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THE TRIUNE AUTONOMIC NERVOUS SYSTEM
This new theory recognizes an additional nerve group
because its actions are also involuntary and critical for
survival. In addition to being a dual reciprocal action
between Sympathetic and Parasympathetic, the ANS now
becomes triune and sequential, with a regulatory
hierarchy from new to old.

ANATOMY OF A
THREE-PART ANS

PARASYMPATHETIC: For the torso, CN X (Vagus
Nerve– Dorsal Branch); For the pelvis, the Sacral Plexus; For
the head, Cranial Nerves III, VII, IX.
These nerves operate baseline survival functions including heart/lungs,
digestion and reproduction.

SYMPATHETIC: Sympathetic Trunk plus Cervical,
Celiac and Mesenteric Ganglia.
These nerves go to all organs and operate smooth muscles during
daytime alertness and mobilization, and fight/flight responses.

SOCIAL: Special Efferent pathways within Cranial
Nerves V, VII, IX, X  (Vagus Nerve– Ventral Branch), XI;
Corticobulbar Tract; also afferent pathways in Vagus.
These nerves operate involuntary actions of the face, voice, hearing
and related functions. Ventral vagus also affects the heart.

Notes:
• All three ANS Divisions hierarchically participate in the regulation of the

mammalian heart, as shown on the Phylogeny chart below.
• All ANS systems are strongly influenced by the endocrine system and hormone-

active deep brain structures including hypothalamus, thalamus and amygdalae.
• Anatomist/Embryologist Jaap van der Wal (www.embryo.nl) advocates a revival

of the traditional term “Orthosympathetic” (not just “Sympathetic”) as the
complement of “Parasympathetic.” The prefix “Ortho-” means Straight or Direct;
the prefix “Para-” means Around, Beside or Indirect. In the early twentieth
century the complete Autonomic was often called Vegetative or Sympathetic, for
excellent reasons. This creates terminology confusion today when reading
commentaries such as Randolph Stone (1948). van der Wal describes how the older
terminology fits well with embryological Ecto-, Endo- and Meso- tissue origins
and functions, and their deeper meanings as Antipathy, Empathy and Sympathy
consciousness perspectives.

Differentiating NORMAL FUNCTIONS from STRESS RESPONSES
Although commonly used, “Fight or Flight vs. Rest and Rebuild” is a confusing characterization of Sympathetic and Parasympathetic Branches; Fight/Flight is a stress response whereas Rest/Rebuild is a normal function

SOCIAL
Eye and voice contact
Capacity for empathy & social

interaction; Spontaneous
feelings in social contexts

Involuntary motor actions of
face, mouth, throat

Facial warmth, tingling
Interpersonal responses &

awareness; involuntary
physical responses to contact
with, or memories of,
significant people and events.

SYMPATHETIC
Faster respiration
Quicker heart rate (pulse)
Pupil dilation
Pale skin color
Increased sweating
Cold skin (possibly clammy)
Decreased digestion &

peristalsis 
Mobilization behaviors

including anxiety, anger
and fear.

PARASYMPATHETIC
Slower, deeper respiration
Slower heart rate (pulse)
Decreased blood pressure
Pupil constriction
Flat affect
Dry skin (usually warm) to

touch
Increased digestion & peristalsis 
Immobilization behaviors

including indecisiveness,
seclusion, depression.

Recognizing ANS Phenomena
SNS & PNS Reference: Babette Rothschild, The Body Remembers (Norton, 2000), p 48.

INITIAL APPLICATIONS OF THE TRIUNE ANS CONCEPT
• Support the Social Nervous System: With this understanding, the protection and support of the newest and most

powerful ANS division, the Social Engagement System, is anatomically and physiologically confirmed as a top
priority in health treatments and child care.

• Emphasize interpersonal rapport: In health care and educational settings, feelings of social warmth will optimize
inner autonomic processes for maximum immune system performance, self-healing efficiency and learning capacity. 

• Focus on Betrayal Trauma: Traumas involving betrayal (overwhelmingly painful actions from a trusted person)
are known to have particularly deep effect. Recognition of the Social Nervous System explains these effects. In

betrayal PTSD the highest and most modern ANS function (Social) is damaged
at a sub-conscious, implicit memory level, with long-lasting, but reversible,
effects on wellness and resilience

DIAGRAM KEY:
Red– Parasympathetic

Gold-Brown– Sympathetic
Blue– Social

“POLYVAGAL”– FOUR NUCLEI OF THE VAGUS NERVE IN THE BRAIN STEM
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The higher nervous system arrangements inhibit (or control) the lower, and thus,
when the higher are suddenly rendered functionless, the lower rise in activity.

– John Hughlings Jackson (1835-1911), Neurology Pioneer

A high percentage of health conditions center on the Autonomic Nervous System,
including immune system disorders, attention deficit conditions, psychosomatic issues,
post-traumatic stress effects and others.

