


How the Brain Gets Hooked on Behavioral/Process Addictions

DOPAMINE  C.H NO,
As Kardaras(2016) stated in his book, Glow Kids, in order to fully e =,
understand addiction, we need to understand the brain’s
reward system and the impact of dopamine on that reward
pathway.

Specifically, how much dopamine is activated by a substance or
behavior is correlated directly with the addictive potential of
that substance or behavior.

Dopamine, as many of us know, is the “feel-good”
neurotransmitter that is the most critical and important part of
the addiction process. Dopamine was discovered in 1958 by
Arvid Carlsson and Niles-Ake Hillarp at the National Heart
Institute of Sweden.



Functions of Dopamine




Mesocorticolimbic for motivation and reward
Nigrostriatal for movement

v T
Prefrontal Y. \ _
cortex .4 : . ¥

w l' ’ '
@
$ .

] ‘ l?opgmlne mésg. -
'i -

$ .

Thalamus

Nucleus

' ¥ y ’ | ‘ ;/I;ts:;g;tical /-'

Nucleus -n'co“n o ceptors E‘ft:;rgi-bulg;f
accumbens i 4 pathway \ : \, :
Ventral T aNjigetine enters Mesolimbic ! o e
tegmental

8 Te | A
pathway S egmental Area

brain

The Mesocorticolimbic Pathway The Ni triatal Path
e Nigrostriatal Pathway



http://www.neuroscientificallychallenged.com/glossary/dopamine
http://www.neuroscientificallychallenged.com/glossary/substantia-nigra
http://www.neuroscientificallychallenged.com/glossary/striatum

Dopamine is both a neuromodulator and
eurotransmitter

According to Stanford neuroscientist Dr. Andrew Huberman, dopamine
is both a neuromodulator and a neurotransmitter. The main
ifference between neurotransmitter and neuromodulator is that a
eurotransmitter is a chemical messenger released by a neuron to affect
ither.one or two post-synaptic neurons or another
specific effector-organ whereas a neuromodulator is a chemical

2ased locally or volumetrically (a large dump). When it is released
netrically, it affects many neurons. Very concerning, dopamine can
ately affect gene expression according to Dr. Lieberman.



https://pediaa.com/difference-between-neurons-and-neuroglia/#Neurons
https://www.youtube.com/watch?v=QmOF0crdyRU&t=2s&ab_channel=AndrewHuberman
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Dopamine and DeltaFosB “Keep doing it!”

Highly salient activities, in this case addiction, lead to the accumulation of
DeltaFosB, a protein that activates the genes involved with addiction. The
molecular changes it potentiates are almost identical for both sexual
conditioning and chronic drug use. Specifically, DeltaFosB rewires the brain to
crave IT whatever IT is.

In a sense, dopamine is like the foreman on a construction site barking orders
and DeltaFosB is the worker on the site. Dopamine is yelling, “This activity is
really important, and you should do it again and again.”

DeltaFosB is responsible for ensuring that you remember and repeat the
activity.

This repeated process produces what is called sensitization which is based on
the principle, “Nerve cells that fire together wire together” as noted by
Canadian researcher Donald Hebb in 1949. Repeated activity strengthens
cell connections.
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Dopamine and CREB - “Slow it Down, Silver!”

As the brain recognizes that it needs a rest, it will kick out CREB in an effort
to slow things down (Wilson, 2014).

In essence, DeltaFosB acts like the gas pedal and CREB functions as the
brakes.

CREB specifically inhibits dopamine and endogenous opioids in an effort to
take the joy out of the binging/addictive behavior or substance so that you
can give it a rest.

This numbed pleasure response that is induced by CREB is often identified
as desensitization which leads to tolerance - the need of increasingly
higher doses to achieve the same effect. Tolerance is a key factor in
addiction.




So, we see that chronic overstimulation
can lead to two opposite effects:



D BOUGHT THE BMW BUT STILL WANTING THE
DUCATI DIAVEL




DOPAMINERGIC DOWNREGULATION AT THE SYNAPTIC LEVEL

Click here to listen to an excellent clip on downregulation by FreeMedEducation:
www.youtube.com/watch?v=ayjQ5MvSMYU&ab channel=FreeMedEducation

Desensitization
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Normal Functioning Over Stimulation

(Adapted from Stuff4Educators.com, 2014)

(Adapted from StuffaEducators.com, 2014) (Adapted from Stuff4Educators.com, 2014)


https://www.youtube.com/watch?v=ayjQ5MvSMYU&ab_channel=FreeMedEducation
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The next few slides are
from groundbreaking work
of and

and
give us additional insights
into how dopamine
impacts the addiction
process.
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Pleasure and Pain Nicely in Balance

Simple
Pleasures
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FPleasure

According to Stanford Psychiatrist,
Dr. Anna Lembke, dopamine which
acts on pleasure neurocircuits, and
pain are related and help create a
homeostatic balance in the brain and

body.

