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 Experimetrix Extra Credit

e |In class demonstration for Xcredit

e Lecture slides on website




Bmed: Symbiosis between Clinic &
Laboratory

\

K

 Application of Psychological
Principles to medically-relevant
problems.

— Noncompliance: 35-80% prevalence

immediate rewards/
punishments are more effective than
delayed ones

fear reduction
serves as a reinforcment



Unhealthy Target Behaviors
for Behavior Therapy

e Tobacco-Use

e Alcohol Abuse

* Drug Addictions

 Hypertension




What is Stress?

Active coping T

An integrated pattern of autonomic and
‘hormonal responses in the service of maximizing
muscular exertion.
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Species-Preservation Self-Preservation

Oxytocinergic Adrenergic
Gonadotrophinergic Corticosteroidic

Left Hemispheric

. Attachment
Cortisol Behavior
Responsiveness » Social
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Model #1:

Selye General Adaptation Syndrome

e Ifin the face of a persistent stressor there is a
chronic drain of adaptive energy (physiological
resources). The final depletion of adaptive
physiological resources gives rise to the stage

of target-organ exhaustion.




l , Selye's Major Mechanism of Stress

Hypothalamus
(median eminance)

Pituitary Gland

(Adrenocorticotrophic
hormone)

Adrenal
Cortex

Corticoids
(cortisol)

Inflamation
Immune reactions

Gluconeogenesis
Thymus




 According to the GAS model,
stress was conceptualized as a
non-specific response.

e Little emphasis on the
characteristics of stress-eliciting
stimuli (e.g. physical, emotional).

/#¥®|- Failed to account for individual
8 response stereotypy & range of
stress-related symptoms.




Model #2 Lachman's Model of

/ Autonomic learning theory
/T

Frequent, prolonged or intense emotional,
physiological reactions can promote a learned
pattern of those responses.

Which target-organ is decided by

1 - Genetic factors which biologically predispose
the organ to harm [e.g. FH+ and BP reactivity]

e 2 - Environmental factors that predispose the
organ to harm from psychophysiological arousal

e 3 -The specific structures involved in the
physiological reactivity

 4-The magnitude of involvement during the
physiological response

A




Model # 3 Sternbach’'s Model

- Individual Response stereotypy:
characteristic response pattern shown
by an individual

2 - Frequent activation of that response
pattern

" 3 - Failure of homeostatic mechanisms.
Slower recovery from activation




Model #4
\ Schwartz's Disregulation Model

Vs

Homeostatic disregulation --the
breakdown of communication
between specific parts of the
system.

* The process of negative feedback
loops. [Rationale for biofeedback]
Example of BP regulation
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Model #5: Everly & Benson's
Disorders of Arousal Model

4" o Limbic System
Hypersensitivity resulting
from repeated extraordinary
limbic excitation.
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‘ hronic Stress & Allostatic Load

Figure 1: Model of stress and allostatic load, adapted from McEwen (1998) [64]

Behavioral responses
(Fight or flight; personal

behavior diet, smoking
drinking, exercise) \
B

Allostasis

A

St Perceived Stress : C D
ressors (Threat, Physiologic |: | Allostatic Health
g helplessness, —» responses [P Load decline
vigiiance)
\ / v
Individual differences Adaptation

(Genes, development, experience)

Chronic stress increases allostatic load by four possible mechanisms:

1) repeated elevations of the body's response system caused by chronic
stress;

2) failure to habituate or adapt to the same stressor;

3) failure to shut off the body's response to a stressor; and

4) inadequate response to a stressor, causing other body systems to become
overactive.

The result is an imbalance in multiple regulatory systems: cardiovascular and
sympathetic nervous systems, hypothalamic-pituitary-adrenal (HPA) axis, and
metabolic processes.



' / Framework for human development
& and the determinants of health

Human Life Cycle

ociet

ational Socio-Economi Death
Environment

Adapted from Hertzman




| "islgrceptions of Parental Caring Predict Health Status in
.' Midlife: A 35-Year

Follow-up of the Harvard Mastery of Stress Study
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Autonomic Nervous System
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Circadian
rhythms Stress

BEHAVIORAL ADAPTATION

_.---- GABA/BZD

Serotonin
Acetylicholine

Arcuaté N
PpMC

Glucocorticoids Epinephrine

Norepinephrine
\PERIPHERAL ADAPTATION /

Figure 1 A simplified representation of the central and peripheral components
of the stress system, their functional interrelations, and their relationships to other
central nervous systems involved in the stress response. CRH, corticotropin re-
leasing hormone; LC/NE Symp. Syst., locus ceruleus/norepinephrine-sympa-
thetic system; POMC, proopiomelanocortin; AVP, arginine vasopressin; GABA,
y-aminobutyric acid; BZD, benzodiazepine; ACTH, corticotropin; NPY, neuropep-
tide Y; SP, substance P. Activation is represented by solid lines and inhibition by
dashed lines. (Adapted from Chrousos, G. P. and Gold, P. W., JAMA, 267, 1244,
1992.)




