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The word “stress” has

been used in physics for

hundreds of years to

describe an external

force that produces

strain or distortion in

materials such as bone.
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Seventy years ago, Two researchers set the

foundation for what has come to be known as

PsychoNeuroImmunology.

Walter Cannon coined the phrase fight or flight in

his book “The Wisdom of The Body” 1932.

Hans Selye, from Canada, redefined the word

“stress” with his brilliant research in physiology.

Hans Selye referred to stress as “the non-specific

response of the body to any demand for change”.

In the 1930’s, it was widely believed that

each disease had it’s own specific cause:

for example,

that a variant of the influenza virus causes

the flu, and scurvy and rickets were due to

specific vitamin deficiencies.

Hans Selye proposed just the opposite;

…namely, that very different physical and

emotional challenges could produce the

same stomach ulcerations and shrinkage

of lymphoid tissues…

…similar to those seen in patients suffering

from heart attacks, stroke, kidney disease,

rheumatoid arthritis and other disorders he

labeled “diseases of adaptation”.
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Selye’s ideas rocked

the scientific

community and shaped

ideas to the point that

his new definition of

stress has become an

everyday household

word.

However, the buzzword “stress” means

different things to different people.

Some people refer to stress when they

describe an annoying situation, while

others use it to describe an unpleasant

emotional response to the annoyance, and

still others refer to the physical effects on

the body of these unpleasantries.

Most peoples thoughts on stress, however,

are intrinsically negative.

But, people respond to stress differently and

what one person calls stress, another

person calls fun.

Eustress is a word used to describe a

stressor which is beneficial, perhaps such

as the thrill in fun.
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"Adopting the right attitude can convert a

negative stress into a positive one."

Dr. Hans Selye

“ Stress is the Spice of Life”

Hans Selye broadened Walter Cannon’s

ideas by suggesting that similar physiological

responses can occur as a result of diverse

stressors.

Furthermore, long-term stress can cause

adverse physiological consequences.

G.A.S.

He hypothesized what he called

The General Adaptation Syndrome To

explain how the body responds over time to

sustained stress.

Clinging to his cornerstone theory would be

his professional undoing.
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Homeostasis
The complex mechanisms of equilibrium at

living cell membranes become much more

complicated with the homeostatic

mechanisms of endocrinology.

Homeostasis suggests that the body is

capable of maintaining optimal function via

regulatory mechanisms. However, this is

characterized as a constant internal state.

This intricately timed and

orchestrated response to stress is

perfectly appropriate to a brief and

important event or situation.

This initial response is what Hans

Selye named

“The ALARM REACTION”

However, when stress is unremitting and

tends to accumulate with increasing

momentum, it leads to an extremely

complex host of maladaptations promoting

a disturbingly diverse and common group

of maladies.
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Hans Selye characterized the

physiological response to stress through

three consecutive stages.

The Alarm Reaction
Stage 1

The Resistance Stage
Stage 2

The Exhaustion Stage
Stage 3

The Alarm Reaction

The adrenal glands go into a

hyperfunctional state to increase cortisol

levels in the body in order to adapt to the

demands of stress.

This can be identified with a Salivary

Adrenal panel: Cortisol, normal DHEA
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The Resistance Stage

If the stressful situation persists, the

adrenal glands adapt by stealing

pregnenolone (a steroid hormone precursor) for the

preferential formation of more Cortisol.

This will deplete DHEA leading to

depressed levels of it’s downstream

metabolites effecting blood pressure and

sex hormones. Cortisol, DHEA

Pathophysiology of Energy,
Immunology, Body Composition
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Whereas this often does occur, contrary to

Dr. Selye’s working model of stress, it is

now understood that people can move in

or out of any of these phases surprisingly

quickly because the adrenal glands and

cortisol are regulated by the

paraventricular nucleus of the

hypothalamus as we shall see later.

Let us continue our historical review.

Exaustion Stage

As the adrenals fail to adapt and become

depleted, numerous co-factors necessary

to synthesize adrenal related hormones

also become depleted.

Normal Cortisol, DHEA, then…

Cortisol, DHEA, then….

Cortisol, normal DHEA

This was Selye’s undoing

Human beings do not run out of cortisol.

Although adrenal glands may indeed

shrink, only in cases of depleted Human

Growth Hormone does this hypothetical

end stage seem to have a modicum of

truth regarding humans
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Selye proposed that massive EXCESSES of

hormone secretions can occur as a result

of enduring or repeated stressors leading

to a breakdown in the system which can

eventually lead to illness.

However, it is also true that these relentless

stressors can promote LOW or otherwise

inappropriate secretion or dysfunction.

A twist which Selye did not foresee.

Some Stress models still fueled
by G.A.S.
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The detailed and broadly coordinated

interrelationships of the stress response

are amazing.

Allostasis – Sterling & Eyer 1988

Current concepts have revisited and

replaced homeostasis. The allostatic

model recognizes that a set point can be

diversely attenuated depending upon a

wide array of variables.

Allostasis as a model for adaptation is a far

better fit for the stress response.
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• Allostasis allows a dynamic and

regulatory process

• Describes how the body fine tunes it’s

physiology (ANS, HPA, Cardio, Metabolic,

Immune) in response to internal and

external demands

Allostatic Load – McEwen & Stellar (1993)

The Allostatic Load model addresses the

“price” of being forced to adapt in

adversity.

Wear and tear on the body from chronic

allostatic responses

End stage effects are diverse diseases
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Like Elephants on a teeter totter
Eventually Allostatic Pressures
Will lead to a damaged system

Acute Stress Response

Acute Immediate vs. Intermediate
The acute immediate response to stress is

mediated by ANS. The sympathetic ANS

provides rapid changes through specific

neuronal connections.

For example, within seconds HR BP via

Sympatho-adrenomedullary activation

(Epinephrine) over-driving direct connections

within the sympathetic chain ganglia mediated

through the spinal cord.
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The Immediate Response is Short-lived

Very quickly, the excitation of the sympathetic

nervous system is inhibited reflexigenically by

corresponding activation of the parasympathetic

nervous system.

Adrenomedullary epinephrine output is quickly

dampened. This kind of reflex inhibition is

replicated throughout the wired nervous system,

sometimes occurring within a single neuron.

Schematic drawing of adrenal
medullary innervation

(A) Sympathetic innervation (splanchnic nerve).

(B) Parasympathetic innervation (vagus nerve).

(C) Sensory innervation.

(D) Ascending axons from adrenal medullary ganglionic

neurons.

AC—adrenal cortex; AM—adrenal medulla; CH—

chromaffin cells; DRG—dorsal root ganglion; GC—

ganglion cells; NG—nodose ganglion; SG—sympathetic

ganglion; SPNs—sympathetic preganglionic neurons;

?—unknown destination.

A new focus on interoceptive properties of adrenal medulla

Autonomic Neuroscience, Volume 120, Issues 1–2, 15 June 2005
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Acute Intermediate Stress Response

In distinction to the immediate ANS

response, the intermediate stress

response occurs over 20 or 30 minutes,

the intermediate response results from the

activation of the HPA axis, resulting in

elevations in glucocorticoids.

The Brain’s Role

The brain triggers and attenuates stress

responses in relationship with the nature

of the stimulus for appropriateness.

Psychogenic or “psychically modeled”

stressors evoke responses based on prior

experiences, including implicit procedural

knowledge.

During the course of chronic stress,

neuroplasticity occurs within the allostatic

system.

