Autonomic Nervous Systerﬁ;;;-

:':'Srmpath&tl: Fﬂﬂi}n‘l‘lﬁ}htlm_
I;~E-_s'_r§k' M H;h i

Bl o

2. Lungs

Relaies Branchi

3. Heart

5 E-Innd g5y u:l' B
mmrnal m'ghns

[

ot 3 B




12 Cranial Nerves

n‘i

ianrff* J

#-.
L

J

ﬁﬁ “_""
e

".+
i

."l




ANS Versus SNS

» The ANS differs from the SNS in the
following areas:

= Effectors
= Efferent pathways
= Neurotransmitter effects




Skeletal vs. Smooth Muscle
Motor Systems




Somatic vs. Autonomic

e \oluntary
e Skeletal muscle
e Single efferent neuron

e Axon terminals release
acetylcholine

e Always excitatory

e Controlled by the
cerebrum




Motor Pathways of the SNS and ANS ceco o
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Anatomy of the Motor Output in Sympathetic an
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Describe the following
comparisons:

L

location of pre-ganglionic
neuron cell body

location of ganglia

eneurotransmitter released
at effectors

What neurotransmitter is
released at all Autonomic
ganglia?



Autonomic Nervogs System

e 2 divisions:

e Sympathetic
“Fight or flight”
“E” division
Exercise, excitement,

emergency, and
embarrassment

o Parasympathetic
“Rest and digest”
“D” division
Digestion, defecation, and
diuresis




These 2 systems are antagonistic. o000

0000

Typically, we balance these 2 to keep ourselves in a i
state of dynamic balance. 3
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Autonomic Nervous System

Sympathelic = “Fighnor Fligh

Parasympathetic - “Res and Diges”




Both ANS divisions share same
general structure ANS Structure
Autonomic pathways always 44
consist of 2 neurons in °
series

Autonomic pathway

They synapse in an autonomic

ganglion Preganglionic Postganglionic
neuron neuron

. . . ™
18t neuron in the autonomic pathway *—‘—q*_‘_q l\ )

Is the preganglionic neuron |

Cell body in CNS, myelinated, CNS Autonomic Target
and projects to the autonomic ganglion tissue
ganglion

2"d neuron is the postganglionic
neuron.

Cell body in autonomic ganglion,
unmyelinated, and projects to the
effector.
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Region of Associated nerves Target organs (effectors)
spinal cord and terminal ganglia
Eddinger-Weslpha Ciliary ganglion G ‘ Eye
nucleus Cranial nerve il
Super salivatory ] Pterygopalatine
nucleus Cranial nerve VI ganglion Lacrinal gland

Inferior salivatory

nucleus ganglion

Daorsal nucleus
of the vagus and
nucleus ambiguus

: 9
5_

Spinal cord Coccygeal
ganglia
fused together
{ganglion impar)

Submandibular

- Mucous membrans
(nose and palate)

Submaxillary gland

Sublingual gland

Mucous membrane
{mouth)

Parotid gland

Heart

G

Larynx
Trachea
Bronchi
Esophagus

Stomach

E
% Abdominal blaod
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W Liver and bile duct

Pancreas

Adrenal gland

Small intestine

Large intestine

Rectum

Kidney
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Cholinergic and Adrenergic fibers | ss¢

e All preganglionic neurons are cholinergic both
symp & parasymp

e Ach / ach like substance --- will excite both
symp & parasymp

e All postgang parasymp are cholinergic

e Most of postgang symp are adrenergic

e Posgang symp to sweat gland, piloerector
muscle, skeletal muscle blood vessels are
cholinergic
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Receptors

e Adrenergic R
a&P

e Cholinergic R
Nicotinic and Muscrinic




| Antagonistic Control el
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Most internal organs are
iInnervated by both branches

of the ANS which exhibit
antagonistic control




Dual Innervation of the Iris 08e:
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Exception to the dual innervation rule

Sweat glands and blood vessel
smooth muscle are only innervated
by sympathetic and rely strictly on
up-down control




Electrical signals
from neuron \
| 111111

Timg ——»
Moderate signal
rate
Change in signal rate
A
“IIIIII”II“III Blood vessel | |
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Timg —— Time ———
Increased signal Decreased signal
rate rate



Sympathetic and Vasomotor Tone 0eco

Blood vessels to skin

vasoconstrict to
minimize bleeding if
Injury occurs during
stress or exercise.

