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Nervous system

v

Central nervous
system
Brain and spinal
cord

v

Peripheral nervous

system
All nervous tissue
outside of CNS

v

Autonomic nervous
system
Controls involuntary
"automatic" functions

v

Somatic nervous
system
Controls voluntary
"motor" functions

v

Sympathetic nervous

system

"Fight or flight"

v

Parasympathetic nervous

"Feed or breed "

system
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Sympathetic division
inhibits tears ’\
constricts pupils
T & ganglion

cervical —
nerves

|

thoracic — {
nerves

lumbar —
nerves

Parasympathetic division

stimulates tears

dilates pupils
stimulates

salivation

inhibits
salivation

cranial
nerves

vagus
nerve

constricts
bronchioles

dilates air
passages

| Autonomic
\ Nervous

slows heart

stimulates gallbladder
to release bile

stimulates liver to
release glucose

System

stimulates
adrenal

inhibits activity of
kidneys, stomach,
and pancreas

increases
intestinal
activity

decreases
intestinal
activity

sympathetic

ganglia
inhibits stimulates
urination urination
! causes orgasmic

causes erection "™ contractions
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~—— Acetylcholine is neurotransmitter.
~— Norepinephrine is neurotransmitter.

of genitals
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Parasympathetic nervous system

Nicotinic receptor Muscarinic
\ recep’[ﬂl'\
-

(long) (short) Smooth muscle
= - Glands
e

Preganglionic fiber Ganglion Postganglionic fiber

of ©
Heart
O (short) <OT<. < Blood vessels

fkelatal muscle

Nicotinic re&eptnr Adrenergic receptnr
(or + P subtypes)

Fig. 19-1. The parasympathetic and sympathetic nervous systems and their relationship to one another. ACh, Acetylcholine; NE,
norepinephrine.

Mosby items and derived items © 2007, 2005, 2002 by Mesby, Inc., an affiliate of Elsevier Inc.
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Neurotransmission and autonomic neurotransmitters
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Neurotransmission and autonomic neurotransmitters

Bioamines

acetylcholine monamines

catecholamines serotonine

dopamine -1+ noradrenaline

— adrenaline
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P~ Acetylcholine receptors

Nicotinic ACh Muscarinic ACh
receptors receptors

Postsynaptic membrane of * Produces parasympathetic nerve effects in
* All autonomic ganglia the heart, smooth muscles, and glands
* All neuromuscular junctions * G-protein-coupled receptors (receptors
» Some CNS pathways influence ion channels by means of G-proteins)

Ligand-gated channels
(ion channels are part
of receptor)

At

/x

it

Depolarization Hyperpolarization Depolarization
(K* channels (K* channels
opened) closed)
Excitation - Excitation
Produces slower Causes smooth muscles of the

heart rate digestive tract to contract
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- Agonist
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Inside

HO

Muscarinic receptor (G protein-linked: 7 subunits)
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— B. Cholinergic transmission in the heart

Presynaptic AP —= ~5+—ACh
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Cholinergic AH o
M-autoreceptor -
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Postganglionic

K" channel
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Adenylyl cyclase |&— G, protein’_ G, proteiny —>

Sinus node

Protein kinase A ;

v
Ca?* influx *

Negative chronotropism

parasympathetic
neuron o
0000
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ok Lrat Oo{_-oAcetylcholine )
' esterase
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Sinus node
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Hyperpolarization

AV node
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Pore ~0.7 nm diameter

o-Helicas forming gate
© Elsevier Ltd. Rang et al: Pharmacology 5E www.studentconsult.com
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Kenneth & Saladin, ANATOMY AND PHYSIOLOGY: THE UNITY OF FORM AND FUNCTION, Copyright € 1968, The MoGraw-Hill Companies, Inc. All rights resarved.
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TABLE 8-4

SITES FOR MUSCARINIC AND NICOTINIC ACTIONS

OF ACETYLCHOLINE

SITE

Cardiovascular
Blood vessels

Heart rate

Bload pressure

Gastrointestingl
Tone
Motility
Sphincters

Glandular secretions

Skeletal muscle
Autonomic ganglia

Eve

Blocking agent

Remarks

8.3.2018

MUSCARINIC ACTION"®

Dilation

Slowed
Decregzed

Increosed
Increased
Relaxed

Increased salivary, lacrimal, intestingl,
and sweat secrefion

F’upi| constriction
Decreased accommodation

Armpine

Above effects incrense as dosage

INCrEses.

MNICOTINIC ACTIONS

Canstrichion .

With iurgr: doses
Incrense Sfior oo
Increcise i s
Increcised
Increased

Initial stmulation and then inhibition of 5u|iv-ur:|r
and bronchial secrations

Stimulation
Stimulation

Tubocurarine

Increased dosage inhibits effects and causes e
ceptor blockade.
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General Effects of Cholinergic Agonists

- Decrease heart rate and cardiac output
- Decrease blood pressure
- Increases Gl motility and secretion

- Pupillary constriction
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Figure 4.8

Mechanisms of action of indirect

(reveu;gible) cholinergic agonists.
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