Some circuits are recruited and reinforced in

preferentially and others are diminished.

The overlap of the stress circuits and

those controlling memory and reward

enriches the interpretation of stressor

significance.
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Cortisol and Epi

mobilize energy,

activate immune

mechanisms & improve

oxygen uptake and

distribution

Cortisol and Epi promote fat

deposition, insulin resistance,

hypertension, immune

suppression and apoptosis

The following quote is from the highly

acclaimed, Jeffery Bland, in his 2002

Seminar Series entitled, Nutritional

Endocrinology II: Breakthrough

Approaches for Managing Adrenal and

Thyroid Function.
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“With prolonged stress from multiple

sources, the stress response can become

as damaging as the stressors themselves,

depending on the genetic sensitivities of

the individual…

…The individual becomes insulin-

resistant. His or her recovery after injury

of illness decreases. Libido and

reproductive function are adversely

affected. Muscles start to lose tone, and

the body becomes fatter as the individual

develops an “apple” body shape…

…Blood cholesterol, triglycerides, and

blood pressure increase. Fatigue sets in

and sleep is restless. The person’s mood

slips toward depression due to altered

neurotransmitters.
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…Inflammatory conditions increase.

Immune defense against common

infections like the cold and flu decrease,

and energy and enthusiasm for life are

lost.”

As you can see from the previous quote,

there is a significant progression of failing

health as a result of chronic stress.

This occurs as a result of multiple vicious

cycles. A vicious cycle occurs when one

event worsens another, which in turn

worsens the first, leading to a progressive

downward spiral.

These vicious cycles involve the glandular

systems (adrenal, thyroid, ovaries, testicles,

pancreas, pituitary, hypothalamus), the digestive

system, the detoxification systems, the immune

system, blood sugar regulation, energy

production, brain function, pain and

inflammation, alterations in body composition

(loss of muscle with increase in fat), the ability to

burn fat for energy and even your ability to know

when you have eaten enough and should stop.
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The interrelationships are so complex and

chronic stress is so common that most

people who are suffering from chronic

health complaints are probably caught in

several of these vicious cycles. The

challenge is due to the nature of a viscous

cycle. Any one of these problems can

worsen any or all of the others.

In order to come free of these viscous

cycles, it is usually necessary to

investigate these interrelationships very

carefully and support all the involved

systems at the same time. In this way you

can begin to unwind the chronic stress

cycle and begin to regain genuine health.

“With prolonged stress from multiple sources,
the stress response can become as

damaging as the stressors themselves,
depending on the genetic sensitivities of the
individual. The individual becomes insulin-
resistant. His or her recovery after injury or
illness decreases. Libido and reproductive
function are adversely affected. Muscles
start to lose tone, and the body becomes

fatter as the individual develops an “apple”
body shape. Blood cholesterol, triglycerides,
and blood pressure increase. Fatigue sets in

and sleep is restless. The person’s mood
slips toward depression due to altered

neurotransmitters. Inflammatory conditions
increase. Immune defense against common
infections like the cold and flu decrease, and

energy and enthusiasm for life are lost.”
2002 Seminar Series, Nutritional Endocrinology II:
Breakthrough Approaches for Managing Adrenal

and Thyroid Function; Jeffrey S. Bland, Ph.D.
chapter 2.
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Up to this point, it might appear to be a

foregone conclusion that unrelenting stress

will lead to disease.

Fortunately, however, unrelenting stress only

increases your risk of disease. Even massive

stressors are attenuated by the way you

think and feel about them.

How Does All This Work?

All of the effects of stress are orchestrated

through the nervous system regulating the

endocrine and other systems.

Historically, physiologists felt the endocrine

glands regulated themselves.

There was a long humiliating period where

people injected gland and brain extracts

into their bodies in hopes of rejuvenating

their health.
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Interestingly, nutritional models promoted

ingesting glandular extracts starting in the

late 1950’s and this practice persists, with

a modicum of merit, even to this day!

Then came the discovery that the pituitary

secreted stuff that regulated the glands.

This was the origin of the statement that the

Pituitary is the “Master Gland”

I still hear people call the pituitary the master

gland, even this to this very day.

It is good to be better informed!

However, after a treacherous time in

neuroscientific research, the

hypothalamus was discovered to be

secreting very small amounts of releasing

hormones which controlled the pituitary.

It turns out that the pituitary wasn’t actually

the Master Gland but was actually the

COMPLETE AND UTTER SLAVE of the

Hypothalamus.

… then, it was the Hypothalamus that vied

for the title of Master…
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It was soon discovered that several areas of

brain, most notably the hippocampus and

prefrontal cortex exert regulatory

influences on the hypothalamus.

So, the brain finally became recognized as

the master.

Egyptians extracted the brain during mumification and

discarded it as a useless organ, unnecessary in their

afterlife…well, maybe they were right on that point

So, what is the nervous system really trying

to accomplish in immediate response and

adaptation to stress?

What are it’s operating principles?

What happens when it does what it does so

well and what can go wrong?

The Wisdom of Stress
The wisdom of the stress response is to

mobilize bodies resources to escape

danger and achieve security. This is

accomplished by:

1.Revving up all systems necessary for

survival and

2.shutting down unnecessary functions
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When Stress serves us well it

• Improves memory and attentiveness

• increases our heart rate

• increases our blood pressure

• increases our lung function to improve
oxygen intake and delivery to all tissues,
most especially our brain, heart and
skeletal muscles

• Increases our energy production,

mobilizing fast resources via burning fat

and shutting down slow resources such

as absorption from our gut

• Increases platelets to reduce bleeding,

enhanced by the effects of epinephrine

which increases platelet adhesiveness

(stickiness)

• Increases the reabsorption of water from

the kidneys to support blood pressure

• May in extreme cases cause you to lose

the urine in your bladder to lighten your

load

• Improves brain, muscle, vision and

hearing function brilliantly
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But is doesn’t just increase things, it also

Suppresses insulin

Suppresses testicular and ovarian function

Suppresses kidney excretion and urine

formation

Suppresses digestion, exocrine secretion (dry

mouth, HCL, digestive enzymes), elimination

Suppresses pain (cord level IML and Lam Pro)

Suppresses growth hormone production

Suppressed vocalization – more

mesolimbic (like barking)

What Happens When Thing Go Wrong

We had the discussion of what can go

wrong with general health in the quote

from Jeffery Bland. Heart Disease,

Diabetes, Hypertension, Atherosclerosis,

Gastric disorders, Inflammatory Disorders,

Depression and Anxiety (he sees Cortisol, Insulin,

Poor Methylation and toxicity as cause)

Can it be worse….

The answer is yes…

Sleep disorders, icky and sticky anemic

blood, infertilityand dysmenorrhea,

memory problems (even dementia),

enhanced pain perception/suffering or

chronic pain, increased aging, depression,

anxiety, hostility…..
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That’s wonderful if we need to run a

marathon or if you are a Navy Seal…

and terrible if we have a stress harboring

lifestyle.

Non-linear Hormesis

The players in stress and adaptation exhibit

non-linear responses and mutually

regulate each other with both positive and

negative feedback in a parabolic

relationship now called

HORMESIS.
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Hormesis exerts it’s influence through

NeuroEndocrine and Autonomic regulation

of glandular and organ function engaging

significant regulation from the

hypothalamus, amygdala, hippocampus

and prefrontal cortex which are, in turn,

allostatically effected by the same

hormones they are regulating.

