








® Breathing
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E VAGUS OR
ANDERING
NERVE

®* Vagabond

®* Vague

Vagus Nerve (X): Schema
P

S ! sPosterior nucleus of vagus
\ nerve (parasympathetic
4 b and visceral afferent)

Glossopharyngeal nerve (1X)

Solitary tract nucleus (visceral

Meningeal branch of vagus nerve. afferents including taste)

Auricular branch of vagus nerve Spinal tract and spinal

nucleus of trigeminal nerve

Auditory (pharyngolynjpamc, Eustachian) tube B (comatic afferent)

Levator veli

palatini muscle Nucleus ambiguus

(motor to pharyngeal
and laryngeal muscles)

Salpingopharyngeus

muscle o~ g Cranial root of
- accessory nerve*

Y
=
Palatoglossus muscle ) i ) \ (see next plate)

Palau')pharyn geus Vagus nerve (X)
muscle
Jugular foramen

Superior pharyngeal

constrictor muscl Superior ganglion of vagus nerve

Stylopharyngeus muscle Inferior ganglion of vagus nerve

Middle pharyngeal constrictor muscle Pharyngeal branch of vagus nerve (motor to muscles of
palate and pharynx; sensory to lower pharynx)

Inferior pharyngeal constrictor muscle

{ Communicating branch of vagus nerve to

Cricothyroid muscle ¢ carotid branch of glossopharyngeal nerve

Trachea i Pharyngeal plexus
Esophagus- ) Superior laryngeal nerve:
! Internal branch (sensory and parasympathetic)
Right subclavian artery . External branch (motor to cricothyroid muscle)

Right recurrent laryngeal nerve . Superior cervical cardiac branch of vagus nerve

Heart Inferior cervical cardiac branch of vagus nerve

Hepatic branch of anterior Thoracic cardiac branch of vagus nerve
vagal trunk (in lesser omentum)

3 Left recurrent laryngeal nerve (motor to muscles of larynx
Celiac branches from anterior i except cricothyroid; sensory and parasympathetic to
and posterior vagal trunks A larynx below vocal folds; parasympathetic, efferent, and
to celiac plexus / afferent to upper esophagus and trachea)

Celiac and superior mesenteric

Pulmonary plexus
ganglia and celiac plexus

Cardiac plexus 4 N‘Jf;

1t ¥ad

Hepatic plexus

Gallbladder
and bile ducts

Esophageal plexus

Anterior vagal trunk

Liver Gastric branches of anterior vagal trunk

% (branches from posterior trunk behind stomach)
Pyloric branch
from hepatic plexus S > 3 . B Vagal fibers (parasympathetic motor,

: 2 secretomotor, and afferent fibers) accompany
superior mesenteric artery and its branches
usually as far as left colic (splenic) flexure

Pancreas

Duodenum

Small intestine
— Efferent fibers
Afferent fibers
............... Parasympathetic fibers

Ascending colon

Cecum

Appendix



Vagus Nerve Nuclei Diagram

Nucleus Solitarius
Nucleus Ambiguus
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Skin. External Ear

Viscera. abdomen & thorax
Viscera. abdomen & thorax
Muscles of pharnyx, larnyx,
esophagus
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® Safety is necessary fc
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Other Brain Structures
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Nucleus Tractus
Solitarius

Nucleus
Ambiguus
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Cardiopulmonary
System

Dorsal Motor
Nucleus

Y

Digestive
System

® Brainstem mechanisms
providing feedback
to cardiopulmonary

and digestive systems




FUNCTIONS

SOCIAL ENGAGEMENT
Emotional Regulation
Neuroprotection

Heart Rate@
RSAt

MOBILIZATION
Anxiety, Panic
Heart Ratet
Cortisol

IMMOBILIZATION
Shutdown, Depression, PTSD
Heart Rate
Cortisol |

PERIPHERAL
AUTONOMIC

NEUROCHEMICAL

CNS

Myelinated
Vagus

Sympatho-
Adrenal
(HPA axis)

Unmyelinated
Vagus

Cortex
Brainstem
(PVN, NA, VVC)

AVP C?ftex
CRF Brglnstem
CORT Spinal cord

Brainstem
(DVC)




®* modulc inguish the human

.

( voice from background sounds more efficiently.




roice becomes less

@ e,0 o y ° .
(f/}’sensﬂwﬂy to others’ social engagement behaviours decreases.




Social
Environment

----» Fear,,
— % Mobilizatio

— Love

sensory input
— >

motor behavior
-

Cortex

Neural and neuropeptide requlation of the dorsalc/

motor nucleus of the vaqus: fear or love?

Higher brain structures including the amygdala and
cortex influence hypothalamic—dorsal vagal comple
(DVC) communication.

The DVC includes sensory nuclei in the nucleus of the
solitary tract (NTS) and area postrema (AP) and
motor nuclei in the dorsal motor nucleus of the vagus

(DMX).

During perceived danger, when mobilization is
adaptive, central vasopressinergic pathways (AVP)
communicate between the hypothalamus and both
NTS and AP to change the set-point of vagal reflexes
to facilitate sympathetic excitation.

Immobilized fear occurs when fight-or-flight behaviors
are not an option. Immobilized fear is fostered by
vagal surges from DMX to visceral organs, which are
potentiated by systemic AVP.
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all ents or direct
stimulation ¢ igger central AVP and OXT

and promote sexual arousal.
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Ac sorder tend to be either

inhibited (emc bited (indiscriminate in their attachment

behaviour

® Both types of behaviour suggest faulty neuroception of the risk in the environment.
®
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Larynx and facial muscles.

E VAGUS AND EMOTION
\) Vagus innervates branchial arches that have evolved from gill arches.

Darwin’s study of universal expressions of emotion.
O

* There are six universal emotions!

. Happiness | | |
. Surprise

. Sadness

. Anger

. Disgust

. Fear
People from all cultures can
recognize & understand
expressions of these 6
emotions.
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* Atropine affe

BOTOX can reduce emotional expe
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Respiratory Sinus Arrhythmia (In msec?)

6.50 -
No Abuse O— O
B.25 =
Abuse
6.00 -
BT =
5.50 -

Pre-Exercise Post-Exercise

®* Heart rate variability reduced with history of abuse.




;; ect inhibition of the
sympathe te that would promote immune

function.
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Respiratory Sinus Arrhythmia

Heart Period (msec)

—@&— BPD Patients
—— Controls
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Baseline Film 1 Film 2

—&— BPD Patients
—— Controls

Baseline Film 1 Film 2

® Film one — argument

mother and child
®* Film two — neutral

® Film three — conflict scene
father child




® Using behaviour to modulate these sensations is helpful .....

/' .... But often we make up stories to explain them...
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A trauma and
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( ® Focus on the response rather than the details of the event
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*Cold

®Enhancing safety
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EMBODIED

CHRISTOPHER ECCLESTON

=S —

THE BODY =

KEEPS THE SCORE Y

Mind, Brain and Body in

the Transformation of Trauma
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THE POLYVAGAL
THEORY

-

NEUROPHYSIOLOGICAL
FOUNDATIONS of
Emotions

Attachment
Communication
Self-Regulation
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