Autonomic Nervous System
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Lecture-5 :Topics

e Functions of ANS

AN

» Effect of Sympathetic &
> Parasympathetic stimulation

e Qverall difference between 2 divisions
of ANS



Learning Objectives

» Effects of sympathetic and faww’“‘ww
parasympathetic neurotransmitters on
target organs and tissues.
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Sympathetic Effects
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Sympathetic Effects
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Sympathetic Effects
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Parasympathetic Effects
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Parasympathetic Effects
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Adrenergic and Cholinergic Synaptic
Transmission
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Adrenergic and Cholinergic Synaptic
Transmission

* B is NT released by -

>(f S _); T _; ___;_" "_"-I PUr v rnpuiis -

fibers
>Commeirerigangliomivempativetic
fibers
e D — — 0 - M2 _ L .t £ .

M = DAt = R B

:l 111Nl vu;v the Lul W \-:JUU\! —Té‘(\%@né
S / Organ



Adrenergic and Cholinergic Synaptic

 TransmisSion  @reozm b bolwer
Remember

-in Pora > Gonalion iy near
e 'Tom?ot ssae

in 34 = Ganglion is Lo D om
Yac Taraet tisue

Copyright ® The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

/7 Terminal

Cranial =3 gangllon oo i Viserre,
parasympathetic” == ~ACh Visceral -~
nerves ol ofy AGh effectors
< Para\{ertebral Visceral
7 anglion
f &&hg g ~NE effectors
'ﬂ, p A | med
K St a— | = ”Abh—»E’TNE (h fmones)
Pord A “Circulation
WM“ nerves ) p| & a2 i.
| - ACh ~NE Visceral
} Sacrai ; E Collateral effectors
parasympathet|c= . ganglion
nerves A Visceral
| AChACh effector
~—~__ __organs
Otreey

—



Adrenergic Synaptic Transmission

(continued)

* Transmission at these synapses is called

adrenergic:
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Responses to Adrenergic Stimulation
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Responses to Adrenergic Stimulation

* Depending upon tissue, either = =" "+ or
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Responses to Adrenergic Stimulation

(continued)
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Responses to Adrenergic Stimulation

(continued)

o "Lgia adrenergic receptors:
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Responses to Adrenergic Stimulation

(continued)

e Has both weimiermpand inhibicomy
effects.

* Responses due to different membrane

> 1 constricts visceral)smooth muscles. »
> : contraction of smooth muscle. A«““ﬂs
»2n . increases HR and force of contraction.

_» : relaxes bronchial smooth muscles.
» | :adipose tissue, function unknown
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Responses to Cholinergic

Stimulation
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Responses to Cholinergic
Sti m u Iatio n (continued)
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Responses to Cholinergic
Sti m u Iatio n (continued)
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Responses to'TiiCiiiiligic
Sti m u Iatio n (continued)
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Responses to Cholinergic
Sti m u Iatio n (continued)
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Nicotinic ACh Muscarinic ACh
receptors receptors

Postsynaptic membrane of * Produces parasympathetic nerve

* All autonomic ganglia effects in the heart, smooth muscles,

* All neuromuscular junctions and glands

* Some CNS pathways *» G-protein-coupled receptors
(receptors influence ion channels by
means of G-proteins)
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Other Autonomic NTs

o Certain nomadnanang sy momeeiing
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Organs With Dual Innervations

r— ;
> Innervations by both
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Organs With Dual Innervations

e Antagonistic :

o Sympathetic and parasympathetic fibers innervate the
same cells.

Actions counteract each other.
* Heart rate.

* Complementary:

> Sympathetic and parasympathetic stimulation
produces similar effects.

Salivary gland secretion. 1o lasitien
* Cooperative:

> Sympathetic and parasympathetic stimulation produce
different effects that work together to produce

desired effect. ]
Micturition. o
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Organs Without Dual Innervations
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Applied

Horner’s syndrome

* Characterized by- Synptons?
» Constriction of the pupil
»Enophthalmos =42
»Drooping of eye lide -
» Anhydrosis on affected side of face = o et

* Occurs due to- e

e
»Damage of stellate ganglia
» Paralysis of Cervical Sympathetic nerve trunk




Horner’'s syndrome

Figure 1: Left pupillary miosis, marked hypochromia of the left iris,
ipsilateral mild ptosis and left hemifacial anhidrosis




Drugs acting on autonomic ganglia

Increases activity Decreases activity
- Direct effect - Ganglion blockers-
>Acety|cho!91e »Hexamethonium
»Nicotine (Low doses) »Macamylmamine
- Indirect effect » Pentolinum
oG
(ACE inhibitors) » Trymethaphan

» Physostigmine
> Neostgmine

> Parathion
»DFP



Drugs acting on Postganglionic sympathetic

nerve endings

Increases actlwty .
4 Release NE (TEA)
» Tyramine

» Ephedrine
> Amphetamlne

Decreases activity

< Block NE Synthesis
»Metyrosine
< Block Storage
»Reserpine
» Guanethidine
< Prevent Release
> Bretylium
< False transmitters
< Methyldopa



Drugs acting on Muscarinic receptors

Increases activity Decreases activity

> Acetylcholine > Atropine >twepitie

»scopolamine



Drugs acting on Beta adrenergic receptor

Increases activity e Decreases activity
e B stimulators * B blockers
> Isoproterenol > Propranolol >#%
* P,stimulators »Metaprolol
»Salbutamol

. * 3, blockers

» Terbutaline
Atenolol

* 3, blockers

Butoxamine



Drugs acting on Alpha adrenergic receptors

Increases activity Decreases activity
(o, stimulators) (o blockers)

> Methoxamine »Phenoxybenzamine
» Phenylepinephrine ~ Phentolamine

Prazocin (o, blockers)
» Yohimbine (a,blockers)