The following slides are based on Anna Lembke(2021) Dopamine Nation book.

Click here to watch her excellent YouTube video:


https://www.youtube.com/watch?v=5Pu82wZRZwo&ab_channel=AndreaSamadi
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Pleasure FPain

brain down-regulates our dopamine to bring us
to homeostasis (gremlins jumping on the lever).

As we actively seek pleasure, pain gremlins begin to jump on the teeter
totter to try to restore homeostasis balance.

Anna Lembke (2021)
://www.youtube.com/watch?v=5Pu82wZRZwo&ab channel=AndreaSamadi


https://www.youtube.com/watch?v=5Pu82wZRZwo&ab_channel=AndreaSamadi

Pleasure — Pain
Shift

Pleasure

Once the balance is level, it keeps going, tipping an equal

and opposite amount to the side of pain.

Plaasura




Pain circuits
activate in order 1o
move toward
homeostasis or

b d | ance hen the balance is more on the “pain" side which
is where we want more to feel “normal" again.

Pleasure Pain

Anna Lembke, 2021,
https://www.youtube.com/watch?v=5Pu82wZRZwo&a
b channel=AndreaSamadi



https://www.youtube.com/watch?v=5Pu82wZRZwo&ab_channel=AndreaSamadi

This is a dopamine-deficit state, where
we are walking around unhappy.

Pleasure

Dopamine Nation “It's harder for us to experience
pleasure and more likely we will experience pain."


https://www.youtube.com/watch?v=5Pu82wZRZwo&ab_channel=AndreaSamadi

Pleasure

Pleasure
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The following slides oy | e e

are taken largely il | Mo ,i
from Dr Llebel’md n'S SR y THE MOLECULE OF MOP;\’
excellent book, The ———— -

Molecule of More BRAOUGHT TO YOU BY INSTAREAD

Click here to listen to Dr. Lieberman:

https://www.youtube.com/watch?v=TjKCzYYkKN4&ab channel=Valuetainment

The Molecule of More

Click here to listen to animated video on Molecule of More:
https://www.youtube.com/watch?v=sPpY nePtV8&ab channel=Instaread



https://www.youtube.com/watch?v=TjKCzYYkKN4&ab_channel=Valuetainment
https://www.youtube.com/watch?v=sPpY_nePtV8&ab_channel=Instaread

The brain has
chemicals and
down chemicals

The up chemical
dopamine drives
us to seek

DOWN CHEMICALS]

l UP CHEMICALS |
\

~[[DOPAMINE |

IT MOTIVATES US TO SEEK
OUT NEW THINGS.
IT IS WHY WE EXPLORE.
IT IS THE MOLECULE OF MORE




The Down o e WO

Chemicals - [ooravive | ((_szroroum | [CoxyToci |
designed for I

The ; THESE CHEMICALS
=y ALLOW US

TO DERIVE PLEASURE
FRAOM
THE PRESENT MOMENT




Dopamine is

and

FEELING OF DESIHEr

SO, WHEN YOU WANT
SOMETHING, IT

IS NOT A CONSCIOUS
CHOICE, BUT A

REACTION TO YOUR
ENVIRONMENT

In process



When the expected becomes
unexpected which increases
dopamine dramatically and
compels us to continue
seeking the This
can become addicting.

l EXPECTATIONS |

REWARD PREDICTION
ERROR j

THE PHRASE
“MY CUP RUNNETH OVER"
COMES FROM
THIS EXPERIENCE




When the expected becomes
unexpected which increases
dopamine dramatically and
compels us to continue
seeking the This
can become addicting.

l EXPECTATIONS |

REWARD PREDICTION
ERROR j

THE PHRASE
“MY CUP RUNNETH OVER"
COMES FROM
THIS EXPERIENCE




Dopamine drops
when the

becomes

REACTION TO |
PROMISING
SURPRISES AND

UNEXPECTiD EVENTS

WHAT WAS ONCE
UNEXPECTED
BECOMES EXPECTED

AND EXPERIENCING A
DOPAMINE RUSH
BECOMES LESS LIKELY




We can then
possibly decide
to end the cycle.

