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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

"Fight or flight"

v

system

Parasympathetic nervous

system
"Feed or breed "
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Parasympathetic division

Sympathetic division
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~— Acetylcholine is neurotransmitter. of genitals

—— Norepinephrine is neurotransmitter.
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Autonomic nervous system /

Parasympathetic division
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Parasympathetic nervous system
Nicotinic receptor Muscarinic
\ receptor
P (long) (short) Smooth muscle
1‘\. /% . Cal'dlaC muscle

Glands

Preganglionic fiber Ganglion Postganglionic fiber

of &

Nicotinic receptor Adrenergic receptor
(o + P subtypes)

Heart
Blood vessels
Skeletal muscle

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

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

Bioamines

acetylcholine monamines

catecholamines serotonine

dopamine -+ noradrenaline

— adrenaline
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Catecholamines J glikwal
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— Adrenergic Receptor Specificity
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0> Receptors

Activation of the
receptor decreases
Synaptic production of cAMP,

vesicle leading to an inhibition
of further release of
norepinephrine from
the neuron.

N——
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cyclase
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Membrane 0
phospho-
inositides

[ .1 Receptors

Activation of the receptor increases
production of DAGnNnd IP ;. leading

to an increase in intracellular
calcium ions.
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INDIRECT-ACTING

Drug enhances release
of norepinephrine from
vesicles.

MIXED-
ACTING

Drug acts both
directly and
indirectly.

SYNAPSE

o~

IYYES,

POSTSYNAPTIC
TARGET CELL

DIRECT-ACTING MEMBRANE

Drug directly
activates receptor.
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3) (Noradrenalin) Norepinephrine d
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Dobutamine !
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Oxymetazoline
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Phenylephrine
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Clonidine
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Albuterol, Pirbuterol, Terbutaline
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Indirect-acting adrenergic agonists
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Mixed-action adrenergic agonists
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(2) Ephedrine, Pseudoephedrine
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Clinical uses
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al, a2
B1, B2
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Epinephrine

shock 4dadal) dallaa
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Norepinephrine
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B1, B2

Isoproterenol

daral) .
(AEIAY) QIR ) gl .
Sl Ll g .

Dopaminergic
al, Bl

Dopamine

(AEIAY) sl ) gl .

B1
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al
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Clinical uses
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al
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Methoxamine
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Clonidine
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Heart:

-Sinus and AV

- Conduction pathway
- Myofibrils
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B Adrenergic receptors (1)

Receptor
type

1 Automaticity
1 Conduction,
automaticity
1 Contractility,
automaticity

Opposing action

Cholinergic receptors
Cholinergic receptors

Vascular smooth
muscle

Vasodilation

a adrenergic receptors

Bronchial smooth
muscle

Bronchodilation

Cholinergic receptors

Kidneys

T Renin release

al adrenergic receptors

Liver

1 Glucose metabolism
T Lipolysis

al adrenergic receptors

Adipose tissue

T Lipolysis

a2 adrenergic receptors
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B Adrenergic receptors (2)

Receptor

Tissue
type

Action Opposing action

1 Potassium uptake

Skeletal muscle 1 Glycogenolysis

Dilates arteies to skeletal
muscle

Eye-ciliary muscle Relaxation Cholinergic receptors

Gl tract | Motility Cholinergic receptors

Gall bladder Relaxation Cholinergic receptors

Urinary bladder

Relaxation Cholinergic receptors
detrusor muscle

Uterus Relaxation Oxytocin
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