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Comparison of Somatic and Autonomic
Nervous Systems

Somatic ACh

motor neuron ‘ ACh:
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Adrenal cortex
Adrenal medulla

Epinephrine

and NE
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- Although both the sympathetic and
parasympathetic divisions are
concerned with maintaining
homeostasis, they do so in dramatically
different ways.
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ANS NEUROTRANSMITTERS
AND RECEPTORS
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CHOLINERGIC NEURONS AND
RECEPTORS

Cholinergic  receptofs
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CHOLINERGIC NEURONS AND RECEPTORS

Activation of nicotinic receptors by ACh
causes depolarization and thus excitation of
the postsynaptic cell, which can be a
postganglionic neuron, an autonomic
effector, or a skeletal muscle fiber.
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CHOLINERGIC NEURONS AND RECEPTORS

= Activation of muscarinic receptors by ACh
sometimes causes depolarization
(excitation) and  sometimes  causes
hyperpolarization (inhibition), depending
on which particular cell bears the
muscarinic receptors.
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The effects of sympathetic stimulation are longer
lasting and more widespread than the effects of
parasympathetic stimulation for three reasons:

1. Sympathetic postganglionic axons diverge more
extensively; as a result, many tissues are activated
simultaneously.

2. Acetylcholinesterase quickly inactivates acetylcholine,
but norepinephrine lingers in the synaptic cleft for a
longer period.
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The effects of sympathetic stimulation are longer
lasting and more widespread than the effects of
parasympathetic stimulation for three reasons:

3. Epinephrine and norepinephrine secreted into the blood from the
adrenal medullae intensify and prolong the responses caused by
NE liberated from sympathetic postganglionic axons. These
blood-borne hormones circulate throughout the body, affecting all
tissues that have alpha and beta receptors. In time, blood-borne NE
and epinephrine are destroyed by enzymes in the liver.
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RECEPTOR AGONISTS AND
ANTAGONISTS

- A large variety of drugs and natural products can selectively activate or
block specific cholinergic or adrenergic receptors.

- An agonist is a substance that binds to and activates a receptor, in the
process mimicking the effect of a natural neurotransmitter or hormone.

- An antagonist is a substance that binds to and blocks a receptor, thereby
preventing a natural neurotransmitter or hormone from exerting its
effect.
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FIGHT-OR-FLIGHT RESPONSE (SOME EXAMPLES)

JThe pupils of the eyes dilate.
JHeart rate, force of heart contraction, and blood pressure increase.

JThe airways dilate, allowing faster movement of air into and out of
the lungs.

Blood vessels that supply organs involved in exercise or fighting off
danger—skeletal muscles, cardiac muscle, liver, and adipose
tissue—dilate, allowing greater blood flow through these tissues.

JRelease of glucose by the liver increases blood glucose level.
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The effects of sympathetic stimulation are longer
lasting and more widespread than the effects of
parasympathetic stimulation for three reasons:

1. Sympathetic postganglionic axons diverge more
extensively; as a result, many tissues are activated
simultaneously.

2. Acetylcholinesterase quickly inactivates acetylcholine,
but norepinephrine lingers in the synaptic cleft for a
longer period.
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REST-AND-DIGEST (SOME EXAMPLES)

dIncreasing SLUDD responses, which include:
salivation (S), lacrimation (L), wurination (U),
digestion (D), and defecation (D).

J1“Three decreases”, which include: decreased heart
rate, decreased diameter of airways
(bronchoconstriction), and decreased diameter

(constriction) of the pupils.
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