ONCE THEY DISCOVER
THAT DOPAMINE

IS TRICKING THEM,
THEY MIGHT DECIDE
TO END THIS CYCLE
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(AFFILIATIVE RELATIONSHIP

Here & Now Circuits

allow us to back off the

and
enjoy the and
all that it offers —
relationships, peace,
connection

IT IS POWERED BY
OXYTOCIN AND
ENDORPHINS




If we end the
dopamine rush, we
are able to enter

into the
driven by

the down chemicals.

THESE CHEMICALS
ALLOW UsS
TO DERIVE PLEASURE
FRAOM
THE PRESENT MOMENT




Being able to shift from

(dopamine) to the

(here and now
chemicals) is essential
to mental health

DOPAMINE MAKES US CONSTANTLY |
WANT THINGS, WHEREAS THE

HERE-AND-NOW
NEUROTRANSMITTERS,
THE DOWN CHEMICALS,

ALLOW US TO
APPRECIATE THEM



Dopamine fixes us

ona THE MORE DOPAMINE YOU HAVE,
an.d can be a good THE MORE YOU ARE MOTIVATED
thing TO WORK HARD FOR YOUR
GOALS REGARDLESS
OF HOW TOUGH IT GETS




CHARLES DAP\WIN\}

Dopamine used
well: Fix on the

ONLY THE STRONGEST AND
MOST ADAPTABLE

target and ignore
the distractions ORGANISMS SURVIVE LONG ENOUGH

TO REPRODUCE. OFTEN, IT IS THOSE

WITH HIGH DOPAMINE WHO
FIND IT EASIEST TO ADAPT




Dopamine used

well:

and

PEOPLE WHO ARE AWAKENED FROM
A DREAM CAN PRODUCE
LONGER AND MORE
COMPLEX STORIES
THAN THOSE WHO HAD
A DREAMLESS SLEEP

DREAM INCUBATION IS
THE PRACTICE OF ASKING YOUR
SUBCONSCIOUS MIND TO SOLVE

PROBLEMS FOR YOU
WHILE YOU SLEEP




Dopamine when
used poorly can
lead to

and then ultimately

l EARLY STAGES ,

INTOXICATION DOES

NOT CAUSE PLEASURE,

ONLY SEDATION

AND BAD JUDGMENT

THIS IS HOW
DRAUG ADDICTS
FEEL WHEN
THEY NO LONGER
HAVE ACCESS TO DRUGS,
AND IT’S WHY GETTING
SOBER IS A STRUGGLE




Too much dopamine and
too little Here & Now
Chemicals are

You get the goal but
arrive there

EXCESS DOPAMINE
| FAMILY | .

IF LESS COUPLES
GIVE BIRTH,
HUMANITY WILL
INEVITABLY GO EXTINCT




Dopaminergic Desire and Control Circuits

MOST bENEFICIAL

l

PEOPLE WITH TOO MUCH CONTROL
DOPAMINE BECOME ADDICTED
TO ACHIEVEMENT AND ARE UNABLE
TO ENJOY THE REWARDS
THAT COME WITH IT

There are two main dopaminergic
circuits:

The dopamine desire circuit (meso-
limbic circuit) moves us toward more
immediate future targets.

The dopamine control circuit (meso-
cortical-limbic) allows us to use the
prefrontal cortex to apply the brakes if
needed and evaluate the cost-benefit of
moving toward the desired reward.



Excess Dopaminergic

ircui - / [%
Circuits and too little [DOPAMINE |3 \\

Here & Now Circuits
cause problems for

us . ] THEY HAVE TOO MUCH DOPAMINE “
AND NOT ENOUGH HEREXNOW
CHEMICALS, WHICH ALSO PUTS
THEM AT RISK FOR
MENTAL ILLNESS

NOT EXCEL IN SOCIAL!
SITUATIONS I




When dopamine and
here and now chemicals
are in balance, our lives
will be balanced, and
we can enjoy

THE ONLY WAY TO SAVE OURSELVES
IS TO OVERACOME OUR OBSESSION
WITH EXCESS AND LEARN TO

BE GRATEFUL FOR WHAT WE HAVE

A
DOPAMINE
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In conclusion

So, let’s choose to balance this amazing
dopamine resource so we can “live long and
prosper.”