DEFINING THE AUTONOMIC NERVOUS SYSTEM

The ANS is commonly defined as the part of the nervous
system that is involuntary and maintains essential functional
balance. The ANS is usually divided into two
complementary branches, sympathetic and parasympathetic. 
In the new triune theory, a third set of mainly involuntary
survival functions is identified and described.

“Three neural circuits form a phylogenically
ordered response hierarchy that regulates
behavioral and physiological adaptation to safe,
dangerous and life-threatening environments.”

–Stephen Porges, Polyvagal Theory (Norton, 2011)

PARASYMPATHETIC (MOST ANCIENT)
“A primitive passive feeding and reproduction system
creating a metabolic baseline of operation to manage
oxygen and nourishment via the blood.”

SYMPATHETIC (NEWER)
“A more sophisticated set of responses enabling
mobility for feeding, defense and reproduction via
limbs & muscles.”

SOCIAL ENGAGEMENT (MOST MODERN)
“A sophisticated set of responses supporting massive
cortical development– enabling maternal bonding
(extended protection of vulnerable immature cortex
processors) and social cooperation (language and
social structures) via facial functions.”
The Social Engagement System blends involuntary and voluntary functions and
protects newborn humans during their exceptionally long time of helplessness and
vulnerability. It uses a hardwired bonding mechanism (facial and vocal
expressions) to secure mother’s devoted care-giving. Its enormous survival value
continues throughout life, manifesting as involuntary forms of communication and
social cooperation, and providing protection from excessive sympathetic (hyper-) or
parasympathetic (hypo-) states, which can be dangerous.

Normal Functions of the ANS
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Voluntary and involuntary functions overlap significantly– most of the actions listed here could be either– but they can be identified by close
observation. Autonomic responses are immediate and universal across differences of age, gender, education and culture. The conscious mind cannot
fully control face and body expressions; the ANS itself seems to be mainly incapable of inauthenticity or deception (Paul Ekman, 2009).

Stress Responses of the ANS
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The horizontal arrows show how involuntary behavior
can quickly transfer from one ANS branch to another.  Normally, ANS stages flow and interchange rhythmically based on routine stimuli and biological sequences

such as circadian rhythm, digestion and the sexual process. ANS fixation or loss of flow is a sign of PTSD.

In the presence of novelty or threat, we try our phylogenically newest, best strategy (Social) first. If that does not work or has not
worked in the past, we try our older, second strategy (Sympathetic). If that does not work, we try our most primitive, last strategy
(Parasympathetic). If that does not work we are in danger, appearing as immobilization, deep depression or parasympathetic shock.

Phylogeny of Heart Regulation in Vertebrates
Stephen Porges, The Polyvagal Theory: Phylogenetic Substrates of a Social Nervous System, Int’l Journal of Psychophysiology 42 (2001) 123-146, 2000.

Key: Arrows indicate the presence of heart regulating functions. ⬆means faster heart rate
and ⬇means slower heart rate. Colors indicate which autonomic branch is deployed: 

RED means Parasympathetic, GOLD means Sympathetic, BLUE means Social

MECHANISMS OF HEART REGULATION

Chromatin
Tissue
(CHR*)

Dorsal
Motor

Nucleus of
CN X

(DMX)

Sympathetic
Nervous
System

Adrenal
Medulla
(Produces

Catecholemines)

Nucleus
Ambiguus

(Ventral
motor

nucleus of
CN X)

Cyclostomes- Jawless fish (Lampreys)

Elasmobranchs- Cartilagenous fish (Sharks)

Teleosts (Bony fish)

Amphibians

Reptiles

Mammals

⬆
⬆ ⬇
⬆ ⬇ ⬆
⬆ ⬇ ⬆
⬆ ⬇ ⬆ ⬆
⬆ ⬇ ⬆ ⬆ ⬇

* CHR- Chromatin: Non-neural tissue that stimulates the heart by releasing noradrenic amines directly into blood in the heart.

DEFINITION OF PHYLOGENY 
(American Heritage Dictionary)

1.The evolutionary development and
history of a species or higher
taxonomic grouping of organisms.

MORE MODERN
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NUCLEUS AMBIGUUS
“Ventral Vagus”

(Face, Neck, Throat, Heart)

Nucleus Solitarius
(Viscera, Abdomen, Thorax)

Spinal Trigeminal
Nucleus

(Skin, External Ear)

Dorsal Motor Nucleus
of CN X– Vagus Nerve
(Viscera, Abdomen, Thorax)
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Recognizing ANS states has great value in therapy and child care. By accurately
identifying the state, the practitioner or parent can apply an appropriate strategy to
re-establish ANS equilibrium, especially by supporting the Social Nervous System.