This previous section from Jeffrey Bland reflected

his nutritional approach from 1998 he presented

in 2002. Comprehensive as it may seem, it

neglects more current information regarding

brain interaction and a complexity to the degree

of hormesis.

What is missing in Functional Medicine is a

knowledge-based intervention plan based on the

Neuro-Hormetic model with support for

mismanaged somatic, glandular and visceral

sub-systems.

Neuroendocrine Regulation
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Maladaptive effects of sustained stress

occurs in key regulatory areas of the CNS

inducing neurodegenerative changes,

which in-turn, results in a progressive

failure to manage hormesis on the side of

beneficial outcomes, and the result is a

progressively ineffective and out-of-control

spiral which appears to be the bedrock of

degenerative illness.

So let’s have a brief review of some basic

neurology and see some brain effects then

get into the nitty gritty of

psychoneuroendocardiohepatogastroimmmunology
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The nervous system is composed of the

Voluntary

(CNS) Central Nervous System

(PNS) Peripheral Nervous System

Involuntary

(ANS) Autonomic Nervous System

Nervous System Organization

Fast and Furious

The next section will provide a brief

overview of the nervous system for your

familiarity. Then we will briskly proceed to

elaborate on the specific areas typically

credited with the more negative effects of

stress in the brain, then later more

elaborately, on the body.

The CNS

The CNS is composed of the

brain,

brain stem,

cerebellum, and

spinal cord.
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The Brain

To simplify, the brain has an outer cortex,

where cognition and perception occur and

a subcortex or basal ganglia and limbic

system which assist signals from all areas

of the cortex to be prioritized in terms of

importance. The brain is typically viewed

as dorsolateral versus the more limbic

ventromedial

3D image of Cortex Surface
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Human Cortical Pyramidal Cells

Limbic Lobe

The Isthmus of the Cingulate Gyrus is part

of what is sometimes referred to as the

Limbic Lobe. It is in the Parietal lobe

region and links the “frontal” cingulate with

the parahippocampal region.
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Limbic System and Stress

The primary brain area regulating stress is

the Limbic System. This area exerts an

enormous influence over emotions and

memory. It represents a collection of

diffusely interconnected forebrain

structures involved in processing emotion

and memory

It is links midline (ventral) cortical regions

with the hypothalamus and ANS and has

it’s own loops through the basal ganglia.

This has been characterized as “Top-down”

regulation of stress and it is accomplished

through the limbic stress circuits.
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Neural regulation of endocrine and
autonomic stress responses

Yvonne M.Ulrich-Lai and James P. Herman

Nature reviews: Neuroscience, volume 10, June 2009, 397-409

The following 3 slides are extracted from the

paper cited above.

This is an excellent paper to review on this

topic. Numerous ideas from this paper are

included in this presentation.

Neural Regulation of Endocrine and Autonomic Stress Responses,
Nature Reviews | Neuroscience Vol 10, June 2009, p404

Neural Regulation of Endocrine and Autonomic Stress Responses,
Nature Reviews | Neuroscience Vol 10, June 2009, p400
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Multiple limbic forebrain structures

(amygdala, hippocampus and prefrontal

cortex) process psychogenic and systemic

stimuli in relationship with associational

information from higher order association

centers processing interoception and

olfaction and relating them with memory

as well as attention and arousal.

Information integrated in these centers fires

deeper into the brain in basal ganglionic

and other subcortical relay areas, enabling

additional processing of limbic information

resulting in refined activation of the HPA

axis to mirror some of the responses of the

ANS to stress.
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Basal Ganglia circuits
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Stress Hormones and Limbic Circuitry

Prefrontal cortex

The prefrontal cortex is amazingly complex

area of the brain.

It is generally implicated in planning complex

cognitive behavior, personality, decision-

making and social behavior.
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In general it can be said that it involves

integrating perceptions, memories, and

related associations with internal goals for

planning and initiating behavior.

There is a dorsolateral

area credited for working

memory, executive

function, mathematical

and other rules and

applying these rules to

govern responses

In contrast, the

ventromedial region

seems to process

information about

risk and fear related

decision-making and

related actions
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If that’s not complicated enough, there’s also a

ventrolateral prefrontal cortex, mediating some

of the cognitive responses to negative

emotions, allowing you to focus on a problem

and minimize distractions.

The left VLPF appears related to depression,

and the right VLPF with anxiety

What and Where systems

Where system

the dorsal pathways

(DLPF) process (putting

together pieces of a plan)

information quickly

integrating recent

data for a decision.
(Cost versus Benefits)

What system

the ventral pathways

(VLPF) process
(relevant details)

information related to

goals (friend or foe)

The VLPF seems to line up more with the

ventral pathways closely knitted to the

temporal cortex and process small details.

The DLPF seems to associate with general

association areas for motor and visual

processing as well as the parietal cortex…

e.g. glance, dodge, grab and lift and by

what rules and expectations…
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Stress and the prefrontal cortex

The prefrontal cortex is the last area of the

brain to develop in a child.

This means that the human prefrontal cortex

is least influenced by genetics and most

influenced by the environment compared

with all other areas of the brain.

Prolonged stress causes both structural and

functional changes in the prefrontal cortex.

The prefrontal cortex is not alone in suffering

both structural and functional changes in

response to stress. The hippocampus also

suffers severe structural and functional

changes under the duress of prolonged

stress.

Social influences on neuroplasticity: stress
and interventions to promote well-being

Richard J Davidson & Bruce S McEwen
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Figure 1) Representation of the chronic stress

effects detected in animal models on growth or

retraction of dendrites in the basolateral

amygdala and orbitofrontal cortex (growth) and

in the CA3 hippocampus, dentate gyrus and

medial prefrontal cortex (shrinkage).

These effects are largely reversible in young

adult animals, although aging appears to

compromise resilience and medial prefrontal

cortex recovery.

Social influences…Continued

Figure 2: Physically abused children show alterations in

orbitofrontal (OFC) volume compared with typically

developing children, and volume shrinkage in this region

is related to measures of family stress.

Top, physically abused children show reductions in

orbitofrontal cortex compared with typically developing

controls.

Bottom, among physically abused children, those

showing poorer academic function and poorer family

functioning (greater family stress) exhibit less volume in

orbitofrontal cortex.
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Social influences…Continued

Figure 3.

(a) Anatomical segmentation of the amygdala.

(b) Later-adopted post-institutionalized children

show larger amygdala volume compared with

both early adopted children and with typically

developing controls. No differences among

groups were found in the hippocampus or

caudate.

Asterisk indicates that the later adopted group exhibited

significantly larger amygdala volume compared with

each of the comparison groups.

Amygdala and Glucocorticoids

The amygdala plays a role in mediating

behavior in response to novel fear and

implicit fears. It is extremely sensitive to

glucocorticoids such that under stress the

amygdala summates more powerfully and

becomes Neuroplastic, getting better at

learning to be fearful. (Toxic hostility)
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There is one very important difference between the

stress related changes between the PFC and

hippocampus.

After the stressor is removed, in otherwise healthy

subjects, the hippocampus can rewire and

recover very similar to its previous state except

in cases of severe depression, whereas, the

prefrontal cortex can rewire but some research

suggests it will never be the same .

Stress signaling pathways that impair
prefrontal cortex structure and function.

Nat Rev Neurosci. 2009 Jun;10(6):410-22.

Spatial working memory networks in the

dorsolateral prefrontal cortex adversely

affected by stress can impair the way the

brain drives the eyes in search patterns

during working memory tasks.

Stress Signalling in PFC cont.

