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Senior Statistics
Population age 65+, 1900-2050

West et al., 2014



Senior Statistics
Percentage of  Total Population 

The geriatric population in South 

Carolina is growing even more 

quickly than other areas because 

of an influx of retirees from other 

parts of the country.



Senior Statistics
Project Number of  People Over 100 

Years of  Age

The economist, 2010



Senior Statistics
Leading Causes of  Death



Senior Statistics
Chronic Health Conditions by Age

West et al., 2014

World's Oldest Sisters (2012): 
Marjorie Ruddle, 105, 
and Dorothy Richards, 108.



The Basics of  a Healthy Brain

 Manages body functions
 Breathing
 Blood circulation
 Digestion

 Directs functions we carry out consciously

 Due to mix of  chemical and electrical processes 
that take place, we can
 Speak
 Hear
 See
 Move
 Remember 
 Feel emotions 
 Make decisions

Brain’s Vital Statistics

Adult Weight

 About 3 pounds

Adult size

 A medium cauliflower

Number of  neurons

 100 billion

Number of  synapses

 100 trillion

Number of  capillaries

 400 billion



The Changing Brain in Normal 
Aging

As a person gets older, changes occur in all parts of  the body, including the 
brain:
 Certain parts shrink, especially the prefrontal cortex and hippocampus 

(regions important for learning, memory, & planning)
 Communication between neurons can be reduced because white matter 

(myelin-covered axons) is degraded or lost
 Blood flow can be reduced due to arteries narrowing and less growth of  

new capillaries
 For some, plaques and tangles develop 
 Damage by free radicals increases
 Inflammation increases



Symptoms of  Normal Brain 
Aging

Cognitive Abilities Decline, such as:
 Difficulty recalling a word or name

 Trouble understanding the “jabbering” of  a child or the “mumbled” 
conversation of  a friend when in background noise

 Difficulty remembering verbal instructions

 Slower mental processing

 Keeping up with quick firing speech

 Better at dealing with the familiar, but worse at dealing with the new

 More forgetful



Normal vs. Accelerated Brain 
Aging



Accelerated Brain Aging: 
Alzheimer’s Disease

 Irreversible, progressive brain disorder

 Most common cause of  dementia in order adults 

 Slowly destroys memory and thinking skills, eventually ability to carry out the 
simplest tasks

 Average age of  onset mid-60s 

 Estimated to affect more than 5 million Americans



Alzheimer’s Disease Pathology

Plaques-brown
Tangles-black



Non-Modifiable Risk Factors 
for Alzheimer’s Disease

 Age

 Family History

 Genetic Factors
 Early onset
 Presenilin-1 mutation (30-70%)

 APP mutation (10-15%)

 Presenilin-2 mutation (<5%)

 Late onset
 APOE-4



Modifiable Risk Factors for 
Alzheimer’s Disease

 Hypertension

 Diabetes mellitus

 Hyperlipidemia

 Smoking

 Alcohol use

 Head Trauma

 Depression



Diabetes: A Risk Factor for Cognitive 
Dysfunction and Alzheimer’s Disease

 Diabetes raises the risk of  heart disease and stroke, which hurts the heart 
and blood vessels.

 Damaged blood vessels in the brain may contribute to AD by reducing 
or blocking blood flow to the brain.

 Mechanisms associated with diabetes which result in metabolic changes 
that could affect neuropathology include:
 Oxidative stress

 Inflammation

 Alteration in glucose and fatty acid metabolism

 Accumulation of  oxidatively altered and glycated proteins



Cigarette Smoking As a Risk 
Factor for Alzheimer’s Disease

 Increases total plasma homocysteine, a 
known risk factor for stroke, cognitive 
impairment, AD, and other dementia

 Accelerates atherosclerosis in the heart 
and brain, depriving cells of  oxygen and 
nutrients
 Arterial stiffness is associated with 

build-up of  beta-amyloid in the brain

 Causes oxidative stress, excitotoxicity, 
neural death, and inflammation

 Reports demonstrate the same link 
between secondhand smoke and 
dementia WHO Tobacco Use & Dementia June 2014



Moderate Alcohol Intake is Associated 
with Lower Dementia Incidence

 Moderate consumption (1-2 drinks/day) 
associated with 37% lower risk of  dementia 
in study participants with normal cognition 
at baseline, not MCI

 Heavy drinking accelerates atrophy of  the 
brain

 Chronic consumption causes degeneration 
of  cholinergic neurons

 For those with MCI at baseline:
 Any alcohol intake was associated with a 

faster rate of  cognitive decline
 Heavy drinkers (>14 drinks/week) were 

nearly twice as likely to develop dementia 
compared to non-drinkers with MCI

Sink et al., 2009



Head Trauma Increased the 
Risk for Alzheimer’s Disease

 Moderate to severe TBI, as well as a single 
concussion, even early in life increases the risk 
for AD

 Immediately after traumatic injury, the brain 
produces large amounts of  beta amyloid, 
however the deposit of  beta amyloid into 
plaques does not occur following TBI

 The formation of  neurofibrillary tangles is a 
long-term consequence of  TBI

 First described in boxers who became “punch 
drunk” in midlife, these tau neurfibrillary
tangles are increasingly being found in the 
brains of  football players and other athletes 
who have suffered repeated concussions from 
head trauma.  
 Properly called Chronic Traumatic 

Encephalopathy



Depression As a Risk Factor for 
Alzheimer’s Disease

 Wilson et al., 2014 
 1750 older persons without CI
 Followed for approximately 8 years
 600 persons died and underwent 

neuropathologic examination

 Depressive symptoms were associated 
with rate of  cognitive decline

 After adjustment for postmortem markers 
of  6 types of  dementia-related pathology, 
higher level of  depressive symptoms 
during study period remained associated 
with faster rate of  cognitive decline

 Depressive symptoms have an association 
with cognitive decline that is independent 
of  the neuropathologic conditions most 
strongly linked to late-life cognitive 
decline and dementia



What About the Protective Factors 
Against Alzheimer’s Disease?

