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Effect of Sympathetic
COrgan Stimulation Effect of Parasympathetic Stimulation
Eye
Pugil Dilated Constricted
Ciliary muscle Slight relaxation (far vizion] Constricted (near vision)
Glandsz Yasoconstriction and slight Stimulation of copious secretion (containing many enzymes
secretion for enzyme-zecreting glands)
Mazal
Lacrimal
Paraticd
Submandibiular
Gastric
Pancreatic
Swyedat glands Copious sweating (chalinergic)  Sweating on palms of hands
Apocrine glands Thick, odoriferous secretion Mone
Blood vessels Mozt often constricted fost aften little or no effect
Heart
hu=zcle Increased rate Slowved rate
Increazed force of contraction Decreaszed force of contraction (especially of atria)
Coronaties Dilsted (sz;c:n:nnstricted (o) Dilated
Lungs
Bronchi Dilated Constricted
Blood veszels Milddly constricted 7 Dilated
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"Alarm” or "Stress" Response of the Sympathetic
Nervous System
Increased arterial pressure
Increased blood flow to active
muscles concurrent with
decreased blood flow to organs

such as the gastrointestinal tract
and the kidneys that are not

D s imb

needed for rapid motor activity o

|{Pepigangienfesy.. |

Increased rates of cellular
metabolism throughout the body

Increased blood
concentration

Increased glycolysis in the liver
and in muscle

Increased muscle strength
Increased mental activity
Increased rate of blood

i Elsgevier, Lewy et al: Berne and Levy Principles of Physiciogy 4e - wivwstudentoonsult.com
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The Autonomic Nervous System
and the Adrenal Medulla

/ Anal sphincter
( F}i_wa'r:w
$ Detrusor
y
S?L\\\\\\\-ij

O Elsevier. Guyton & Hall: Textbook of Medical Physiology 11e - www studéntconsult.com
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Nerve connections between the spinal cord, spinal nerves,

sympathetic chain, and peripheral sympathetic nerves.

Posterior root Spinal nerve
Intermedio-

White ramus
lateral horn

Gray ramus
— Sympathetic chain

Nle—

[~ Anterior root

T~ Preganglionic nerve
fiber
Peripheral ganglion 2

- e

Postganglionic nerve
fibers

Effector endings 3

—— Sensory endings
Gut
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Physiologic Anatomy of the
Sympathetic Nervous System

(1) one of the two
paravertebral sympathetic

Med 99-A

chains of ganglia that . A C D °’.?..“$,‘.1“.°£T?’f
Pre C;PW

are interconnected with ) s
the spinal nerves on the L — Spinalnerves &

side of the vertebral NS U otkot vt
column _§ | | Sympathetic gangfion

(2) two prevertebral s

ganglia (the celiac and ‘ & ' ——
hypogastric) Y Conmers gwgion

and (3) nerves extending
from the ganglia to the
different internal organs

PARASYMPATHETIC DIVISION

o
Post ‘S
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Physiologic Anatomy of the

Parasympathetic Nervous System

e — Cranial norves-
From spinal cord, H, vilL 1X, X

medulla, hypothalamus

Spinal nerves
Ti-ls Post

: S—
: = =
e To blood vessels, Viscus
< v
/ sweat glands

Sympathetic ganglion
G- Sz-Ss

Gray ramus

communicans = '.' B Pre
Sacral outflow //%.
>
> —
Collateral ganglion Post < }
-
SYMPATHETIC DIVISION PARASYMPATHETIC DIVISION
006 by The McGraw Ml Companias, 1ne

Preganglionic and Postganglionic Parasympathetic

Neurons.
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Central nervous

system
Preganglionic

| Sym nervous system
Short preganglionic fibers

long postganglionic fibers
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Sl5
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Sympathetic Nervous Syste

— PLEXUS

GANGLUA P28 Postganglionics
/-‘-‘”‘- = 47) Postganglionics
AT, ~o® _,--y with carotid
( — 7 ) Seemmmeg i ==E | orterios and
o ~SC NS {75 craniol nerves
o Q}‘Q}, Carotid
Pulmonary

