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Red = sympathetic actions
Blue = parasympathetic actions

EYE

LACRIMAL GLANDS

Stimulation of tears

Contraction of Iris radial
muscle (pupil dilates)

Contraction of Iris sphincter

muscle (pupll contracts)
Contraction of clliary muscle

(lens accommodates for near vision)

TRACHEA AND BRONCHIOLES

SALIVARY GLANDS

Thick, viscous secretion
Coplous, watery secretion

Dilation
Constriction, Increased secretions

ADRENAL MEDULLA

HEART

Increased rate; increased contractility
Decreased rate; decreased contractility

KIDNEY /

Secretion of epinephrine and norepinephrine |

GASTROINTESTINAL SYSTEM

Secretion of renin (B, increases; [
o, decreases) |

URETERS AND BLADDER /

Decreased muscle motility and tone;
contraction of sphincters
Increased muscle motility and tone

GENITALIA (female)

Relaxation of detrusor; contraction
of trigone and sphincter

Contraction of detrusor;
relaxation of trigone and sphincter

GENITALIA (male)

Relaxation of uterus

BLOOD VESSELS
(skeletal muscle)

Dilation

Stimulation of ejaculation
Stimulation of erection

BLOOE VESSEL
(skin, mucous membranes, an
splanchnic area)

Constriction

auto = self; nom = govern''
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SYMPATHETIC DIVISION

(thoracolumbar) Key: Distributed primarily to smooth muscle
. *—< Preganglionic neurons  ©f blood vessels of these organs:
/ : \‘/' / @< Postganglionic neurons
[ v :

Pineal gland

Lacrimal gland

Mucous membrane
of nose and palate

‘ Parotid gland

Atrial muscle fibers

i . SAJ/AV nodes
eord: 653 ¢  Superior @ Ventricular
| ca cervical muscle fibers
| S ' ganglion ®
| C3. v v Trachea
] ca. . b
Middle on
C5¢ ! cervical
d c8, , ganglion |
c7,  Inferior Lungs
cervical
) cs , ganglion
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_Z— Pulmonary
// plexus Liver,
- >

galbbladder,
and bile ducts o
A
5.
i3
1 col

~
=" Greater
splanchnic

ne At

Sweat gland

Hair follicle ) 18 i
smooth muscle % T9 ¢
Blood vessels

(each sympathetic | 1108

trunk innervates

S T ¢
skin and viscera)

{ T2 e ———3
N L1 ie—

L2 o mesenteric
L3 L ganglion ~— T I 7
I —— \ / 7
L4, " | Renal® Urater’ 7 o7
Ls, 3 /-~
Sympathetic S/ Y
trunk ganglia S24 \

Lumbar
{on both sides) SPIaNChNIC Inferior

€3 n mesenteric
v v anglion
S4 gangl
S5 Prevertebral
ganglia

Coccygeal (fused together) 5
Urinary bladder External genitals Uterus
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Cell bodies in central Neurotransmitter Effector
nervous system Peripheral nervous system at effector organs Effect
Single neuron from CNS to effector organs <,
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SYSTEM
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w A / :
= Heavily myelinated axon Stimulatory
Skeletal muscle
Two-neuron chain from CNS to effector organs
ACh NE
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| o Nonmyelinated » : :
Lightly myelinated Ganglion postganglionic axon : -
preganglionic axons < Epinephrine and ot .
ACh ~ norepinephrine IR A 3 — .
e 1o < Stimulatory
2 or inhibitory,
depending
Adrenal medulla Blood vessel 4 on neuro-
» § transmitter

AUTONOMIC NERVOUS SYSTEM

o and receptors.
Im on effector
= ACh organs
E : Smooth muscle e
= T :;‘ (e.g., in gut), glands,
5 Lightly myelinated Nonmyelinated > cardiac muscle
ioni t lioni
g preganglionic axon Ganglion x‘s) ':_;ang ionic
A ine (ACh) @ inephrine (NE)
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Sympathetlc
——— Sympathetic trunk
To effector
() synapse at the same level

cT ’
g\
B o o ]

Splanchnic .
nerve Collateral ganglion

Abdominal (such as the celiac)

Effector - organs 3
(e.g., intestine)

-~

Synapse in a distant collateral ganglion
anterior to the vertebral column
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Figure 61-2. Nerve connections among the spinal cord, spinal
nerves, sympathetic chain, and peripheral sympathetic nerves.
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Axon of Parasympathetic —_
Neuron Synaptic vesicle

with acetylcholine (Ach)
release different neurotransmitters. (a) The axons of
autonomic neurons have varicosities that form synapses en
passant with the target cells. (b) In general, sympathetic axons
release norepinephrine, which binds to its adrenergic receptors,
while parasympathetic neurons release acetylcholine, which
binds to its cholinergic receptors (discussed in chapter 7). In most
cases, these two neurotransmitters elicit antagonistic responses
from smooth muscles.
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