How to protect your brain:

 Nutrition/Diet

 Physical Activity

 Social Activity

 Spiritual Activity

 Meditation

 Control of  Stress

 Humor/Attitude



Mediterranean Diet Decreases the Risk 
of  Mild Cognitive Impairment and 

Alzheimer’s Disease
High Consumption of:
 Fruits (4-6 servings daily)
 Berries (flavanoids, phytochemicals)
 Vegetables (4-6 servings daily)
 Beans (4-6 servings daily)
 Nuts (3-5 pieces)
 Whole Grains (3-6 servings daily)
 Olive Oil (monosaturated fatty acids)
 Fish-broiled not fried!
 Alcohol-red
 Spices (turmeric, ginger, garlic)

Low Consumption of:
 Saturated Fat
 Dairy Products
 Red meat and poultry

Scarmeas et al., 2009



Get Up and Get Active to 
Reduce The Risk of  Dementia



The Benefits of  Physical Activity



Road to Successful Aging:
Use It, Don’t Lose It!

 Social Activity
 join groups, discuss topics, travel with friends

 Spiritual Belief  System
 Enables elderly people to cope with and 

overcome emotional and physical problems 
more effectively, leading to a heightened 
sense of  well-being late in adulthood

 Less depression

 Mental Activity
 learn something new (language, game, 

music, instrument, dance, video games, 
computers, etc)

 Meditation (Mindfulness, Transcendental) 
 reduces stress, reduced inflammation

 Yoga, Tai-chi



Information on AD Research



“Growing Old is Mandatory, 
Growing Up is Optional” –Chili 

Davis

Thank you!



MUSC is Changing What’s Possible.

To learn more about how you can help us 
reach new heights in research, please visit 
musc.edu/giving

Thank You!

How do you repay someone who was your Living Donor?
We established the Roseann Richards-Hines Education and 

Research Fund within MUSC’s Living Donor Institute to help others. 
Passing it forward. 

-Kathy and Bob Richards
Bob is a living donor kidney recipient

http://www.musc.edu/giving


Neurovascular Coupling in the Normal 
Brain and in Hypertension, Stroke and 

Alzheimer’s Disease

 Regulation of  cerebral blood flow (CBF) involves coordinated 
interaction of  neurons, glia, and vascular cells

 Neurons and glia generate signals  vascular change  increased 
CBF

 Pathological conditions such as AD, hypertension, ischemic stroke 
disrupt neurovascular coupling   CBF not matched to metabolic 
needs

 Cerebrovascular dysregulation mediated by the enzyme, NADPH 
oxidase, a major source of  cerebral vascular free radicals (oxidative 
stress)



Physical, Mental, and Social 
Activity Stave Off  Dementia!

 Study after study has demonstrated that staying physically 
active is one of  the best ways to protect your brain.

 Mental activity is equally important to brain health.  Use It, 
Don’t Lose It!

 Research has also shown that socially connected people are 
less likely to develop dementia than their isolated peers.


	Alzheimer’s Disease Pathology & Mechanisms
	Senior Statistics�Population age 65+, 1900-2050
	Senior Statistics�Percentage of Total Population 
	Senior Statistics�Project Number of People Over 100 Years of Age
	Senior Statistics�Leading Causes of Death
	Senior Statistics�Chronic Health Conditions by Age
	The Basics of a Healthy Brain
	The Changing Brain in Normal Aging
	Symptoms of Normal Brain Aging
	Normal vs. Accelerated Brain Aging
	Accelerated Brain Aging: Alzheimer’s Disease
	Alzheimer’s Disease Pathology
	Non-Modifiable Risk Factors for Alzheimer’s Disease
	Modifiable Risk Factors for Alzheimer’s Disease
	Diabetes: A Risk Factor for Cognitive Dysfunction and Alzheimer’s Disease
	Cigarette Smoking As a Risk Factor for Alzheimer’s Disease
	Moderate Alcohol Intake is Associated with Lower Dementia Incidence
	Head Trauma Increased the Risk for Alzheimer’s Disease
	Depression As a Risk Factor for Alzheimer’s Disease
	What About the Protective Factors Against Alzheimer’s Disease?
	Mediterranean Diet Decreases the Risk of Mild Cognitive Impairment and Alzheimer’s Disease
	Get Up and Get Active to Reduce The Risk of Dementia
	The Benefits of Physical Activity
	Road to Successful Aging:�Use It, Don’t Lose It!
	Information on AD Research
	Slide Number 26
	��MUSC is Changing What’s Possible.��To learn more about how you can help us reach new heights in research, please visit �musc.edu/giving��Thank You!
	Neurovascular Coupling in the Normal Brain and in Hypertension, Stroke and Alzheimer’s Disease
	Physical, Mental, and Social Activity Stave Off Dementia!