SPAINAL NERVE
Pastganglionjcs

AN 5, ::.’ Autonomic plexus 9‘ Cardiac
> < nglia
= Splonch?\(i’c S

Gastric

Recial
Pelvic
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Cholinergic and Adrenergic Fibers

\
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Sude 1 ), .
Sl ‘""’dc\/\ &0 g

==

|| Vatomotor
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ML L PP o

PLEXUS

GANGLUA Posganglicnics
© Posiganghonics
with corod
P arferies and
ﬁ croniol nerves
s Carotd
#
S
5 \ Pumonary
LD Rt \
R VA
Py =
.»° Thorocic %
Cardioc

Autonomic plexus ‘-."\3
ganglio <
Splonchnic *

Infefior —
mesenieric S

O

HO

HO

CHy—C—0—CH,—CH,
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Acetylcholine

CH—CH,—NH,

OH

Norepinephrine
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Cholinergic and Adrenergic Fibers-Secretion of

Acetylcholine or Norepinephrine
All preganglionic neurons
are cholinergic

all of the postganglionic
neurons of the
parasympathetic system
are also cholinergic
postganglionic sympathetic

o Peripherol nervous
nerve fibers to the sweat -,
glands, to the piloerector. AN (W Y... - gy
muscles of the hairs, and to N W\ 5
a very te\.\\' bloo.d vessels o | - *{j‘ O
are cholinergic s> . e i)
7 S Long posigonghienic fbens
ACh "\f
v z : £ Elsaiex Guyion § Hal Tomonk of Madcal Physologr 112 - www udtronsl.con L ACh
most of the postganglionic rrcmeateic o s
sympathetic neurons are S gl b

adrenergic.

2 Elsevier. Levy &t al: Beme and Levy Principes of Physiclogy 4@ - www.stud(
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Table 61-2 Autonomic Effects on Various Organs of the Body

Organ Effect of Sympathetic Stimulation Effect of Parasympathetic Stimulation
Eye

Pupil Dilated Constricted

Ciliary muscle Slight relaxation (far vision) Constricted (near vision)

Glands Vasoconstriction and slight secretion Stimulation of copious secretion (containing many
enzymes for enzyme-secreting glands)
Nasal
Lacrimal
Parotid
Submandibular
Gastric
Pancreatic

Sweat glands Copious sweating (cholinergic) Sweating on palms of hands
Apocrine glands Thick, odoriferous secretion None
Blood vessels Most often constricted Most often little or no effect
Heart
Sinus node rhythm Increased rate Slowed rate
Cardiac muscle Increased force of contraction Decreased force of contraction (especially of atria)
Coronaries Dilated (f},); constricted () Dilated
Lungs
Bronchi Dilated Constricted
Blood vessels Mildly constricted ? Dilated Activat
Gut Go to Se
Lumen Decreased peristalsis and tone Increased peristalsis and tone
Sphincter Increased tone (most times) Relaxed (most times)
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Noradrenergic Impulses _

Lungs

Effector
Organs

Cholinergic
Impulse
Response

Receptor
Type?

Response

Bronchial musde

Bronchial glands

Stimulation

Inhibition

Eyes

Radial musde of
iis

Contrachion
{mydnasis)

Stimulation

Stomach

Sphincter muscle
of iris

Contraction (miosis)

Ciliary musde

Contraction for near
vision

Relaxation for far
¥ision

Motility and tone

Increase

Decrease (usually)

Sphincters

Relaxation (usually)

Contraction
(usuaty)

Decrease in heart rate,
vagal arrest

Increase in heart
rate

Stimulation

Inhibition

Decrease in contractiity
and (usually) increase
in conduction velocity

Increase in
contractiity and
conduction veloaty

Intestine

Motlity and tone

&y, %y By, B,

Decrease (usually)

Decrease in conduction
velocity

Increase in
conduction velodty

Sphincters

Relaxation (usually)

Contraction
(dsadlypte Winc

Go

to Settings to i

His-Purkinje
system

Decrease in conduction
velocity

Increase in
conduction veloaity

Stimulation

Inhibition
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