Ganglion
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Third
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Blue dashes signify
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Sympathetic
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!“Three neural circuits form a 
phylogenically ordered response 
hierarchy that regulates behavioral 
and physiological adaptation to safe, 
dangerous and life-threatening 
environments.” –Stephen Porges, Polyvagal Theory
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Polyvagal+Theory+
Evidence+

#1!
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Polyvagal+Theory+Evidence++#2:+Roots+of+Empathy+Program!
Founded!in!1996,!this!Canadian!program!brings!young!babies!and!their!moms!into!K98!
classrooms.!In!2006!there!were!2,000!programs!involving!50,000!children.!Behavioral!
problems!disappear,!test!scores!go!up,!and!teachers!report!numerous!peripheral!benefits.!
The!Dalai!Lama!has!recognized!and!endorsed!the!program.!See!www.rootsofempathy.org!

Research projects that 
have been generated to 
document benefits from 
the program:

Emotional Literacy
Neuroscience interest
Temperament
Curriculum Connection
Participatory Democracy
Infant Development interest
Violence Prevention
Perspective taking
Prevention of Teen 

Pregnancy
Attachment
Male Nurturance
Inclusion
Infant Safety

4!
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Polyvagal+Theory+Evidence+
#3:+Therapy+Dogs!

Slide&by&John&Chi.y,&www.energyschool.com,&from&Chapter&Six&in&“Dancing&with&Yin&and&Yang”&(CSES,&2013)&

Numerous!studies!show!that!children!learn!to!read!
more!effecOvely!when!accompanied!by!friendly!pets,!
and!a!small!industry!is!arising!to!take!advantage!of!the!
findings.!!

Similarly,!“therapy!dogs”!have!been!used!effecOvely!in!
skilled!care!and!similar!faciliOes!to!reduce!anxiety!and!
speed!recovery.!

TheoreOcally,!being!in!the!presence!of!a!friendly!ally!
shiTs!the!autonomic!nervous!system!back!into!its!
natural!range!of!funcOon.!



SOCIAL

THE TRIUNE AUTONOMIC NERVOUS SYSTEM
This new theory recognizes an additional nerve group
because its actions are also involuntary and critical for
survival. In addition to being a dual reciprocal action
between Sympathetic and Parasympathetic, the ANS now
becomes triune and sequential, with a regulatory
hierarchy from new to old.

ANATOMY OF A
THREE-PART ANS

PARASYMPATHETIC: For the torso, CN X (Vagus
Nerve– Dorsal Branch); For the pelvis, the Sacral Plexus; For
the head, Cranial Nerves III, VII, IX.
These nerves operate baseline survival functions including heart/lungs,
digestion and reproduction.

SYMPATHETIC: Sympathetic Trunk plus Cervical,
Celiac and Mesenteric Ganglia.
These nerves go to all organs and operate smooth muscles during
daytime alertness and mobilization, and fight/flight responses.

SOCIAL: Special Efferent pathways within Cranial
Nerves V, VII, IX, X  (Vagus Nerve– Ventral Branch), XI;
Corticobulbar Tract; also afferent pathways in Vagus.
These nerves operate involuntary actions of the face, voice, hearing
and related functions. Ventral vagus also affects the heart.

Notes:
• All three ANS Divisions hierarchically participate in the regulation of the

mammalian heart, as shown on the Phylogeny chart below.
• All ANS systems are strongly influenced by the endocrine system and hormone-

active deep brain structures including hypothalamus, thalamus and amygdalae.
• Anatomist/Embryologist Jaap van der Wal (www.embryo.nl) advocates a revival

of the traditional term “Orthosympathetic” (not just “Sympathetic”) as the
complement of “Parasympathetic.” The prefix “Ortho-” means Straight or Direct;
the prefix “Para-” means Around, Beside or Indirect. In the early twentieth
century the complete Autonomic was often called Vegetative or Sympathetic, for
excellent reasons. This creates terminology confusion today when reading
commentaries such as Randolph Stone (1948). van der Wal describes how the older
terminology fits well with embryological Ecto-, Endo- and Meso- tissue origins
and functions, and their deeper meanings as Antipathy, Empathy and Sympathy
consciousness perspectives.

Differentiating NORMAL FUNCTIONS from STRESS RESPONSES
Although commonly used, “Fight or Flight vs. Rest and Rebuild” is a confusing characterization of Sympathetic and Parasympathetic Branches; Fight/Flight is a stress response whereas Rest/Rebuild is a normal function

SOCIAL
Eye and voice contact
Capacity for empathy & social

interaction; Spontaneous
feelings in social contexts

Involuntary motor actions of
face, mouth, throat

Facial warmth, tingling
Interpersonal responses &

awareness; involuntary
physical responses to contact
with, or memories of,
significant people and events.

SYMPATHETIC
Faster respiration
Quicker heart rate (pulse)
Pupil dilation
Pale skin color
Increased sweating
Cold skin (possibly clammy)
Decreased digestion &

peristalsis 
Mobilization behaviors

including anxiety, anger
and fear.

PARASYMPATHETIC
Slower, deeper respiration
Slower heart rate (pulse)
Decreased blood pressure
Pupil constriction
Flat affect
Dry skin (usually warm) to

touch
Increased digestion & peristalsis 
Immobilization behaviors

including indecisiveness,
seclusion, depression.