Altered levels of dopamine (DA) and

noradrenaline (NA), (as well as cortisol,

addition mine) either high or low impair PFC

function and appeared to strengthen long-

term memory consolidation and fear

conditioning.
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Stress Signalling in PFC cont.

The authors found that PFC Network firing is

reduced and unpatterned rendering it

unable to accurately represent information

from working memory.

PFC regulation
w/o permission oops

w/ NO Stress w/ Stress

Psychosocial stress reversibly disrupts prefrontal
processing and attentional control
C. Listonab1, B. S. McEwenb and B. J. Caseya

These authors found that psychosocial

stress induces long-lasting but reversible

impairments and behavioral and an MRI

measures of PFC functioning humans.
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Chronic Psychosocial stress disruptive

prefrontal functional connectivity and

selectively impaired attentional control

within a frontoparietal network that

mediates attention shifts.

Flexible attentional control depends on the integrity of a frontoparietal network that includes
DLPFC. (A) Attention shifts engaged DLPFC bilaterally (P < 0.05, corrected).

Liston C et al. PNAS 2009;106:912-917

©2009 by National Academy of Sciences

Stress effects on human PFC function (Bottom) are consistent with those observed in a
rodent model of chronic stress (Top).

Liston C et al. PNAS 2009;106:912-917

©2009 by National Academy of Sciences
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Structural alterations in lateral prefrontal, parietal and posterior midline
regions of men with chronic posttraumatic stress disorder.
Eckart C, Stoppel C, Kaufmann J, Tempelmann C, Hinrichs H, Elbert T, Heinze HJ, Kolassa IT. J Psychiatry Neurosci. 2011 May;36(3):176-86.

Results of the study indicate that the lateral

prefrontal, parietal and posterior midline

structures are involved in the

pathophysiology of PTSD.

These regions are involved in episodic

memory, emotional processing and

executive control.

Areas of decreased gray matter in PTSD

(A) The inferior parietal cortex

(B) The isthmus of the cingulate gyrus

Relationship between TBI and
PTSD

The finding that MTBI is often comorbid with PTSD

has interesting implications. Traditional thought

describes dysregulated amygdalar efferents to

the prefrontal cortex, however, damaged frontal

function can fail to gate the amygdala as well.

Cognitive impairment is well documented in TBI

and could result in insufficient coping strategies.

Ehlers A, Clark DM. A cognitive model of posttraumatic stress disorder.

Behav Res Ther 2000;38:319-345.
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Stress and Sleep

Excessive stress has been related to

disruption in Delta sleep-inducing peptide.

Sleep inducing peptide has been shown to

provide resilience against stress.

Delta sleep inducing peptide is thought to

arise from diencephalon, primarily

hypothalamus, and cortical areas, heavily

right hemisphere dominant.

We will speak much more about the

diencephalon later in the presentation.
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Deep Sleep and Parietal Cortex Gene Expression
Changes Are Related to Cognitive Deficits with Age

Heather M. Buechel, Jelena Popovic, James L. Searcy, Nada M. Porter, Olivier Thibault, Eric M. Blalock *

Department of Molecular and Biomedical Pharmacology, University of Kentucky College of Medicine, Lexington, Kentucky, USA

Parietal Cortex evaluated for gene

expression showed that increased

translation and decreased myelin/neuronal

pathways in the parietal cortex was

correlated with decreased maze

performance in mice.

I brought this study up to show another

effect on the parietal lobe. It is

documented that during dreaming, all

association areas are highly active,

whereas, their relevant primary cortices

are quiet.

In fact, researchers have long believed that

chronic insomnia is a disorder of sustained

herperarousal of the body’s stress

response system

Journal of Clinical Endocrinology and Metabolism, August 2001
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- Sleep allows alternating areas of the brain

to rest

- Sleep allows consolidation of ideas and

memories

- Quality sleep provides stress resilience

- Growth Hormone is produced during

sleep which has an impact on maintaining

healthy cells and tissue regeneration

Massive amounts of research confirm the

adverse effects of long term stress on

sleep.

It impairs the ability to fall asleep, the ability

to stay asleep, the quality and frequency

of dreaming…

What’s worse, sleep deprivation is shown to

increase our vulnerability to stress

This is one of the tragic vicious cycles of stress

Stress worsens sleep

poor sleep worsens stress
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Stress and Sex

Stress-induced sex differences: Adaptations
mediated by the glucocorticoid receptor

Chase H. Bourkea, Constance S. Harrella, b, Gretchen N. Neigh

This article is part of a Special Issue “Neuroendocrine-Immune Axis in

Health and Disease.”

Hormones and Behavior

Volume 62, Issue 3, August 2012, Pages 210–218

Fig. 1. The hypothalamic–pituitary–adrenal axis.

External stressors cause initiation of the

HPA axis by first stimulating CRF neurons

in the hypothalamus. Corticotropes in the

pituitary release ACTH that activates

adrenal output of cortisol.

Negative feedback inhibition loops return the

system towards homeostasis.
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The hypothalamus also controls the

pituitary–gonadal axis.

In males, stress has been shown to activate

androgen release that plays a direct or

indirect role in negative feedback (left).

Estrogens and progestogens in females

may activate the HPA axis or disrupt

negative feedback in females (right).

Hippocampal nitric oxide contributes to sex
difference in affective behaviors

PNAS August 28, 2012 vol. 109 no. 35 14224-14229

Abstract

Mechanisms underlying the female preponderance in

affective disorders are poorly understood.

Here we show that hippocampal nitric oxide (NO) plays a

role in the sex difference of depression-like behaviors in

rodents. Female mice had substantially lower NO

production in the hippocampus and were significantly

more likely to display negative affective behaviors than

their male littermates.

Eliminating the difference in the basal hippocampal NO level between

male and female mice mended the sex gap of affective behaviors.

Estradiol exerted a positive control on hippocampal NO

production via estrogen receptor-β–mediated neuronal 

NO synthase expression. Thus, low estrogen in the

female hippocampus accounts for lower local NO than in

the male hippocampus. Although estrogen has important

significance in modulating affective behaviors, it is not

estrogen but NO in the hippocampus that mediates the

sex difference of affective behaviors directly, because

hippocampal NO was necessary for the behavioral

effects of estradiol, and NO was an independent factor in

modulating behaviors.
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Stress promoted hippocampal NO production in males

because of glucocorticoid release, thus leading to local

NO excess. In contrast, stress suppressed NO

production in females because of decreased estrogen,

thereby resulting in hippocampal NO shortage.

Whereas activating cAMP response element binding protein (CREB)

rescued the depression-like effects of the intrahippocampal NO donor

diethylenetriamine/nitric oxide adduct (DETA/NONOate), inactivating CREB

abolished the antidepressant-like effects of the intrahippocampal NO donor

DETA/NONOate.

Our findings suggest a molecular mechanism underlying

the sex difference of affective behaviors.

Sex differences in stress response Circuitry Activation
Dependent on Female Hormonal Cycle

Goldstein, J.M.,et. Al. Journal of Neuroscience, Jan. 2010, 30(2):431-438

Goldstein J M et al. J. Neurosci. 2010;30:431-438

©2010 by Society for Neuroscience

Significant sex differences in stress response regions comparing men

versus women in early follicular (A) and late follicular/midcycle

menstrual (B) phases.

sFG, Superior frontal gyrus; Hipp, hippocampus; Hypothalamus,

lateral hypothalamic area and ventromedial nucleus of the

hypothalamus.

