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How Your Brain Is Organized 
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How Neurons Communicate



How Neurons Communicate



 PREFRONTAL AREA
-Executive Function
-Harder to Focus Attention
-Harder to Multitask

 HIPPOCAMPUS
-Memory

 AXONS-
-Processing Speed

Areas Affected by Normal Aging of the Brain…



This Translates Into…

 It is harder to learn new things.  You can always learn, but it will take 
longer than a younger person. 

 Slower in Problem Solving and less apt to change strategies in 
decision making.

 It is harder for you to focus your attention. You are more easily 
distracted and sensitive to interruptions. 

 It is harder to perform different tasks at the same time.

 Spatial relationships diminish- ability to visualize objects affecting 
reading a map or finding your car in a sprawling parking lot

 Retrieval of information and takes longer



Where Does Dementia Fit in?

According to the Alzheimer’s Association:

Dementia is a general term to describe a group of symptoms 
associated with a decline in memory or other thinking skills severe 
enough to reduce a person’s ability to perform everyday activities.  

• Reversible vs. Non-Reversible Dementia

• There are close to 100 types of Dementia

• We are now looking at the progression of dementia as a 
continuum  

Natural Age Related Changes--Mild Cognitive Impairment--Dementia



Dementia 
Disrupts Daily Life- Need Assistance To Navigate The Day

1. Memory loss that disrupts daily life

2. Planning and problem solving challenges

3. Difficulty completing familiar tasks at home, work or leisure

4. Confusion with time or place

5. Trouble with visual and spatial relationships

6. Problem with words in speaking or writing

7. Misplacing things and unable to retrace your steps

8. Poor Judgment

9. Withdrawal from work or social activities

10. Unexplained changes in mood or personality    From: Alzheimers Association



What is Memory?

“Memory refers to all that you remember, 

as well as your capacity for remembering.  

But not all memories are created equal.  

Some memories are meant to be retained for a short

period of time and then discarded.”  

Improving Memory; understanding age-related memory loss. Harvard Health Publications 2015



Types of Memory

Short Term Memory
• Seconds to Minutes
• Working Memory- can manipulate information for calculations
• Can usually hold 7 “bits” of information in mind at one time
• Beneficial because you cannot retain everything that enters your 

brain. 

Long Term Memory
• Maintaining Long Term memory requires that you periodically re-

visit it.
• A greater chance for recall if it is tied to a strong emotion

1. Episodic Memory-tied to a personal experience
2. Semantic Memory- factual
3. Implicit Memory- procedural ex. How to ride a bike

Presenter
Presentation Notes
Short term memory what youwill remember in the next few seconds or minutes.  Something you can hold onto until you can write it down.Working Memory type short Term ex. Remembering prices of products at the supermarket so you can compare and make the best choice or brands.7 bits:  easier to remember a phone # than a longer invoice numberLong Term Memory-     Less fragile than short term memory     You must periodically re-visit it.Semantic memory- factual, what you learned in school and not tied to a specific timeEpisodic Memory- images and details of experiences you had.  The party you had last weekend—more fragileProcedural- tie shoes. 



Memory

How Memory Works:

ACQUIRING-----CONSOLIDATING----RETRIEVING 

The Hippocampus-
Acquiring and Consolidating

The Amygdala –
reacts and tags emotionally 

powerful information

Presenter
Presentation Notes
We tend to think of it like a photograph….functional imaging show memories are distributed and stored not in a single location, but widely distributed in networks throught the brain.Ex. Song: Words in language left temporal lobe, melody stored in auditory area.  Each memory ex flag stored in occiputal 



Memory

How Memory Works:

ACQUIRING-----CONSOLIDATING----RETRIEVING 

• Once a memory is established, pieces of it 
are stored among different areas of the cerebral Cortex brain

• More likely to be consolidated if tied to an anchor memory

• Memories are actively consolidated during sleep. 
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Presentation Notes
We tend to think of it like a photograph….functional imaging show memories are distributed and stored not in a single location, but widely distributed in networks throught the brain.Ex. Song: Words in language left temporal lobe, melody stored in auditory area.  Each memory ex flag stored in occiputal AbstractOver more than a century of research has established the fact that sleep benefits the retention of memory. In this review we aim to comprehensively cover the field of “sleep and memory” research by providing a historical perspective on concepts and a discussion of more recent key findings. Whereas initial theories posed a passive role for sleep enhancing memories by protecting them from interfering stimuli, current theories highlight an active role for sleep in which memories undergo a process of system consolidation during sleep. Whereas older research concentrated on the role of rapid-eye-movement (REM) sleep, recent work has revealed the importance of slow-wave sleep (SWS) for memory consolidation and also enlightened some of the underlying electrophysiological, neurochemical, and genetic mechanisms, as well as developmental aspects in these processes. Specifically, newer findings characterize sleep as a brain state optimizing memory consolidation, in opposition to the waking brain being optimized for encoding of memories. Consolidation originates from reactivation of recently encoded neuronal memory representations, which occur during SWS and transform respective representations for integration into long-term memory. Ensuing REM sleep may stabilize transformed memories. While elaborated with respect to hippocampus-dependent memories, the concept of an active redistribution of memory representations from networks serving as temporary store into long-term stores might hold also for non-hippocampus-dependent memory, and even for nonneuronal, i.e., immunological memories, giving rise to the idea that the offline consolidation of memory during sleep represents a principle of long-term memory formation established in quite different physiological systems.Physiol Rev. 2013 Apr; 93(2): 681–766.doi: 10.1152/physrev.00032.2012PMCID: PMC3768102PMID: 23589831About Sleep's Role in MemoryBjörn Rasch and Jan Born