Recognizing ANS Phenomena
SNS & PNS Reference: Babette Rothschild, The Body Remembers (Norton, 2000), p 48.

INITIAL APPLICATIONS OF THE TRIUNE ANS CONCEPT
• Support the Social Nervous System: With this understanding, the protection and support of the newest and most

powerful ANS division, the Social Engagement System, is anatomically and physiologically confirmed as a top
priority in health treatments and child care.

• Emphasize interpersonal rapport: In health care and educational settings, feelings of social warmth will optimize
inner autonomic processes for maximum immune system performance, self-healing efficiency and learning capacity. 

• Focus on Betrayal Trauma: Traumas involving betrayal (overwhelmingly painful actions from a trusted person)
are known to have particularly deep effect. Recognition of the Social Nervous System explains these effects. In

betrayal PTSD the highest and most modern ANS function (Social) is damaged
at a sub-conscious, implicit memory level, with long-lasting, but reversible,
effects on wellness and resilience

DIAGRAM KEY:
Red– Parasympathetic

Gold-Brown– Sympathetic
Blue– Social

“POLYVAGAL”– FOUR NUCLEI OF THE VAGUS NERVE IN THE BRAIN STEM

© 2013 COLORADO SCHOOL OF ENERGY STUDIES
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The higher nervous system arrangements inhibit (or control) the lower, and thus,
when the higher are suddenly rendered functionless, the lower rise in activity.

– John Hughlings Jackson (1835-1911), Neurology Pioneer

A high percentage of health conditions center on the Autonomic Nervous System,
including immune system disorders, attention deficit conditions, psychosomatic issues,
post-traumatic stress effects and others.

DEFINING THE AUTONOMIC NERVOUS SYSTEM

The ANS is commonly defined as the part of the nervous
system that is involuntary and maintains essential functional
balance. The ANS is usually divided into two
complementary branches, sympathetic and parasympathetic. 
In the new triune theory, a third set of mainly involuntary
survival functions is identified and described.

“Three neural circuits form a phylogenically
ordered response hierarchy that regulates
behavioral and physiological adaptation to safe,
dangerous and life-threatening environments.”

–Stephen Porges, Polyvagal Theory (Norton, 2011)

PARASYMPATHETIC (MOST ANCIENT)
“A primitive passive feeding and reproduction system
creating a metabolic baseline of operation to manage
oxygen and nourishment via the blood.”

SYMPATHETIC (NEWER)
“A more sophisticated set of responses enabling
mobility for feeding, defense and reproduction via
limbs & muscles.”

SOCIAL ENGAGEMENT (MOST MODERN)
“A sophisticated set of responses supporting massive
cortical development– enabling maternal bonding
(extended protection of vulnerable immature cortex
processors) and social cooperation (language and
social structures) via facial functions.”
The Social Engagement System blends involuntary and voluntary functions and
protects newborn humans during their exceptionally long time of helplessness and
vulnerability. It uses a hardwired bonding mechanism (facial and vocal
expressions) to secure mother’s devoted care-giving. Its enormous survival value
continues throughout life, manifesting as involuntary forms of communication and
social cooperation, and providing protection from excessive sympathetic (hyper-) or
parasympathetic (hypo-) states, which can be dangerous.

Normal Functions of the ANS

“L
ove”

Sex
- A

fte
rglow

Lan
guag

e

Brea
th, P

roso
dy, V

ocal
iza

tio
n

In
ter

act
ion &

 Reci
procal

 Play

Socia
l O

rgan
iza

tio
n

Contac
t &

 Communica
tio

n

Rest
 &

 Reb
uild

M
ed

ita
tiv

e S
tat

es

Sex
- A

rousal

Slee
p (4

 st
ag

es)

Base
lin

e M
eta

bolis
m

(H
ea

rt, 
Brea

th, D
igest

ion) 

M
obili

za
tio

n fo
r

Dail
y Chall

en
ges

Recr
ea

tio
nal 

&

Vocat
ional 

Exci
tem

en
t

& M
uscu

lar
 A

cti
vity

Sex
- C

lim
ax

Day
tim

e A
ler

tness
 

& M
eta

bolis
m

SYMPATHETIC
PARASYMPATHETIC

Voluntary and involuntary functions overlap significantly– most of the actions listed here could be either– but they can be identified by close
observation. Autonomic responses are immediate and universal across differences of age, gender, education and culture. The conscious mind cannot
fully control face and body expressions; the ANS itself seems to be mainly incapable of inauthenticity or deception (Paul Ekman, 2009).

Stress Responses of the ANS
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The horizontal arrows show how involuntary behavior
can quickly transfer from one ANS branch to another.  Normally, ANS stages flow and interchange rhythmically based on routine stimuli and biological sequences

such as circadian rhythm, digestion and the sexual process. ANS fixation or loss of flow is a sign of PTSD.

