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Module I: Complex Systems for 
Self-Regulation in Human Body



CACREP Standards (2016): Human Growth and Development

a. theories of individual and family development across the lifespan
 
b. theories of learning
 
c. theories of normal and abnormal personality development 
 
d. theories and etiology of addictions and addictive behaviors 
 
e. biological, neurological, and physiological factors that affects human development, functioning, and behavior 
 
f. systemic and environmental factors that affects human development, functioning, and behavior 
 
g. effects of crisis, disasters, and trauma on diverse individuals across the lifespan 
 
h a general framework for understanding differing abilities and strategies for differentiated interventions 
 
i. ethical and culturally relevant strategies for promoting resilience and optimum development and wellness 
 across the lifespan
 



Understanding A Stimulus (internal and external change) and Response 



How Children and Adults Can Build Core Capabilities for Life? 
: Executive Function            and Self-regulation Skills

Video: https://developingchild.harvard.edu/resources/video-building-core-capabilities-life/

https://developingchild.harvard.edu/resources/video-building-core-capabilities-life/


Frameworks for Understanding Human Development, Health, and Disease 

 

 Ecobiodevelopmental framework 
 Ecology of Human Development 
 Human body as ecosystems 



Ecobiodevelopmental Framework 
for Understanding The Evolution of Human Health and Disease across 
The Life Span 
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Shonkoff, Garner, the Committee on Psychosocial Aspects of Child and Family Health, Committee on Early Childhood, 
Adoption, and Dependent Care, & Section on Developmental and Behavioral Pediatrics (2012)



Ecology of Human Development: 
Urie Bronfenbrenner (1917-2005)



Human Body as ecosystems

A number of microorganisms 
(bacteria, archaea, fungi, and 
viruses) lives on and inside the 
human body in symbiosis with host 
cells. 

These microbes are called collectively 
a microbiota. 

In particular, the majority of these 
microbes inhabited in the human gut 
(e.g., large intestine) 



Benefits of Human Microbiota (gut microbiota)

The benefits derived by us humans from our microbiotas have profound consequences for health. 

Assistance in the digestion of food components our guts cannot handle by themselves 

Regulation of our bodies' metabolism 

Processing and detoxification of dangerous chemicals that we ingest with our food 

Training and regulation of the immune system 

Prevention of invasion and growth of dangerous pathogens 

References: Mayer (2016). The mind-gut connection: How the hidden conversation within our bodies impacts our mood, our choices, and our overall 
health. 



How The Food You Eat Affects Your Gut

5'09'' video clip: https://ed.ted.com/lessons/how-the-food-you-eat-affects-your-gut-shilpa-ravella

https://ed.ted.com/lessons/how-the-food-you-eat-affects-your-gut-shilpa-ravella


Human Development: Anatomy and Physiology over the Lifespan

 

Immune system
Endocrine system 
Metabolic system
Cardiac system
Nervous system (central, peripheral, & enteric nervous system)
Genetics and Epigenetics
Gastrointestinal system
HPA axis
MGB axis



Human Development
Structure and Function across Lifespan

Conception through 
Birth

Childhood Adolescence Emerging Adulthood Adulthood

- Immune system
- Endocrine system 
- Metabolic system
- Cardiac system
- Nervous system
 (central,    
 peripheral, & enteric 
nervous system) 
- Epigenetics
- Genetics
- Gastrointestinal track 
- HPA axis 
- MGB axis



The brain is molded by experiences that 
occur throughout the lifespan. However, 
there are particular stages of 
development when experience exerts 
either a maximal (sensitive period) or 
essential (critical period) effect. 
 
Hubel and Wiesel - Nobel Prize 
Medicine (1981) 

Sensitive Periods of Brain and Gut Development 
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The brain is molded by experiences that 
occur throughout the lifespan. However, 
there are particular stages of 
development when experience exerts 
either a maximal (sensitive period) or 
essential (critical period) effect.  