Activations of hypothesized regions of interest were derived from 8

mm sphere around activation center; hypothalamic areas were from

4 mm spheres.

Activations in Figure 1 are selected from Table 3, representative of

hypothesized regions that were significantly different between men

and EF women and men and LF/MC women (Table 3, columns 6,

7). For illustrative purposes alone, the peak activation in each

activation cluster has an uncorrected p < 0.005, except for the

hypothalamus at p < 0.05.
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Effect sizes of BOLD signal intensity changes in response to stressful stimuli in men, women
during early follicular, and women during late follicular/midcycle.

Goldstein J M et al. J. Neurosci. 2010;30:431-438

©2010 by Society for Neuroscience

Effect sizes of BOLD signal intensity changes in response to stressful

stimuli in men, women during early follicular, and women during late

follicular/midcycle.

This is a graphic representation of effect sizes in signal intensity changes (data reported in Table

3, columns 6, 7; see table for relevant statistics) for our hypothesized regions of interest in the

stress response circuitry. ESs = SDs calculated as follows: differences between negative versus

neutral signal intensity changes in men versus EF women and men versus LF/MC women;

differences are divided by SD of signal intensity value of the whole sample.

The graph illustrates the differences between men (in blue) and

women during early follicular (in red) and women during midcycle (in

pink) phase of the menstrual cycle. The abbreviations represent the

following regions of interest (L, left hemisphere; R, right

hemisphere): medPFC, medial prefrontal cortex; HIPPO,

hippocampus.

Stress can be Pleasurable

Under ideal circumstances, stress can be

pleasurable.

Dopamine and endogenous opioids drive

the motivation to action followed by

satisfaction loops, known as the reward

centers. The satisfaction increases the

likelihood of repeating the behavior and

drives plasticity in the motor (seek and find)

circuits that undergird it.
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Lateral view of Pleasure Centers

Frontal view of Pleasure Centers

The Mesolimbic “Reward” Pathway
The Ventral Tegmentum VTA of the (Midbrain)
Mesencephalon is the origin of the “Mes”olimbic
pathway. It is one of the 4 major brain pathways
which produce Dopamine.



52

The Mesocortical Motivation Centers

The mesocortical centers also have their origin in

the VTA and are driven by DA.

Planning, foresight, eagerness and directed

purpose result from activation of this area and it

may play a key role in attenuating and

dampening the Mesolimbic circuit.

Reversion to more primitive freeze circuits may

result from failure to integrate the MC/ML

neurocircuitry

Areas of brain stimulated by sex

Single Experience Sex promotes
Neurogenesis in spite of elevated

Glucocorticoids
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Abundant Sex Neurogeneisis
but NOT Glucocorticoids

More Sex is Even Better

Sex Neurogenesis and improved
connectivity too
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Sex reduces Anxiety effects

Brain Imaging of Female Orgasm
accelerated-time beginning with arousal

Double-click mouse over this area

to begin video clip

Functional Health and Stress
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Review of Acute Responses
but simpler

The early ideas of stress physiology revolved

around the interactions of the autonomic

nervous system. The ANS was so named

because it seems to function more or less

automatically to maintain your vital functions.

For example, you breathe and your heart

beats without having to think about how to

manage that on your own.

Human Autonomic Nervous System
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Stress, the HPA and the ANS

Main Principles of Psychogenic Stress

Outlets – having outlets for your stress can

be enormously beneficial so long as the

outlet is not harmful as engaged.

Displacement – displacing stress can be

dangerous and should not victimize others to

ease your own burden.

Social engagement – being around other

people who are willing to be encouraging

and nurturing

Predictability - Predictive information is

extremely helpful but must be relevant in

context and timeframe

Control – Appropriate level of perceived

control for the situation (tricky) demand vs

control (under high demand with high control is good)

Predictive Valuation – are things getting

worse or better? Sensitive to individual context
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Good Intentions

With the best intentions,

sometimes we increase or

decrease someone’s sense

of control with little

consideration of implications.

E.g. There is nothing you

could have done differently

or

You can do anything you put

your mind to

Hope – Credible and loyal hope

Physical Exercise – enjoyable, enduring

(20-30 min) and just about daily

Meditation/Relaxation – must be readily

accepted and enjoyable

Faith oriented beliefs – Faith in unwavering

benevolence beyond yourself and others and

a positive goal/motivation which is

undeterred regardless of circumstances

Cognitive Flexibility – recognizing when your

plans and actions are not working and have

the willingness and ability to shift ideas and

motivations accordingly
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Light Micrograph of ANS Ganglia

3 Main Principles of Functional
Interventions for Stress Physiology

Central modulation of HPA Axis
Central Integrative State of PVN

Stress Impacts on Endocrine and Immune

System through vicious cycles

Inflammation and Neuronal Plasticity in

Stress Physiology

Central modulation of HPA Axis

The major neuro-endocrine control mechanism

in response to stress has been called the HPA

axis (Hypothalamic-Pituitary-Adrenal axis).

This model proposes, in response to stress, the

brain stimulates the adrenal glands. The

adrenal glands respond, through numerous

steps, by providing a quick source of glucose to

manage the stress.
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or

Current Models in Stress Physiology

Currently, the Hippocampus, Amygdala

and the Paraventricular nucleus of the

Hypothalamus (PVN) are implicated as the

neuroendocrine control centers in stress

physiology

…and the medial parvocellular region of the

paraventricular nucleus appears to be the

final common pathway.

Stress is completely dependent upon the central

integrative state of the PVN.

Excitatory stimuli to the PVN Σ increase stress

Inhibitory stimuli to the PVN Σ decrease stress

PVN cells respond to cortisol, insulin,

angiotensin, vasopressin, acetylcholine,

serotonin, epinephrine, GABA, IL 1, IL6,

prostaglandins, leukotrienes, etc.
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Datis Kharrazian 2006

Many Structures influence the
Neuromodulation of the HPA Axis

Hypothalamus

Parvocellular PVN

Amygdala

Hippocampus

Cortico-linticular

Substantia Nigra

Mesencephalic

Dorsolateral PAG

Striatothalamic

Thalamoreticular

PontoMedullary

Nucleus Raphe Magnus

Locus Cerruleus

Cerebellum

Pituitary

Adrenocortical

HPA axis regulation

The paraventricular nucleus of the

hypothalamus (PVN) is considered the final

common pathway of the stress response.

The central integrative state of the PVN is

mediated by multiple pathways including

projections from neocortex, paleocortex,

mesencephalon (mid-brain), and cerebellum.

Chemical mediators of these projections include

GABA, glutamate, aspartate, epinephrine,

norepinephrine, serotonin, angiotensin, insulin,

vasopressin, and cortisol.
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There is strong support for the role the limbic

system, or more specifically the hippocampus

plays with suppressing exaggerated stress

responses.

Lesions of the hippocampus and limbic areas

have shown to abnormally enhance the HPA

response to psychogenic stressors.

Dysfunction in areas that project to the PVN lead

to HPA axis dysfunction.

Overall, the neurophysiologic data suggests that limbic

stress effecter pathways relay through basal forebrain,

hypothalamic, and brainstem neurons to modulate HPA

axis activation.

The hippocampus and prefrontal cortex decrease the

excitatory output of the PVN and therefore inhibit the

HPA axis.

GABA secreting neurons in the amygdala and septum,

exert an excitatory influence over the PVN cells. This,

due to their receptors being arrayed sequentially such

that they inhibit the inhibitory influence. This is called

dysinhibition.

