behavior as an outcome 
measure. This will affect model validity, and could show 
different results in drug tests. 
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Vascular cognitive impairment (VCI) is the next leading cause of dementia after AD.  

Human VCI conditions and symptoms. 
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Outcome measures include pathology AND behavior. 
 
Behavioral tasks typically used: 

 Morris maze/Barnes maze (spatial) 
 Radial arm maze 8-arm (spatial working memory) 
 Novel object task 
 Passive avoidance tests 
 Spontaneous alternation in T or Y maze 
 Motor tasks 
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Schizophrenia -- a psychiatric diagnosis that describes a mental  
illness characterized by distortions in the perception or expression  
of reality --  most commonly including auditory hallucinations,  
paranoid or bizarre delusions, or disorganized speech and thinking. 
Onset of symptoms usually occurs in early 20’s for males and early 
30’s for females, with about 0.4–0.6% of the population affected.  
Studies suggest that genetics, prenatal factors (stress, teratogens),  
neurobiology, and environment (e.g., rate is double in urban versus  
rural environments, probably due to stimulation and stress) are  
important factors. Pregnancy can trigger symptoms in  
women. 
 
Diagnosis is based on the patient's self-reported experiences and  
observed behavior, as well as duration of symptoms. Slightly more 
common in men. 
 
No laboratory test for schizophrenia exists. 
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John Nash, a Nobel-prize winning mathematician, experienced auditory  
hallucinations that fueled his paranoia, portrayed in the movie  
“A Beautiful Mind.” 

Figure 16.2  The Heritability of 
Schizophrenia 

Strong heritability component in schizophrenia, but not 100%. 
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Schizophrenics have 
enlarged ventricles, 
which is consistent with 
other evidence of brain 
abnormalities (e.g., excess 
pruning in teen years).  
 
Reductions in hippocampus 
size, & tissue abnormalities, 
are also seen in  
schizophrenics. 
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These neural anomalies probably arise during early development, 
when neuromigration is taking place (last trimester). This probably 
means that “schizophrenia” is present at birth – yet because it is not 
usually expressed until adulthood, it is NOT called a developmental  
disability. (Childhood schizophrenia is a rare exception). 
We do not know what triggers the first “psychotic break” in young adults 
(hormones? stress? Pregnancy raises risk of “first break” in women). 

Abnormal rate of grey matter loss in schizophrenic teens  
(too much pruning). 
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Reduced frontal lobe function in schizophrenia. 

This is consistent with impairments in frontal cortical tasks 
such as maintaining attention, or making “executive” decisions 
(e.g., what is appropriate to say in a given situation). 
 
(The card-sorting task used here is also an Executive task). 