In the presence of novelty or threat, we try our phylogenically newest, best strategy (Social) first. If that does not work or has not
worked in the past, we try our older, second strategy (Sympathetic). If that does not work, we try our most primitive, last strategy
(Parasympathetic). If that does not work we are in danger, appearing as immobilization, deep depression or parasympathetic shock.

Phylogeny of Heart Regulation in Vertebrates
Stephen Porges, The Polyvagal Theory: Phylogenetic Substrates of a Social Nervous System, Int’l Journal of Psychophysiology 42 (2001) 123-146, 2000.

Key: Arrows indicate the presence of heart regulating functions. ⬆means faster heart rate
and ⬇means slower heart rate. Colors indicate which autonomic branch is deployed: 

RED means Parasympathetic, GOLD means Sympathetic, BLUE means Social

MECHANISMS OF HEART REGULATION
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* CHR- Chromatin: Non-neural tissue that stimulates the heart by releasing noradrenic amines directly into blood in the heart.

DEFINITION OF PHYLOGENY 
(American Heritage Dictionary)

1.The evolutionary development and
history of a species or higher
taxonomic grouping of organisms.

MORE MODERN

Fourth Ventricle

N
ucleus Solitarius

D
orsal M

otor N
ucleus of C

N
 X

Spinal Trigem
inal N

ucleus

N
ucleus A

m
biguus

Cerebellum

Occipital Bone
& Foramen Magnum

Spinal Cord & Canal

Medulla
Oblongata

Pons

Dorsal (Back side of body)

Dorsal
(Back side
of body)

Ventral (Front side of body)

Plane of cross section at left

NUCLEUS AMBIGUUS
“Ventral Vagus”

(Face, Neck, Throat, Heart)

Nucleus Solitarius
(Viscera, Abdomen, Thorax)

Spinal Trigeminal
Nucleus

(Skin, External Ear)

Dorsal Motor Nucleus
of CN X– Vagus Nerve
(Viscera, Abdomen, Thorax)
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Recognizing ANS states has great value in therapy and child care. By accurately
identifying the state, the practitioner or parent can apply an appropriate strategy to
re-establish ANS equilibrium, especially by supporting the Social Nervous System.
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Note!that!the!Dorsal!Motor!Nucleus!and!Ventral!Vagus!are!both!slowing!the!heart,!making!
them!easily!confused,!but!they!are!actually!quite!disOnct,!anatomically!and!phylogenically!!
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The+Polyvagal+Theory+•+Stephen+Porges+

!“Three neural circuits form a phylogenically ordered response hierarchy that regulates behavioral and physiological adaptation to 
safe, dangerous and life-threatening environments.                                        –Stephen Porges, Polyvagal Theory (Norton, 2011)

! Parasympathetic (most ancient)
“A primitive passive feeding and reproduction system creating a metabolic 
baseline of operation to manage oxygen and nourishment via the blood.”

Sympathetic (newer)
“A more sophisticated set of responses enabling mobility for feeding, defense 
and reproduction via limbs & muscles.”

Social Engagement (most modern)
“A sophisticated set of responses supporting massive cortical development– 
enabling maternal bonding (extended protection of vulnerable immature cortex 
processors) and social cooperation (language and social structures) via facial 
functions.”

!Initial Applications of the Triune ANS Concept
• Support the Social Nervous System: With this understanding, the protection and support of the newest and most powerful ANS division, the 

Social Engagement System, is anatomically and physiologically confirmed as a top priority in health treatments and child care.
• Emphasize interpersonal rapport: In health care and educational settings, feelings of social warmth will optimize inner autonomic processes 

for maximum immune system performance, self-healing efficiency and learning capacity. 
• Focus on Betrayal Trauma: Traumas involving betrayal (overwhelmingly painful actions from a trusted person) are known to have particularly 

deep effect. Recognition of the Social Nervous System explains these effects. In betrayal PTSD the highest and most modern ANS function 
(Social) is damaged at a sub-conscious, implicit memory level, with long-lasting, but reversible, effects on wellness and resilience
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Anatomy+of+the+Triune+
Autonomic+Nervous+System+

!Parasympathetic: For 
the torso, CN�X (Vagus Nerve– 
Dorsal Branch); For the pelvis, 
the Sacral Plexus; For the head, 
Cranial Nerves III, VII, IX.

These nerves operate baseline 
survival functions including heart/
lungs, digestion and reproduction.

Sympathetic: Sympathetic 
Trunk plus Cervical, Celiac and 
Mesenteric Ganglia. 

These nerves go to all organs and 
operate smooth muscles during 
daytime alertness and 
mobilization, and fight/flight 
responses. 

Social: Special Efferent 
pathways within Cranial Nerves 
V, VII, IX, X­ (Vagus Nerve– 
Ventral Branch), XI; 
Corticobulbar Tract; also afferent 
pathways in Vagus. 

These nerves operate involuntary 
actions of the face, voice, hearing 
and related functions. Ventral 
vagus also affects the heart.

!!The ANS is commonly defined as the part of the nervous 
system that is involuntary and maintains essential 
functional balance. The ANS is usually divided into two 
complementary branches, sympathetic and 
parasympathetic. 