STRESSFUL EVENT
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Rep'roduction'

- B-endorphin

‘Estradiol
Testosterone

Target tissues




Stress Neuro-endocrine Pathways

STRESS

1

GH === GlucoCOrticoids ==t Sex

_steroids




w* Lymphoid
= Tissue
CED)e

Neuroendocrine / Immune Interactions



Psychological/Trait
Characteristics &
Cardiovascular Disease

Risk:

- Mediating Roles of
Serotonergic &
. Endorphinergic Pathways




Psychological CVD Risk
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Linkages

Smoking
Alcohol
BMI
Physical Activity
Diet

‘_ z Hostility-CVD/CHD

CHD/CVD
Morbidity/

Mortality

Physiological Pathways

Greater SNS Activation to Stress
Greater PNS Withdrawal to Stress
Greater Neuroendocrine Rs



l a Central Serotonin Deficiency
' Hypothesis

|




Session #1

Tryptophan+ Stressors
. 15 amino acids: Lhrsb Aggression Provocation
Baseline  mioog wsg Anger Recall
plus 4.6g L-tryptophan Mental Arithmetic

Session # 2

_ Tryptophan- Stressors
| Baseline 15 amino acids: Lhrsb Aggression Provocation
M100g, W:75g Anger Recall
Mental Arithmetic

\




Methods

25 Men, 21 Women
‘Healthy, 27 years old
*Cook Medley Hostility Scale
Hi Ho >=18
*Auscultatory BP
*Non-invasive Impedance
Cardiography: HR, SV, CO, TPR
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Conclusions

Differential sensitivity to

L-tryptophan as a function of Ho

Mechanism of BP effects may
Differ for men vs. women

Consistent with CNS Serotonergic
Deficiency Hypothesis

Diet x phenotype Interaction
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l z EOP’s & Stress Axes Reactivity
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Opioid Peptides
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Steroids

IMMUNE SYSTEM



Study Protocol

Pain Pain
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Defensiveness, Opioid Blockade & Pain

é B Pre-injection 8 H Pre-injection
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l 6 Pain, Opioid Blockade, & Family Hx of HTN

Naloxone ~__Placebo

[JPre-injection [JPre-injection
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& Blood Pressure

PH, Opioid Blockade
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Endogenous Opioids & Ambulatory BP: Effects of
Gender & PH+: Study Protocol

« Ambulatory monitoring
DOY] 3/hr: BP/HR; Mood:; Activities; Social Interactions

DOY 2: Return to Laboratory
Autobiographical memories/Significant exp.

Salivary Cortisol

Day 3: Return to Laboratory
Y Drop off Diary & Watch

Day 8: Ambulatory monitoring
3/hr: BP/HR: Mood:; Activities; Social Interactions

Session 1 emotion recall

DOY 9:  Return to Laboratory
Autobiographical memories /Significant exp.

Salivary Cortisol

Day 10: Return to Laboratory
Drop off Diary & Watch



A\ |
i / Effects of Opioid Blockade on 24-hr

/,J '  SBP: Interactions with PH HTN

Naltrexone
Placebo




l 4 Effects of Opioid Blockade on 24-hr
# SBP: Interactions with Gender

Naltrexone
Placebo
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' . Neurobiological Organization of
4 Stress Systems

Anterior -
cmgu late - coeruleus

HLppocampus Brain stem
nuclei \
-

Hypothalamus Ad\f?al
Medulla [ | EPI

Cortex  —®GC

Gunnar & Davis 2003
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Metabolic Syndrome
A o Hypertension
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Chain of events through

Social Risk Factors ) —===> Mechanisms:
| which the social world

= Chronic Stress \V4
= Social Isolation .CNE.’
= Depression Social Signal

“gets inside the body”to
influence disease
pathogenesis

= Low SES

Cardiovascular
Disease

a

Chronic Stress,
Deprassion

Resistance 1o
Glucocorticoids

t Interleukins 1, 6, CRP
Systemic Inflammation

Plague Growth,
Instability

Myocardial Infarction,

Stroke

Clinical Outcomes

= =
Attributional Response
Uncertainty

Decreased Adrenergic &
Glucocorticoid Signaling

t Inerleukins 4, 5,
Allergic Inflammation

Airway Inflammation,
Remaodelling

Asthma
Exacerbation

Transduction

Neurcendocrine Mediators
Autonomic Mervous System
HPA Axis

Molecular Mediators
Gene Expression
Inflammation

v

Basic Diseaze
Pathogenesis

P

HIV
Infection

p

Social Threat
Perception

Sympathetic Nervous
System Activation

1 Lymphoid Innervation
# Type 1 Interferon Signaling

Viral Replication,
Immune Deficiency

Opportunistic Infections &
Tumors