Sympathetic division
prioritizes blood
vessels to skeletal
muscles and heart in
times of emergency.
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sympathetic
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(b) Vasodilation



Exception to the antagonism rule

Symp and parasymp work cooperatively to
achieve male sexual function.
Parasympathetic is responsible for erection
while sympathetic is responsible to ejaculation
There’s similar ANS cooperation in the female
sexual response.
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How does this contribute to the
“diffuseness” of sympathetic activity?

Mass Sympathetic Response
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Sympathetic

el E T R

Parasympathetic

Stimulates glucose
production and release
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digestian
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Sympatetic ganglia

Dilates pupil

Inhibits salvation

Relaxes bronchi

Accelerates heart

Stimulates glucose release by liver

Inhibits digestive activity

Contracts rectum

Secretion of epinephrine
and epinephrine from kidney

Refaxes bladder

Sympathetic division



Parasympathetic System

Ne(“e“\ '

Nerve X ' "',ﬁ
(Vagus) T

X Constricts pupils

W Stimulates flow
of saliva

Constricts bronchi

Slows heartbeat
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Stimulates bile
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Pelvic splanchnic nerves
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Contracts bladder
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Integration of the Nervous & Endocrine
Systems during Stress

Stress
Spinal cord ;‘;:r;s ,-' Hypothalamus
(cross section) -‘s Releasing
)/ hormone
1-_"_1
"f Nerve Y./
. cell ¢ - .
QJL, . Anterior pituitary
‘. ' o2 Blood vessel
'R B LR
Adrenal Nerve ceall &C;I‘l-l: N
medulla secretes **hi,.,i"* “'
epinephrine and
norepinephrine
é
Adrenal
gland
Kidney

Copyright & Pearsen Education, Inc., publishing as Benjarmin Cummings.

Adrenal cortex
secretes
mineralocorticoids
and glucocorticoids



D | Dorsal Dorsal primary ramus
orsal root (to skin and muscles
(= pOStEI’IOI’) ganglion of b?ck)
root - |
Dorsal (= posterior) homn \ | Spinal Ventral primary
of spinal gray matter ' nerve  ramus
Sensoary
| fiber

Lateral horn

(preganglionic
sympathetic™ -~~~
neurons; only in

segments T1-L2)

ﬁ(é_q_ . Postganglionic
‘ \_/Au sympathetic

\_@; innervation

(glands, blood

1

vessels)
Ventral (= anterior) '.
horn. {Contains | i Motor axon
motor neurons) - Gray ramus 1 (to skeletal
communicans
Ventral ' White ramus muscle)
Fig. 51. A thoracic segment of the (=egnr?e fior) . communicans
spinal cord, showing sensory and oot Sympathetic
motor neurons and the connections (paravertebral)

of a paravertebral sympathetic ganglion. ganglion



Target Organ Parasympathetic |Sympathetic
Effects Effects




Target Organ Parasympathetic |Sympathetic
Effects Effects




Target Organ Parasympathetic |Sympathetic
Effects Effects




| 000
Target Organ Parasympathetic |Sympathetic
Effects Effects




General Anatomy of the ANS |

Sympathetic Parasympathetic

» Fibers arise from » Fibers emerge from brain
thoracolumbar and sacral

» Short preganglionic fibers;  » Long preganglionic fibers;
long postganglionic short postganglionic

» Ganglia near spinal cord » Ganglia found in visceral
effectors

» Gray and white rami » No rami

» Extensive preganglionic » Minimal preganglionic
branching branching

» All preganglionic fibers use  » All cholinergic fibers

ACh, most postganglionic are
adrenergic




Levels of ANS Control

Cerebral cortex
(frontal lobe)

-

Limbic lobe
(emotional input)

Spinal cord
Urination, defecation,
erection, and
ejaculation reflexes

Communication at
subconscious level

Figure 14.9
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