In the new triune theory, a third set of mainly 
involuntary survival functions is identified and described.

This new theory recognizes an additional nerve group 
because its actions are also involuntary and critical for 
survival. In addition to being a dual reciprocal action 
between Sympathetic and Parasympathetic, the ANS now 
becomes triune and sequential, with a regulatory hierarchy 
from new to old.

! Parasympathetic (most ancient)
“A primitive passive feeding and reproduction system 
creating a metabolic baseline of operation to manage 
oxygen and nourishment via the blood.”
Sympathetic (newer)
“A more sophisticated set of responses enabling mobility 
for feeding, defense and reproduction via limbs & muscles.”
Social Engagement (most modern)
“A sophisticated set of responses supporting massive 
cortical development– enabling maternal bonding (extended 
protection of vulnerable immature cortex processors) and 
social cooperation (language and social structures) via 
facial functions.”
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DifferenQaQng+Normal+ANS+FuncQons+from+Stress+Responses+
�+

Although+commonly+used,+“Fight+or+Flight+vs.+Rest+and+Rebuild”+is+a+confusing+characterizaQon+of+SympatheQc+and+ParasympatheQc+
Branches;+Fight/Flight+is+a+stress+response+whereas+Rest/Rebuild+is+a+normal+funcQon+

SOCIAL
SYMPATHETIC

PARASYMPATHETIC

!Normally, ANS stages flow and interchange rhythmically based on routine stimuli 
and biological sequences such as circadian rhythm, digestion and the sexual process. 
ANS fixation or loss of flow is a sign of PTSD.

�"Voluntary"and"involuntary"func1ons"overlap"significantly–"most"of"the"ac1ons"listed"here"could"be"
either–"but"they"can"be"iden1fied"by"close"observa1on."Autonomic"responses"are"immediate"and"
universal"across"differences"of"age,"gender,"educa1on"and"culture."The"conscious"mind"cannot"fully"
control"face"and"body"expressions;"the"ANS"itself"seems"to"be"mainly"incapable"of"inauthen1city"or"
decep1on"(Paul"Ekman,"2009)."

!A high percentage of health conditions center on the Autonomic Nervous System, including immune system 
disorders, attention deficit conditions, psychosomatic issues, post-traumatic stress effects and others.

Normal Functions of the ANS
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DifferenQaQng+Normal+ANS+FuncQons+from+Stress+Responses+
�+

Although+commonly+used,+“Fight+or+Flight+vs.+Rest+and+Rebuild”+is+a+confusing+characterizaQon+of+SympatheQc+and+
ParasympatheQc+Branches;+Fight/Flight+is+a+stress+response+whereas+Rest/Rebuild+is+a+normal+funcQon+

SOCIAL
SYMPATHETIC

PARASYMPATHETIC

!The horizontal arrows show how involuntary behavior can quickly transfer from one 
ANS branch to another. 

�In"the"presence"of"novelty"or"threat,"we"try"our"phylogenically"newest,"best"strategy"(Social)"first."If"that"does"
not"work"or"has"not"worked"in"the"past,"we"try"our"older,"second"strategy"(Sympathe1c)."If"that"does"not"
work,"we"try"our"most"primi1ve,"last"strategy"(Parasympathe1c)."If"that"does"not"work"we"are"in"danger,"
appearing"as"immobiliza1on,"deep"depression"or"parasympathe1c"shock."

!The higher nervous system arrangements inhibit (or control) the lower, and thus, when the higher are suddenly 
rendered functionless, the lower rise in activity.         – John Hughlings Jackson (1835-1911), Neurology Pioneer

Stress Responses of the ANS

“Startle Awake”

Mob Psychology
Freeze

Involuntary Eye 
& Voice Contact
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SOCIAL

THE TRIUNE AUTONOMIC NERVOUS SYSTEM
This new theory recognizes an additional nerve group
because its actions are also involuntary and critical for
survival. In addition to being a dual reciprocal action
between Sympathetic and Parasympathetic, the ANS now
becomes triune and sequential, with a regulatory
hierarchy from new to old.

ANATOMY OF A
THREE-PART ANS

PARASYMPATHETIC: For the torso, CN X (Vagus
Nerve– Dorsal Branch); For the pelvis, the Sacral Plexus; For
the head, Cranial Nerves III, VII, IX.
These nerves operate baseline survival functions including heart/lungs,
digestion and reproduction.

SYMPATHETIC: Sympathetic Trunk plus Cervical,
Celiac and Mesenteric Ganglia.
These nerves go to all organs and operate smooth muscles during
daytime alertness and mobilization, and fight/flight responses.

SOCIAL: Special Efferent pathways within Cranial
Nerves V, VII, IX, X  (Vagus Nerve– Ventral Branch), XI;
Corticobulbar Tract; also afferent pathways in Vagus.
These nerves operate involuntary actions of the face, voice, hearing
and related functions. Ventral vagus also affects the heart.