Hubel and Wiesel - Nobel Prize 
Medicine (1981) 

Sensitive Periods of Human Development 

ADULTHOOD
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Low Diversity

Gut Microbial Diversity and Vulnerability for Brain Disorders
across The Lifespan

High Diversity Low Diversity
Illustration adapted from The mind-gut connection by Mayer (2016) 



Human Nervous System

Central nervous system (brain and spinal cord) 
Peripheral nervous system
Enteric nervous system (in gastrointestinal system)



The Human Nervous System 

Source: Rao & Gershon (2016) 



Pictured are the brain's four principal 
lobes. 
The frontal lobe, responsible for
attention, planning, and 
decision-making, is labeled blue. 
The temporal lobe, associated 
with language, memory, and 
emotion, is labeled in green. 
The parietal lobe, which integrates
 information from the senses, is labeled
 in yellow. 
And the occipital lobe, responsible 
for vision, is labeled in pink. 
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Source: BrainFacts (2018, p. 11)

In classroom I, 3D brain: https://www.brainfacts.org/3d-brain#intro=false&focus=Brain

In person II, 3D Brain for smartphone app 

https://www.brainfacts.org/3d-brain#intro=false&focus=Brain




Source: BrainFacts (2018, p.27)



Review: Meet The Parts of The Brain

Source: https://www.youtube.com/watch?v=oPFKwu_quxI

58-year old female brain via MRI: https://www.statnews.com/2019/08/13/human-brain-in-unprecedented-detail/

https://www.youtube.com/watch?v=oPFKwu_quxI
https://www.statnews.com/2019/08/13/human-brain-in-unprecedented-detail/


How Neurons Communicate

Video: https://www.youtube.com/watch?feature=youtu.be&v=hGDvvUNU-cw&app=desktop

Video on neurons: https://videopress.com/v/k9jmEz7n

https://www.youtube.com/watch?feature=youtu.be&v=hGDvvUNU-cw&app=desktop
https://videopress.com/v/k9jmEz7n


Your Complex Nervous System in Relation to 
Neuropsychiatric Disorders 

1'13'' video clip on Your complex brain: https://www.youtube.com/watch?v=oSSBrlMFGzI&feature=youtu.be&app=desktop

https://www.youtube.com/watch?v=oSSBrlMFGzI&feature=youtu.be&app=desktop


Enteric Nervous System: Your Second Brain



Gut-Brain Bidirectional Communication through Vagus Nerve

2'02" video clip by Duke University: https://www.youtube.com/watch?v=oym87kVhqm4

https://www.youtube.com/watch?v=oym87kVhqm4


Disturbances and Alterations in The Gut Microbiome

The gut microbiota and their collective genes and genomes are associated with a wide variety of diseases. 

Gastrointestinal diseases (e.g., inflammatory bowel disease)
Antibiotic-associated diarrhea
Autoimmune diseases (e.g., asthma)
Developmental disorders (e.g., autism spectrum disorders)
Neurodegenerative diseases (e.g., Parkinson's disease and Alzheimer's disease)

References: Mayer (2016). The mind-gut connection: How the hidden conversation within our bodies impacts our mood, our choices, and our overall 
health. 



Until Next Class...

1. Please review the lecture slides again on your own and jot
  down any questions that may come up, and bring them to next
  class. 
 
2. Please watch a video clip by TED Talk on "how our microbes 
  make us who we are" with Dr. Rob Knight 
   
 
3. Please review additional slides on how your gut affects your 
  whole body. 

https://www.ted.com/talks/rob_knight_how_our_microbes_make_us_who_we_are?language=en

https://www.ted.com/talks/rob_knight_how_our_microbes_make_us_who_we_are?language=en


In Next Class, We Will Learn...

1. Stress (positive, tolerable, and toxic stress) and as to how it affects human 
development (non-normative development) and function 
 
2. Stress response system (neuroendocrine system [HPA axis and 
  autonomic nervous system]) and its cascading effects on other 
  systems in human body
 
3. Immune system and inflammation related to acute and chronic toxic 
stress (e.g., traumatic stress)