With acute stress, glucocorticoids are released,

which then act to inhibit CRF and ACTH

secretion.

However, with chronic stress, the glucocoriticoid

feedback mechanism responds differently. With

chronic stress responses, even novel stressors

facilitate exaggerated ACTH surges and CRF.

This may be a result of loss of dampening

responses from the neuraxis on the HPA axis.
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Insulin appears to have profound influences on the

glucocorticoid feedback mechanisms.

In the presence of insulin, elevated glucocorticoids

stimulate deposition of mesenteric fat, which inhibits the

responsiveness of CRF neurons.

When insulin levels are reduced, mesenteric and other

fat stores are decreased, and the metabolic feedback

loop signal is reduced, and the CRF neurons regain

responsivness.

Thus in the presence of insulin, the HPA axis responds

differently.

Stress Impacts on Endocrine and
Immune System through vicious cycles

Cell messengers, such as hormones, cytokines,

and prostaglandins allow body systems to work

together.

The nervous system, the endocrine (glandular)

system and the immune system are intertwined

by tiny cell messengers called cytokines.

Anything that affects one of these systems will

affect the others.

Neuroendocrine Immune Interactions

The nervous, endocrine, and immune systems are

inextricably intertwined and their intercommunication is

accomplished by cytokines. These cell messengers are

likened to local hormones, although they have global and

local effects. Stimulation to any of these systems will

always have an effect on the others.

Activation of the hypothalamic-adrenal-axis (HPA) will

create and inflammatory response, and any inflammatory

reaction will activate the HPA axis.

Inflammatory reactions have the ability to suppress the

activity of the endocrine system.
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Irritation from antigen or non-antigen mechanisms

promotes the release of cytokines (IL-1, IL-6, and TNFa)

by central and peripheral immunocytes. These cytokines

prompt the Hypothalamus to release CRH and

vasopressin to mediate the inflammatory response.

The resulting secretion of cortisol, when functioning

properly, reduces inflammation (by suppression of IFN-g,

IL-1,2,3,6, TNFα, eicosanoids, bradykinin serotonin and 

histamine, etc. and tissue destroying enzymes including

collagenase and elastase) and prevents the immune

system from becoming overzealous.

Cortisol also plays a role in isolating acute

inflammatory challenges by directing traffic so

the immune response can be effective where

it is needed.

The action and reaction of cytokines are the

missing link explaining why inflammation seems

to be involved in virtually every disease process.

When the central response to stress becomes

diminished, people become susceptible to

inflammation and abnormal cytokine signaling.

Chronic stress leads to a glucocorticoid cascade which

promotes oxidative and excitotoxic damage of the

glucocorticoid sensitive hippocampal cells. This

causes dysregulation of the HPA axis and cognitive

impairments.

When the hippocampus is impaired, it fails to inhibit the

release of excitatory amino-acids which modulate the

central stress response. Neuroplasticity may lead to a

chronically activated HPA axis even after resolution or in

the absence of exogenous sources of stress.
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Prolonged stress has been proven

responsible for Hippocampal Cell Death

which results in vicious cycle HPA activation and

Glucocorticoid related Hippocampal Destruction

Chronic Activation of HPA Axis

↑ GALT Activity
↑ IL-1, TNFα 17,20 Lyase ♀

↓ sIgA Aromatase ♂
TH-1 Dominance

↓  TH-2 Suppression                      ↑  ACTH-R sites
Upregulate COX-2

LOX               ↓ Humeral Immune Response             Metabolic Disorders
↑ PGE-2, LT, AA,Thmbxns

Dysglycemia
EFA shifts Ox/Phos Mito Uncoupling

Anaerobic Dependence
Depletion of Glutathione

Glial Cell Activation
Lipid Peroxidation

↑ Oxidative Stress ↓ Neurological Integration

Dn Reg 5’Deiodinase ↓ ATP Altered Hepatic Phase 1 & 2 Detox

THYROID DYSN INFLAMMATION DETOXIFICATION DYSGLYCEMIA

Datis Kharrazian 2006

Cortisol Activation

Insulin Resistance

Decreased TH-1 Elevated estrogen in ♂

Increased TH-2 Elevated testosterone in ♀

Decreased sIgA

Leaky Gut & Dysbiosis / Impaired Detoxification

Datis Kharrazian 2006
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Inflammation in Stress Physiology

As we can see, inflammation from

anywhere in the body causes the release

of IL-1, IL-6, and TNFa which stimulate the

PVN and drive the whole system.

Dehydration leads to the release of

Angiotensin and vasopressin which will fire

up the stress response

Neurogenic Inflammation
Plasticity of the HPA Axis

Increase in IML Activity

Increased Catecholamine Release

Depolarization of C-fibers

Release of Neuropeptide Substance P

Tissue Inflammation

Datis Kharrazian 2006

Chronic GI Inflammation

Antigen Mediated

-Allergies
-Sensitivities
-Parasites
-Bacterial
-Yeast
-Viral

Haptan Mediated

-Toxin/Heavy Metal

Non-Antigen Mediated

-HPA Stress Response

Datis Kharrazian 2006
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Summary of Stress Physiology
• Elevated HPA Axis activation
• Altered catecholamines
• Elevated Insulin and receptor resistance

• Increased Stress modulating Cytokines (IL-6, sIL-6R, IL-10, TNFα)

• Supressed IL-12, IFN-g, LH, SIgA, IFG-1, hGH
• Decreased Testosterone and increased Estrogen in males
• Altered progesterone, decreased Estrogen and increased

Testosterone in females
• Altered Hypothalamic integration
• Leptin resistance and altered body composition
• Supression of Neutrophil function
• Supression of Immunocyte count, proliferation and activity
• Alteration of Immune expression in favor of TH-2 with

decrease in TH-1 Cell mediated immunity

Datis Kharrazian 2006

• Mineral depletion
• Elevation of Urea, CRP, COX-2 and PGE-2, CK
• Decreased Iron, HgB, ferritin, TIBC, Glutamine,

Tryptophan
• Altered Serotonin levels in the brain
• Uncoupling of Aerobic Metabolic Pathways in the

Mitochondria (Ox/Phos) and increased ROS
• Membrane sensitivity alterations with altered production

and response to neural transmission
• ANS shifts into Sympathetic or Parasympathetic

Syndromes
• Alterations in fatty acid metabolism and increased lipid

peroxidation with decrease in elongase activity
• Impaired Hepatic clearance with resulting autointoxication
• Multiglandular and endocrine dysfunction
• Hippocampal Destruction

Datis Kharrazian 2006

Neuronal Plasticity in Stress Physiology

Plasticity is a term in neurobiology which is used

to describe changes in neurological function

which, for practical purposes, can be considered

permanent.

Stress responses in these neurological loops

can become plastic or “permanent”. Although

the individual can continue to shape these loops

in a more desirable fashion, they can never go

back to exactly the way they were before the

plasticity developed.
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Research is beginning to support that individuals

may have varying degrees of vulnerability to

stress and that stress during certain

developmental periods may have far reaching

and even a guiding influence over variations in

neural development due to findings in

neuroplasticity. These findings have very

important implications in justification for early

perinatal and childhood interventions.

Similar to findings in neurobiology,

investigations in immunology suggests

that early immunological exposures may

actually shape the development of the

immune system effecting immunological

vulnerabilities and resiliencies throughout

life.