Notes:
• All three ANS Divisions hierarchically participate in the regulation of the

mammalian heart, as shown on the Phylogeny chart below.
• All ANS systems are strongly influenced by the endocrine system and hormone-

active deep brain structures including hypothalamus, thalamus and amygdalae.
• Anatomist/Embryologist Jaap van der Wal (www.embryo.nl) advocates a revival

of the traditional term “Orthosympathetic” (not just “Sympathetic”) as the
complement of “Parasympathetic.” The prefix “Ortho-” means Straight or Direct;
the prefix “Para-” means Around, Beside or Indirect. In the early twentieth
century the complete Autonomic was often called Vegetative or Sympathetic, for
excellent reasons. This creates terminology confusion today when reading
commentaries such as Randolph Stone (1948). van der Wal describes how the older
terminology fits well with embryological Ecto-, Endo- and Meso- tissue origins
and functions, and their deeper meanings as Antipathy, Empathy and Sympathy
consciousness perspectives.

Differentiating NORMAL FUNCTIONS from STRESS RESPONSES
Although commonly used, “Fight or Flight vs. Rest and Rebuild” is a confusing characterization of Sympathetic and Parasympathetic Branches; Fight/Flight is a stress response whereas Rest/Rebuild is a normal function

SOCIAL
Eye and voice contact
Capacity for empathy & social

interaction; Spontaneous
feelings in social contexts

Involuntary motor actions of
face, mouth, throat

Facial warmth, tingling
Interpersonal responses &

awareness; involuntary
physical responses to contact
with, or memories of,
significant people and events.

SYMPATHETIC
Faster respiration
Quicker heart rate (pulse)
Pupil dilation
Pale skin color
Increased sweating
Cold skin (possibly clammy)
Decreased digestion &

peristalsis 
Mobilization behaviors

including anxiety, anger
and fear.

PARASYMPATHETIC
Slower, deeper respiration
Slower heart rate (pulse)
Decreased blood pressure
Pupil constriction
Flat affect
Dry skin (usually warm) to

touch
Increased digestion & peristalsis 
Immobilization behaviors

including indecisiveness,
seclusion, depression.

Recognizing ANS Phenomena
SNS & PNS Reference: Babette Rothschild, The Body Remembers (Norton, 2000), p 48.

INITIAL APPLICATIONS OF THE TRIUNE ANS CONCEPT
• Support the Social Nervous System: With this understanding, the protection and support of the newest and most

powerful ANS division, the Social Engagement System, is anatomically and physiologically confirmed as a top
priority in health treatments and child care.

• Emphasize interpersonal rapport: In health care and educational settings, feelings of social warmth will optimize
inner autonomic processes for maximum immune system performance, self-healing efficiency and learning capacity. 

• Focus on Betrayal Trauma: Traumas involving betrayal (overwhelmingly painful actions from a trusted person)
are known to have particularly deep effect. Recognition of the Social Nervous System explains these effects. In

betrayal PTSD the highest and most modern ANS function (Social) is damaged
at a sub-conscious, implicit memory level, with long-lasting, but reversible,
effects on wellness and resilience

DIAGRAM KEY:
Red– Parasympathetic

Gold-Brown– Sympathetic
Blue– Social

“POLYVAGAL”– FOUR NUCLEI OF THE VAGUS NERVE IN THE BRAIN STEM

© 2013 COLORADO SCHOOL OF ENERGY STUDIES
BOULDER, COLORADO, USA • WWW.ENERGYSCHOOL.COM

The higher nervous system arrangements inhibit (or control) the lower, and thus,
when the higher are suddenly rendered functionless, the lower rise in activity.

– John Hughlings Jackson (1835-1911), Neurology Pioneer

A high percentage of health conditions center on the Autonomic Nervous System,
including immune system disorders, attention deficit conditions, psychosomatic issues,
post-traumatic stress effects and others.

DEFINING THE AUTONOMIC NERVOUS SYSTEM

The ANS is commonly defined as the part of the nervous
system that is involuntary and maintains essential functional
balance. The ANS is usually divided into two
complementary branches, sympathetic and parasympathetic. 
In the new triune theory, a third set of mainly involuntary
survival functions is identified and described.

“Three neural circuits form a phylogenically
ordered response hierarchy that regulates
behavioral and physiological adaptation to safe,
dangerous and life-threatening environments.”

–Stephen Porges, Polyvagal Theory (Norton, 2011)

PARASYMPATHETIC (MOST ANCIENT)
“A primitive passive feeding and reproduction system
creating a metabolic baseline of operation to manage
oxygen and nourishment via the blood.”

SYMPATHETIC (NEWER)
“A more sophisticated set of responses enabling
mobility for feeding, defense and reproduction via
limbs & muscles.”

