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Despite the incredible advancements made in the field of neuroscience, 
neurodegenerative disorders arising from the pathological forms of neural 
plasticity, continue to remain the primary cause of increased death rate. 
While significant progress has been made in the introduction of novel 
pharmacological approaches for treating neurodegenerative disorders, 
minimizing the unpleasant adverse effects associated with these 
medications, still remains a far-fetched dream. This has led to numerous 
pre-clinical and clinical studies that have accumulated considerable 
amount of evidence, supporting the effectiveness of non-pharmacological 
interventions for slowing the progression of a wide range of 
neuropsychiatric disorders. The primary objective […] is to provide 
scientific evidence on the efficacy of non-pharmacological interventions 
like environment enrichment, cognitive stimulation therapy, physical 
exercise, social interactions, dietary modifications and relaxation 
techniques that can be incorporated in your lifestyle for preventing and 
reversing age-associated cognitive decline. 
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Lecture 2: Non 
pharmacologic interventions
Lecture 2: Non 
pharmacologic interventions

A. Cognitive Stimulation Therapy: 
Brain games, Video games and 
Indoor activities. B. Environment Enrichment C. Social Interactions. 

D. Dietary modification: Fruits, 
Vegetables and Omega-3 fatty acids

E. Physical ExerciseF. Relaxation Techniques: 
Meditation, Yoga, Tai-chi, 
Aromatherapy
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What does that tell us ?What does that tell us ?
The way we think of treating a disease is by 

attempting to locate the “root cause”, which may be 
the apparent source of the symptoms, first

We then attempt to design interventions which 
control and contain the malfunctions at the 
perceived root cause

However, our defense system is comprised of a 
complex, highly interacting network of sub-systems

Question: Are there non-specific interventions which 
impact broader mechanisms at the systemic level 
which may have significant implications ?
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Hard-to-heal woundsHard-to-heal wounds
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Healing and socio-economic 
factors 
Healing and socio-economic 
factors 

Venous skin ulcers are due to due to poor pumping of blood back to the 
heart  by venous veins resulting in surrounding tissue break down
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Stress and wound healingStress and wound healing

Upon injury a complex set of, highly and tighltly
regulated, events is set in motion leading to 
“wound healing”

Disruption of this process impairs healing
–Chronically stressed humans (Alzheimer's caregivers) 
show delay healing

–Phychological stress disrupts stress hormone release
Restrain as a form of stress was used to 

investigate induction of immunosuppression and 
effects on wound healing
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Environmental enrichment 
and wound healing
Environmental enrichment 
and wound healing

Environmental enrichment is the stimulation of the 
brain by its physical and social surroundings

Question: Would EE improve wound healing ?
Pharmacologic: Oxytocin, mood hormone – social 

bonding
Non-pharmacologic: Nest making
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Environmental enrichment 
and wound healing
Environmental enrichment 
and wound healing
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Expectation of benefitExpectation of benefit

Placebo effect: a remarkable phenomenon in 
which a placebo, a fake treatment, an inactive 
substance like sugar, distilled water, or saline 
solution, can sometimes improve a patient's 
condition simply because the person has the 
expectation that it will be helpful. Expectation 
plays a potent role in the placebo effect. The 
more a person believes they are going to benefit 
from a treatment, the more likely it is that they will 
experience a benefit (www.medicine.com)
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Placebo treatment ?Placebo treatment ?
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Expectation and dopamineExpectation and dopamine

Dopamine: a chemical playing a central role in brain
Dopaminergic pathways are neural pathways in the 

brain that transmit the dopamine from one region of 
the brain to another

DPs are involved in the regulation of several cognitive, 
behavioral and sensorimonitor functions and reward 
mechanisms (stimulus which alters function)

Studies indicate that placebo (expectation of positive 
outcome) induces release of endogenous dopamine
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Can we predict placebo ?Can we predict placebo ?

Placebo effect is not random. It is rather the result 
of the complex interactions between placebo and 
drug pathways

– Placebo pathways involve neurotransmitters 
(dopamine)

Genetic (personalized) variations in these 
pathways can modify placebo effects, thus 
raising the possibility of using genetic screening 
to identify placebo responders ahead of time
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Fear of terror !Fear of terror !
According to the WHO, CVD (heart 

attacks and stroke) is projected to 
be the single leading cause of 
mortality through 2030 worldwide

Behavioral cardiology claims that 
heart disease, in addition to 
genetics, also develops from an 
unhealthy lifestyle : smoking, lack 
of physical activity, bad eating 
habits and psychosocial factors

Fear of terror (FOT) is one such 
factor
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Fear of terror, HR and 
inflammation
Fear of terror, HR and 
inflammation

HR and HRV are strong predictors and all-cause 
mortality

Elevated HR and reduced HRV are associated with 
increased systemic inflammation

Psychological stress alters HR and HRV increasing 
all-cause mortality

FOT is a likely contributor to HR/HRV alterations
– Study focused on populations living in constant 
fear of terrorist attack
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Fear of terror, HR and 
inflammation
Fear of terror, HR and 
inflammation

17,380 apparently healthy adults volunteers were 
analyzed based on a collection on 325 
parameters including (life style, inflammation 
markers, psychological)

FOT: increased HR, affected, inflammatory markers 
and cholinergic measures

FOT potentiates malregulated cardia physiology, 
increases neuro-immune risks and likely all-cause 
mortality
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BiofeedbackBiofeedback
Is a process that enables an individual to learn how to 

change physiological activity for the purposes of 
improving health and performance. Precise instruments 
measure physiological activity such as brainwaves, heart 
function, breathing, muscle activity, and skin temperature. 
These instruments rapidly and accurately 'feed back' 
information to the user. The presentation of this 
information — often in conjunction with changes in 
thinking, emotions, and behavior — supports desired 
physiological changes. Over time, these changes can 
endure without continued use of an instrument 
(Association for Applied Psychophysiology and 
Biofeedback)
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Yoga: reducing signs of 
stress
Yoga: reducing signs of 
stress

Yoga is known to bring relaxation 
and reduce physiological signs of 
stress

– Stress has been shown to increase 
vulnerability to infections

Study assessed the role of yoga 
practice, as a stress reducing 
practice, in patients undergoing 
anti-tuberculosis treatment

Yoga played a complementary role 
to the management of pulmonary 
tuberculosis with symptomatic 
relief, better weight gain, increased 
lung capacity
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What is yoga really doing ?What is yoga really doing ?

Yoga increased HRV and PNS activity
Subjects trained in meditation has significantly 

greater decrease in cortisol levels
Yoga leads to increase Yoga improved depressive, 

anxiety and PTSD symptoms
Yoga improved chronic pain symptoms

GABA inhibitory neurotransmitter 
playing  the principal role in 
reducing neuronal excitability 
throughout the nervous system.
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Circadian clockCircadian clock
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Rhythms and healthRhythms and health
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Time-restricted feedingTime-restricted feeding

Reduced whole 
body fat 
accumulation 
and associated 
inflammation.

Reduced insulin 
resistance.

Improved overall 
health 
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Re-alignment of metabolic 
rhythms
Re-alignment of metabolic 
rhythms
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Re-alignment of metabolic 
rhythms
Re-alignment of metabolic 
rhythms

Huntington's disease (HD) is a neurodegenerative genetic 
disorder that affects muscle coordination and leads to 
mental decline and behavioral symptoms
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But …But …