Neuroplasticity assures individuality

Everyone responds to a stressor in a

unique way

…because of our present level of central

integration and the neuroplasticity and

neuro-endocrine-immune wind up we have

experienced growing up and through life

up to the present.
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The Mind-Body Connection

Emotions fire up the limbic system, promote

neurotransmitters which impact the PVN.

Dominant emotional states and styles will shape

the central integration of the PVN and the stress

response. The effects will be widespread and

will definitely have an impact on health.

Common Polymorphisms in the Glucocorticoid Receptor Gene Are
Associated with Adrenocortical Responses to Psychosocial Stress

Chronic dysregulation of hypothalamus-pituitary-adrenal axis activity is related to

several stress-related disorders. Evidence suggests that polymorphisms in the

glucocorticoid receptor (GR) gene may have an impact on this neuroendocrine

system.

In the present investigation, 112 healthy males were studied to estimate the impact of three GR gene

polymorphisms (BclI RFLP, N363S, ER22/23EK) on cortisol and ACTH responses to psychosocial stress

(Trier Social Stress Test) and pharmacological stimulation (1 µg ACTH1–24, 0.5 mg dexamethasone).
Because only four ER22/23EK heterozygotes were identified, these subjects were not statistically

analyzed. Compared with subjects with the wild-type GR genotype (n = 36), 363S allele carriers (n = 10)

showed significantly increased salivary cortisol responses to stress, whereas the BclI genotype GG (n =

18) was associated with a diminished cortisol response. BclI heterozygotes and homozygotes (GG)

exhibited a trend toward lower ACTH responses, compared with wild-type subjects and 363S carriers. The
cortisol response to ACTH1–24 administration was not significantly different between genotypes. After

dexamethasone ingestion, 363S carriers showed a trend toward an enhanced cortisol suppression.

This is the first report documenting an impact of GR gene polymorphisms on

cortisol (and perhaps ACTH) responses to psychosocial stress. These
variants may contribute to the individual vulnerability for hypothalamus-

pituitary-adrenal-related disorders.

Datis Kharrazian 2006
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Current models in regulation of the

Hippocampal-HPA axis offer plausible

mechanisms of autonomic regulatory

modulation in biofeedback, and suggest

supportive therapeutic interventions which

may prove efficacious in helping our

clients meet their goals.

Methods of Evaluation
and

Management
in Stress Related Disorders

Evaluation

• Intake Interview

• Psychophysiological Assessment

• Laboratory Evaluation

• Biofeedback Training

• Nutritional Intervention

• Counseling and Lifestyle Modification
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Intake Interview

Client’s Self Reports

Practitioners Observations

Survey/Questionnaire Responses

Interactive Evaluation/Written Instruments

Client’s Self Reports

The client may describe a history including

• Insulin Resistance – Hypoglycemia

• Thyroid Metabolism Defects

• Anterior Pituitary Hypofunction

• Liver Detoxification Alterations

• Intestinal Dysbiosis and Leaky Gut Syndrome

• Immune Suppression

• Gastric or Duodenal Ulcers

• Loss of Bone Density

• Depression

• Insomnia

• Neurodegenerative Disorders

• Cardiovascular Disease

Cortisol Imbalance Signs and Symptoms
• Fatigue

• Headaches with mental or physical stress

• Weak immune system

• Allergies

• Slow starter in the morning

• Gastric Ulcer

• Afternoon Headache

• Full or bloated feeling

• Crave sweets, caffeine, cigarettes

• Blurred vision, unstable behavior

• Shaky or lightheaded if meals missed or delayed (reactive hypoglycemia)

• Irritable before meals (reactive hypoglycemia)

• Eating relieves fatigue (reactive hypoglycemia)

• Cannot Stay asleep (hypoadrenia)

• Cannot Fall asleep (hyperadrenia)
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Catecholamine Imbalance Signs
and Symptoms

• Dizziness from a recumbent positions to
standing (Ragland Effect)

• Transient spells of dizziness

• Asthma

• Hemorrhoids

• Varicose veins

Aldosterone Imbalance Signs

• Rough sandpaper tongue = dehydrated

• Excessive urination (consider thiamine or prostate)

• Paradoxical pupillary light reaction

• Decreased skin turgor

• Edema of the extremities

• Craving for salt

Practitioners Observations

• Patients expectations of themselves

• Perceived expectations of others

• Existence of past or present family conflicts

• Sensitivity to criticism and to emotional
expressions

• Comfort with and skills at being assertive

• Expressions of grief

• Perceptions of health care practitioners

• Factors which may trigger stressful reactions

• Signs or symptoms of medication abuse
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Survey/Questionnaire Responses

Questionnaires can be a valuable way to screen clients
for hidden health challenges which may not be their
presenting complaint, yet may have an important bearing
on both their health and their presenting complaints.

The pro’s are they give a quick view of potential
obstacles the client may be facing. The con’s are they
are generally not normed and any numbers have no real
meaning.

I have numerous questionnaires ranging from 2 to 12
pages which I have used through the years. I find them
extremely helpful as part of a new patient intake as well
as a way of tracking the patients perception of progress.

Interactive Evaluation/Written Instruments
There are some written and computerized instruments to evaluate

stress which are normed.

Phillip Brotman offers a stress evaluation which can be purchased and

which includes a comprehensive 400+ question version as well as a

brief and a couple of quick versions for different age groups

(www.biof.com 212-222-5667)

Richard Soutar offers a normed psychological inventory which

produces a profile of numerous sress relevant categories which can

used for classification and outcome assessment.

(www.synapseinstitute.com 770-649-8630)

As “Stress” is perceived and understood uniquely among

individuals, normed evaluations and outcome assessments can be a

very effective means of communicating value to the client.

Psychophysiological Assessment

Arousal is a key PsychoNeurophysiological

aspect of stress.

The central, autonomic and peripheral

neurologic concomitants to stress all yield

themselves to electrophysiological,

measurements, monitoring, and shaping by

means of biofeedback.
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Primary Scientific Methods of
Biofeedback

Electromyography EMG

Photoplethysmography

Electrodermal Skin Response EDR

Heart Rate Variability HRV

Electroencephalography EEG

Hematoencephalography HEG

While these interventions may shape the

response of central mechanisms to stress,

vicious cycle mechanisms promoting the

entrenched stress response may require

interventions in immune, endocrine,

hepatic, gastrointestinal, neurodegenerative

and energy production systems in order to

help the client regain their health.

Laboratory Evaluation
• Blood Labs

• Adrenal Salivary Test

• Male and Female Hormone Salivary Test

• EFA Panels

• Urinary Organic Acid Panel

• Urinary Porphyrin Panel

• Functional Stool Analysis

• Genomic Genetic Vulnerability Screening
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Suggestive Blood Lab Patterns

Adrenal Hyperfunction - ↓ Potassium  ↑ Chloride

Hypofunction - ↑ Potassium ↓ Sodium ↓ Chloride

Note: An Adrenal saliva test is much more accurate and is highly

recommended in adrenal dysfunction

Glucose dysregulation –

Insulin Resistance - ↑ Glucose, ↑ Triglycerides, ↓ HDL,   
↑ Total Cholesterol, ↑ Uric Acid, ↑ HgA1c

Hypoglycemia - ↓ Glucose, ↓ LDH (reactive hypoglycemia)

HypoThyroid - ↑TSH, ↓T4, ↓FTI, ok or ↑ T3U, T.Chol ok to ↑,  
↑ Triglycerides, ↑Calcium, ↑Magnesium, TPO ab +/-

HyperThyroid - ↓↓ TSH ( ≤0.05), ↑ T4, ↑ FTI, “+” Thyroid ab

Immune Dysfunction – WBC < 5 or > 8

Dehydration - ↑ RBC, ↑ Hgb, ↑ Hct, ↑ Sodium, ↓ Potassium

Adrenal Salivary Test
Best test to evaluate for chronic

stress. Serial tests can distinguish

between someone who has just

been through stressful times versus

someone who has an entrenched
vicious cycle involving numerous

bodily systems.