SOCIAL ENGAGEMENT (MOST MODERN)
“A sophisticated set of responses supporting massive
cortical development– enabling maternal bonding
(extended protection of vulnerable immature cortex
processors) and social cooperation (language and
social structures) via facial functions.”
The Social Engagement System blends involuntary and voluntary functions and
protects newborn humans during their exceptionally long time of helplessness and
vulnerability. It uses a hardwired bonding mechanism (facial and vocal
expressions) to secure mother’s devoted care-giving. Its enormous survival value
continues throughout life, manifesting as involuntary forms of communication and
social cooperation, and providing protection from excessive sympathetic (hyper-) or
parasympathetic (hypo-) states, which can be dangerous.

Normal Functions of the ANS
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Voluntary and involuntary functions overlap significantly– most of the actions listed here could be either– but they can be identified by close
observation. Autonomic responses are immediate and universal across differences of age, gender, education and culture. The conscious mind cannot
fully control face and body expressions; the ANS itself seems to be mainly incapable of inauthenticity or deception (Paul Ekman, 2009).

Stress Responses of the ANS

Communica
tio

n

Firs
t A

id– Ten
d &

 Befr
ien

d,

Love, 
Comfort, 

Empath
y, T

ouch

Emerg
en

cy
 Tea

mwork

& G
roup Psy

ch
ology

In
-C

ris
is

Contac
t &

Im
mobili

ty

Diss
ocia

tio
n

Cata
tonia

Slee
p D

iso
rd

ers
ShockAlar

m
Orie

nt

Mob  Behaviors

Contact

Freeze

“Startle Awake”

Fight o
r F

lig
ht

Disc
harg

e
Rest

SOCIAL
SYMPATHETIC

PARASYMPATHETIC

The horizontal arrows show how involuntary behavior
can quickly transfer from one ANS branch to another.  Normally, ANS stages flow and interchange rhythmically based on routine stimuli and biological sequences

such as circadian rhythm, digestion and the sexual process. ANS fixation or loss of flow is a sign of PTSD.

In the presence of novelty or threat, we try our phylogenically newest, best strategy (Social) first. If that does not work or has not
worked in the past, we try our older, second strategy (Sympathetic). If that does not work, we try our most primitive, last strategy
(Parasympathetic). If that does not work we are in danger, appearing as immobilization, deep depression or parasympathetic shock.

Phylogeny of Heart Regulation in Vertebrates
Stephen Porges, The Polyvagal Theory: Phylogenetic Substrates of a Social Nervous System, Int’l Journal of Psychophysiology 42 (2001) 123-146, 2000.

Key: Arrows indicate the presence of heart regulating functions. ⬆means faster heart rate
and ⬇means slower heart rate. Colors indicate which autonomic branch is deployed: 

RED means Parasympathetic, GOLD means Sympathetic, BLUE means Social

MECHANISMS OF HEART REGULATION

Chromatin
Tissue
(CHR*)

Dorsal
Motor

Nucleus of
CN X

(DMX)

Sympathetic
Nervous
System

Adrenal
Medulla
(Produces

Catecholemines)

Nucleus
Ambiguus

(Ventral
motor

nucleus of
CN X)

Cyclostomes- Jawless fish (Lampreys)

Elasmobranchs- Cartilagenous fish (Sharks)

Teleosts (Bony fish)

Amphibians

Reptiles

Mammals

⬆
⬆ ⬇
⬆ ⬇ ⬆
⬆ ⬇ ⬆
⬆ ⬇ ⬆ ⬆
⬆ ⬇ ⬆ ⬆ ⬇

* CHR- Chromatin: Non-neural tissue that stimulates the heart by releasing noradrenic amines directly into blood in the heart.

DEFINITION OF PHYLOGENY 
(American Heritage Dictionary)

1.The evolutionary development and
history of a species or higher
taxonomic grouping of organisms.

MORE MODERN
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NUCLEUS AMBIGUUS
“Ventral Vagus”

(Face, Neck, Throat, Heart)

Nucleus Solitarius
(Viscera, Abdomen, Thorax)

Spinal Trigeminal
Nucleus

(Skin, External Ear)

Dorsal Motor Nucleus
of CN X– Vagus Nerve
(Viscera, Abdomen, Thorax)
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Recognizing ANS states has great value in therapy and child care. By accurately
identifying the state, the practitioner or parent can apply an appropriate strategy to
re-establish ANS equilibrium, especially by supporting the Social Nervous System.
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“BodyXLowXSlowXLoop”+for+SympatheQc+NS+First+Aid!
•  Body  

– Direct the attention into the body to notice a sensation 
– This effectively means present-tense orientation, countering 
trauma�s past-future tendency 

•  Low  
– Direct the attention to the lower border or downward 
generally 
– This effectively counters the upward effect of trauma 
(alarm & orienting responses) 

•  Slow 
– Ask about the details of the sensation 
– This effectively slows down the awareness, countering 
trauma�s tendency to speed things up  

•  Loop 
– Direct the attention somewhere else for a minute or so, then 
back to the first site. Repeat as needed, slowly and gently. 
– This effectively re-establishes Polarity movement and 
counters the trauma�s tendency towards fixation. 
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