Memory

How Memory Works:

ACQUIRING-----CONSOLIDATING----RETRIEVAL

• Transience- memories not called up tend to be forgotten

• Absentmindedness- usually occurs when you do not focus
Use cues to recall things

• Misattribution- when you mix up the facts
becomes more common with age

• Blocking!
Improving Memory; understanding age-related memory loss.   Harvard Health Publications 2015
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Tip Of The Tongue…

 BLOCKING
The memory is properly stored, but something is
keeping you from finding it. 

Similar memories might have partially overlapping patterns of 
neuronal activation. Some of the increased activity inhibits other 
areas. A similar memory “blocks” the one you are trying to retrieve

Scientists think that memory blocks become more common with 
age. 

GOOD NEWS- the information will come after you relax.



More Good News!!!

Age-related changes in the brain may slow down your learning 
and recall, but they do not impair your ability to function 
effectively.  

Wisdom you have gained over the years remains unscathed!

You can compensate for the slow by working harder to pay 
attention to any new information you are trying to learn. 



Attention…

“The most important principle for improving 
your memory is focusing your attention on 

what you are trying to learn”

Professor Richard Resak
Clinical Professor Neurology 

George Washington School of Medicine



Attention test

Attention…

https://youtu.be/vJG698U2Mvo


RED GREEN          BLUE
BLUE GREEN  WHITE

PURPLE RED               WHITE 
YELLOW          BLUE GREEN

RED PURPLE    YELLOW

PURPLE RED WHITE
YELLOW          BLUE  GREEN

STROOP EXERCISE



Rehearsal—Write the item and say it out loud

Grouping —Find some relationship an
organize the names into categories

Visualization—Get a mental picture in your
mind

Make up a story- The more bizarre the better

Useful Tools for Remembering…

Presenter
Presentation Notes
Rehearsal—Write the item and say it out loud Using as many senses as you canGrouping—Find some relationship an                   organize the names into categories Ex. Names of animalsVisualization—Get a mental picture in your                   mind



Neuroplasticity

Neuroplasticity refers to our Brain’s ability 
to change in response to experience. 

We now know that the brain has the capability to form and 
reorganize synaptic connections, especially in response to 
learning, experience or following injury. 

In this way, alternate circuits or pathways can be 
established for lost or injured neurons.



CELLS THAT FIRE TOGETHER, 
WIRE TOGETHER”



What Is the Best Way to Exercise the Brain???

DO SOMETHING YOU DO NOT ORDINARILY DO!

Try different puzzles
Do art Work

Learn something such as a new language
A musical Instrument

Neurobics
Neurobics, the unique new science of brain exercises. 

Neurobics is when you use all of your senses in new and 
unexpected ways, by doing this you will wake up your 

brain and stimulate brain growth.



Plexers---Wackie Wordies---Rebuses 
These puzzles use letters and pictures to cryptically 

represent a common word, phrase or saying.

To Solve Carefully Consider:

• The SIZE and color
• The word or meaning of the word you can read
• The position and direction of location in the box or to 

each other
• Is a word or symbol inside of another one



Examples

milli1on

ONE IN A MILLION



Examples

another one thing

ONE THING AFTER ANOTHER



Wackie Wordies

SIDE BURNS



Wackie Wordies

FEELING DOWN IN THE DUMPS
Retrieved from:     https://www.pleacher.com/mp/puzzles/miscpuz/wac25.pdf

https://www.pleacher.com/mp/puzzles/miscpuz/wac25.pdf


Daniel Kahneman

Thinking Fast and Slow

Two systems in our Brain:

1 is impulsive and automatic
2 is thoughtful and calculating

https://youtu.be/JtxHANcgAvo


Thinking Fast and Slow



What You Can Do!

Develop a Brain Healthy Lifestyle!

 Diet- Mediterranean/ MIND Diet
Lutein- Green Leafy Vegetables ( Kale, Spinach, Avocado)

 Exercise
 Sleep- short term memory is laid down 

into long term memory.
- CSF removes amyloid proteins from the day

 Brain Exercises
 Lower Stress 
 Watch Your Head!
 Laugh more

Presenter
Presentation Notes
Lack of Sleep also impairs focus during the day



Ending Humor------Who Said It???

• My best friend ran away with my wife, and let me tell you, 
I miss him.

• I just got back from a pleasure trip.  
I took my mother-in-law to the airport

• When God sneezed, I didn’t know what to say?
• A Doctor gave a man 6 months to live.  The man couldn’t pay 

his bill, so he gave him another 6 months.
• I’ve been married for 34 years, and I’m still in love with the 

same woman.  
If my wife ever finds out, she’ll kill me. 

• Take my Wife….Please



Questions
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