Look for total cortisol levels and the
distribution through the daily

cortisol “rhythm”. Look for

depletion of DHEA, supression of

sIgA, signs of Gluten sensitivity and

insulin dysfunction.

Male and Female Hormone Profiles for

indications of stress related inhibition of feedback-loop

coordination and loss of gender appropriate hormone

dominance

EFA Panels for pro-inflammatory patterns and brain

Organic Acid panels for metabolic dysfunction

Urinary Porphyrins for heavy metal toxicity

Functional Stool for digestion, GI Inflam and dysbiosis

Genomics Profiles for treatable genetic vulnerabilities
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Clinical Management through Biofeedback

Peripheral Biofeedback

EMG, EDR, PPG, HRV

Neurofeedback

EEG, QEEG, HEG

Topographic/Integrative and Symptomatic point selection:
Proposed based on new models

Mid-Saggital (Fpz – Oz) ventral wall limbic,

T7-P7, T9-P9 (hippocampal and amygdala) {10-100 System}

F4-F8 (vigilance and facial emotional),

F3-F7 (filtering environment and problem solving)

Nutritional Management

• Dietary Metabolic Typing

• Targeted Nutritional Supplementation

• Retesting to confirm objective gains

Dietary Metabolic Typing

Metabolic Typing can help determine how a person’s

unique biochemical makeup is likely to respond to

different types of food.

A lengthy questionnaire is computer analyzed to provide a

comprehensive report which can guide in which foods to

select and which foods to avoid, in what proportions to

eat them, which types of protein, starch and fat rich

foods are best for the individual, and even when the

ideal times of day to eat different foodstuffs.

This is better than a “diet”. It helps teach how to eat well.

www.healthexcel.com
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Nutritional Modulation of HPA axis

Herbal Adaptogens – shown to help normalize endocrine

patterns by bringing. Ashwagandha (Ach, Da, Gaba and NE/CRF of
stress response), Holybasil (Da, Hist, Cortisol, Glucose, immune, GI,
endurance, Rhodiola (Se, Da, Ne, antidepres, anti-CA, Cario-protec,
cognitive fatigue, immune), Panax and Siberian Ginseng (EFA
metab & glycogen sparing, HPA & immune protect vs Cortisol)

Phosphatidyl Serine – PS – enhances cell metabolism
and communication, protective against oxidative
damage, anxiety, mood, depression, memory, cognition,
opposes elevated cortisol (but at 800-200 mg/day)

Mechanisms opposing Rehabilitation of HPA axis

• Infection

• Anemia

• Dysglycemia

• Inflammation

• Emotional Stress

• Low Cholesterol

• Sex hormone dysregulation

• Surgical menopause / Andropause

• Dehydration

• Autoimmune Illness

• Regulatory Pharmaceuticals, esp. Chronic SSRI’s

• Gastrointestinal dysbiosis / Leaky gut / food sensitivities

Retesting to confirm objective gains

Helps to discern between an active stress

response or stress response driven by

some unresolved mitigating variable.

Second test is most important Adrenal

Salivary panel
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Lifestyle Changes for HPA axis Rehab

1. Avoid Adrenal Stimulants

2. Stabilize Blood Sugar Levels

3. Exercise in Aerobic Heart Range

4. Practice Relaxation Frequently

Adrenal Stimulants

• Concentrated sugars

• Caffeine (no decaf as is still 60% caffinated)

• Nicotine

• Alcohol

• Allergic or sensitive foods

• Partially hydrogenated fats

• Artifical Sweeteners

• Overtraining

• Inadequate sleep

Dysglycemia Management

• Do not skip breakfast

• The a high quality protein breakfast

• Snack with low glycemic foods (nuts, seeds, hard-boiled
eggs…)

• Avoid all fruit juices and carrot juice

• Never consume high glycemic foods (fruits) without a
source of protein

• Avoid all adrenal stimulants (see previous slide)

• Eat a balanced diet of lean meats, lots of vegetables,
and quality grains

• Carefully determine your unique carbohydrate tolerance
and be careful not to over-consume or under-consume
carbohydrates.
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High Intensity Interval Training
HIIT is an exercise strategy characterized by

bursts of maximum possible exertion. It typically

involves a warm-up., several short maximum

intensity efforts separated by moderate recovery

intervals in the cooldown period. The current of

alternating effort and recovery intervals typically

lasts a total of 15 minutes.

Research indicates HIIT can benefit resolving

endocrine dysfunction at as little as 15 to 30

minutes two times per week

Medical Fast to reduce Antigenic Load

A time-honored tradition in overcoming nested

vicious cycles is fasting. However, fasting can be

devastating for people with hypoglycemia or liver

insufficiency.

Medical fasting is designed to support all phases

of liver function and keep blood sugar levels

within safe ranges while allowing people to avoid

foods that may have been aggravating and

perpetuating their health concerns.

Medical fasting implies the use of a scientifically

designed formulation which is typically a

powdered supplement.

This powdered supplement is used as a meal

replacement or can be used between meals

allowing meals to be sharply restricted in terms

of foods taken and calories consumed.

Foods consumed during medical fasting are

typically green leafy vegetables or vegetables

you rarely eat with no spices or dressings

added. (see www.clearvite.info for an example)
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Relaxation with Regularity
• Lay on your back with your armssomewhat

out your side and your legs propped up on

a chair such that your hips and knees are

bent to 90°. Allow yourself a completely

quiet environment keeping your mind and

body still without thinking about anything in

particular for about 15 minutes. (no phone

calls, no conversation, no worries)

Relaxation continued…

• Consider the stressful events of the day

and allow yourself to re-experience your

reaction at the time. Now gently replace

that feeling with the soothing resolve

characterized by love, acceptance and

forgiveness for yourself and others

involved.

Relaxation continued…

Lie on your back and allow yourself to be aware of

the rhythm of your breath. Now gently become

aware of the rhythm of your heart. Now allow

yourself to experience appreciation for your

heart and all that it does. Now allow that

appreciation to emanate from your heart

throughout all other areas of the body

sequentially focusing on the laws basing one

part at a time until your entire body has

experienced appreciation and love.
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Counseling and Lifestyle
Modification

It is often very useful to obtain help in

determining hidden areas in your life that

may be contributing to your stress levels.

These areas of stress may be mental

(thinking hard), emotional (feeling bad),

physical (working hard) and physiological

(sustaining poor health).

“An adequate balance between
catabolic (mobilization of energy)
and anabolic processes (growth,
healing) is considered necessary

for long term health and survival.”
Psychoneuroendocrinology. 2005

Nov;30(10):1017-21. PMID: 15963652
BELOW

“In modern society, which is
characterized by a rapid pace of

life, high demands, efficiency and
competitiveness in a global

economy, it is likely that lack of
rest, recovery and restitution is a
greater health problem than the

absolute level of stress.”
IBID

"Drop the idea that
you are Atlas

carrying the world
on your shoulders.
The world would go

on even without
you. Don't take

yourself so
seriously."

Norman Vincent Peale
http://www.wow4u.com/stress/


