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PARASYMPATHOMIMETIC

By Dr. Ayesha Jamil
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Where do we am?

Describe the

Describe the concept of

I Sorage autoreceptors and

hetroreceptors with their
clinical significance

4

Release w

Describe in detail the
mechanism of action
pilocarpine in glaucoma

degradation

Recycling of Choline
& Acetate
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Synthesis Of
Acetylcholine

Storage Of
Acetylcholine

vesimacol

All the
ACH
emptied

A

Release Of
Acetylcholine

Degradation Of
Acetylcholine

LATROTOXIN

BOTULINIUM,
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CHOLINORECEPTOR

M1, M2,
M3,M4,MS
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All the calcium
dependent )
stimulatory activities
are initiated e.g.
Contraction,
secretion etc.




GDP
replaced by

ACH + M1 GTP on|,

M3,M5,

4

Ccatcalcomplex
activate ca. cal mod

kinases
ca.cal mod ca.cal mod
kinases activate kinases activate

ion channels z
elect
stimulation

senzymes?

metab activation

- PLC
Stimulate 1 subunit Stimulate : PIP2 break
Gqprotein |, detach, PLC stimulLate nto
PIP2
IP3 DAG
[ ] | A
IP3 open the PKC
calcium channels .
on the E.R activated
Cat binds to Increase in

calmodulin forms
ca+cal complex

cytosolic Cat level

Activated PKC
activate enzyz
metabolic
activation

Activated PKC
activateion
channelsz
electrical
activation










ACH +M2,M4,

-

GDP _
replaced by Stimulate 1 subunit Inhlblt
GTP on , Giprotein , detach,
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Inhibit

conversion of actlvatlon
ATP -- cAMP of PKA

Calcium
dependent
funcion of the
cell inhibited

!

No
phosphorylation [ r

of ca* channels

Decrease In
intra -cellular
calcium
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Phosphorylate K *
channels
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Efflux of K*

!

Further
hyperpolarization
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M2 RECEPTORS 5. ANODE

a. K* efflux ---makes resting memb potential
more negative. So greater time required to

reach threshold potential.

b. Inhibition of the opening voltage dependent
Ca* channels also require greater time to induce
depolarization.

c. Bradycardia is produced.
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ACH+NM,

Confirmatory
change inion
channels.
The channel
are
electrically
negative , so
allow cations
passage

Opening of voltage
dependent Na*
channels

HIDTEE Many EPP---
q Na+inmoves P LIS NG P’ resting Threshold
’ Bcz potential to
K* moves conc Epp 1
out. gradient
&
electrical INFLUX of N&
gradient
Wave of
depolarization
Muscles
contract
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M, (Gi)
Auto
receptors

No activation of
PKA decrease Ca

mucarinic post

ganglionic nerve ending

4

]2
Hetroreceptors

M2
L. Hetroreceptors

adrenergic post
ganglionic nerve ending

No activation of
PKA decrease Ca

5.A NODE




M,(Gi)
Auto
receptors

mucarinic post
ganglionic nerve ending
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M2 Gi
Hetroreceptors

Y

No activation of
PKA decreaseCa

adrenergic post
ganglionic nerve ending
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Pharmacological Effects Rest & Digest & Eliminate P
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Parasympathetic stimulation

effect of eye

shutterstock.com + 1491468455

Restricts the entry
of light into the
eye

K

|

Dilator
muscle

Iris

Sphincter

Pupil
M3(Gq)
receptors
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Parasympathetic stimulation \/\é
effect of eye

C Ma3 receptors onciliary muscles when stimulated, the muscle contracts.

. - . __.iliary muscle
The anterior end of the muscle is fixed so it is pulled forward, loosening y
| . contracted
the suspensory ligament. L
. \\_ o
Zonular fik C Due this forward pull the lens becomes globular. = Zonular fibers

under ten: C The more the lens globular the more it can accommodate. relaxed

Cholinergic drugs enable accommodation required for near vision.

/ Sometimes may lead t@ycloplegiaand blurring of far vision.
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Parasympathetic stimulation
effect of Eye

Lacrimal gland

Simulation of M3 receptors on the
lacrimal glands promote

lacrimation

| e




pupil di.lat.ion pupil constriction
(mydriasis) (meiosis)

ciliary muscle relaxation ciliary muscle contraction
(far vision) (near vision)




Parasympathetic
Stimulation Effect On |
Respiratory System

While relaxing G,
requirement is reduced. |
Mucocillary clearance

| active, so more

= th :
352323';," el secretions needed.

=] Which muscarinic receptor is

stimulatory and will facilitate .
So a little

Acetylcholing  hronchoconstriction and release phetine

Airway smooth Airway

bronchoconstriction at

““‘“'& more mucus from glands? fthetium FEEL
S — To facilitate mucocillary
clearance a bhit more
mucus secretion
Bronchocodilation Inhibition

mucus
secretion

Bronchoconstriction Increased
mucus
secretion
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Parasympathatic Vy

stimulation of heart )

Sympathetic Parasympathetic
Nerves (Vagus) Nerves Parasympathatic(vagal)
J J innervation mainly in the Atria.
NE ACh Slows down the heart rate

Slows down the A.V conduction.

/

Reduces the force of contraction
(INIBITORY EFFECT)

B 1

Chronotropy
Dromotropy WHICH COULD BE THE
= Inotropy RECEPTOR?
Vadl
=

Cardiomyocyte




Parasympathatic
stimulation of
Blood Vessels

Parasympathetic fibers innervate blood vessels in certain organs such as saliva

glands, gastrointestinal glands, and in genital erectile tissue.
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Parasympathatic Acetylcholine
stimulation of N\ Rocipior
Blood Vessels

Endothelail cells have
M3 receptors

Ca++-Calmodulin

Complex

L-Citrulline

_/

4

NOpreviouslt
also calledEDRF.

Endothelial
relaxing factors.

Endothelial Cell Lining Blood Vessel Lumen

Nitric Oxide moves to media underlying

NO activateGuanylylcyclase




Parasympathatic
stimulation ofGIT

M3 receptors are present on the

Salivary glands----increased secretions
Gastric glands---- increased secretions
Also deudenal jejeunal, colonic, biliary

and pancreatic secretions are increased.

Defecation pathway is through

parasympathetic innervation.

Ext anal sphincter relaxed voluntarily.

Internal anal sphinter relaxed through M2

receptors involuntary.




Parasympathatic
stimulation of
Urinary bladdar

YOU VOID MOSTLY WHEN YOU ARE
RELAXED

DETRUSOR muscle has M3 receptors.

There activation cause contraction of

detrusor.

Internal urethral sphincter has adrenergic
] 1 receptor which maintain the tone of
IUS.

Contraction of Detrusor (mechanical

pressure) and inhibitory influence of ach

J/ on.adrenergic-presynaptic nerve endings

Pelvic nerve
(parasympathetic) = Ach

Hypogastric nerve
(sympathetic) — bl

Pudendal nerve ey ACh e

(somatic)

Figure 1. fnnervation of the lower urinary tract: The parasympathefic pelvic nerve stimulates the bladder detrusor
muscle, mediated by muscarinic receptors (M, ) being activated by acefylcholine (ACh). The sympathetic hypogastric
nerve stimulates urethral smooth muscle and inhubits bladder defrusor, mediafed by o -adrenergic and B -adrenergic
receptors, respectively. The somatic pudendal nerve stimulates striated muscle of the external urethral sphincter,
mediated by ACh activating nicotinic (N) receptors. NE, norepinephrine. Plus and minus signs indicate neural
stimulation and inhibition, respectively.






