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Nervous system







Introduction

# Autonomic nervous system is a part of peripheral nervous system that
regulate involuntary physiologic process like

Heart rate
Blood pressure
Respiration
Digestion
Sexual arousal

- It contains preganglionic neurone and post ganglionic neurone
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» Often work in
opposition

+ Cooperate to fine-
tune homeostasis

* Regulated by the
brain;
hypothalamus, pons
and medulla

* Can also be
regulated by spinal
reflexes; no higher
order input

* Pathways both
consist of a two

Autonomic Nervous Syste




ANATOMY OF SNS

LOCATION :T1 to LZ({Thoraco Lumbar System)
ORGIN : Inter Medio Lateral Columns of the spinal cord
EXIT sThrough Ventral roots of spinal cord
COURSE  :Through Sympathetic Ganglia
paravertebral ganglion
Superier cervical ganglion
middle cervical ganglion
inferior cervical ganglion
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> prevertebral ganglion
superior mesenteric ganglion
inferior mesenteric ganglion
celiac ganglion
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ANATOMY OF PNS

» LOCATIOM :Cranio Sacral System
Cranial Merves (CN NI, VIl, IX, X}
Sacral Merves(2-4)

» ORGIN :Brain stem and Sacral segments




Parasympathetic fibers leave the brainstem by way of the

following four cranial nerves.

3

Oculomotor nerve (1),

Control the lens and pupil of the eye
Preganglionic fibers enter the orbit and terminate in the ciliary
ganglion behind the eyeball

Postganglionic fibers enter the eyeball

Innervate the ciliary muscle, which thickens the lens. and the
pupillary constrictor, which narrows the pupil.

Facial nerve (VII).
Regulate the tear glands. salivary glands. and nasal glands




3. Glossopharyngeal nerve (1X).

4. Vagus nerve (X).

Cuarries parasympathetic fibers concerned with salivation

Carries about 90% of all parasympathetic preganglionic fibers
It travels down the neck and forms three networks in the mediastinum
of the chest—the cardiac plexus, which supplies fibers 1o the heart;
the pulmonary plexus, whose fibers accompany the bronchi and
blood vessels into the lungs; and the esophageal plexus, whose fibers
regulate swallowing,



NERVE SUPPLY

Occulomaotor(lll) Iris and ciliary muscles of Eye Constriction of pupil

Facial (VII) Lacrimal,Sublingual and Salivation and lacrimation
Submandibular ganglia

Glossopharyngeal (1X) Parotid salivary gland Salivation

Vagus (X) 1)Dorsal 1 HR.T secretion
nucleus:oesophagus, trachea, lung
5,0l tract
2)Nucleus ambegius:Heart [SA,AV)
Mucleus
trachea,stomach, proximal colon
3)Mucleus solitarious: taste
sensation
4)5pinal trigeminal:sensation
from outer ear

Sacral(52,53,54) Disatal colon,bladder,sex organs  Urination






PHYSIOLOGY OF PNS

» MNEURDTANSMITTER -ACETYLCHOLINE(Ach)

Synthesis
Storage
Release
Receptors
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Synthesis of Ach

» Acetyl choline is synthesised by single step from choline and acetyl co
enzyme AlAcetyl CoA) by the enzyme choline acetyl tranferase{ChaAT)

> Acetyl Coenzyme A+ Choline % Acetylcholine+Coenzyme A+HZO

= Uptake of choline by neurons is the rate limiting step in biosynthesis of Ach
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Synthesis of Ach




Cholinergic receptors

Cholineric receptors
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Cholinergic receptors
Two types ;Nicotinic and Muscarine receptors

1)Nicotinic receptors
- ligant gated ion channel and rapid in action
- Subdevided into

Muscle type{Nm)--- found in skeletal muscle where they mediate transmission
at MMJ, blocked by D-tubocurare

¢ Meuronal type(Nn)---found throughout the PNS,presynaptic, perisynaptic and
post synaptic,CNS, adrenal medulla and non neuronal tissue(epithelial cells
immune system).Bllocked by Hexamethonium

to date nine da (a 2- a 9) and three beta subunits genes are found.




Nicotinic receptors
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Cholinergic receptors Cntnd

2) Muscarine receptors- GPCR type receptors and slow action,Blocked by Atropine

subtypes:M1,M2, M3 M4, M5




Receptor | Location Functian gonist antagonist
relavma

Gustrfc and salivary
glands
Autonomic ganglia

M2 Cardiac,smooth
muscles. CHS
Autonomic nerve
terminals

M3 CHS,Eye
Exocrine glands
smooth muscles
BV

M4 CHS

M5 CNS
Substantia nigra

Cognitive function.
ldopamine release
1 in secretion

Cardiac inhibition
Tcontraction of smooth
muscle

tsecretion
tcontraction of bladder
Blood vessel contraction

Inhibtion of transmitter
release in CNS and
periphery.facilitation of
DA release.

Analgesia

regulate DA release.
Augmentation of drug
seeking behaviour

Alzheimers

Cognitive
dysfunction

Schezophrena Xanomeline

Pirenzepine
Telenzepine

Cardiac
dysfunction
Pain,cognitive
dysfunction.
COPD

Urinary
incontnance
1BD

Parkinsonism
Meuropathic
Pain

Triptramine

Pilocarpine Darifenacin

Parkinsonism
Drug
dependance



SYMPATHETIC NERVOUS SYSTEM:
Adrenergic transmission

¢ Morepinephrine-principal neurotransmitter
# Epinephrine | Catecholamines
» Dopamine




STYNTHESIS OF CATECHOLAMINES




Adrenergic receptors

Adrenergic receptors are membrane bound G-
protein coupled receptors.

Adrenergic receptors are classified into two types a
and B.

The alpha-adrenergic receptors a, receptor (a,,, a,,,
a,,) and a, receptor (o, a,,, o, ) are GPCRs.

The beta-adrenergic receptors B,, B, and B, receptor
are GPCRs.

Presynaptically located a, and B, receptors playing
important roles in the regulation of

neurotransmitter release from sympathetic nerve
endings.



Alpha adrenergic receptors subtypes
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Beta atrenergic receptors subtypes
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ADRENERGIC RECEPTORS AND DRUGS

Receptor  Tissue Distribution  Mechanlsmof  Agonist
Type Action Potency
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Enteric Nervous System

» The process of mixing, propulsion,and absorbtion of nutrients in the Gl tract
are controlled locally through the PNS called ENS

= ENS comprises the components of the SNS and PNS and sensory nerve
» These Interneurons network forms two plexus

= The Myenteric plexus located bw Longitudinal and Circular Muscles which
plays an important role in contraction and relaxation of Gl Muscles

»  The Meissners Pluxes also known as submucosal pluxes involves the secretory
and absorbtive function of the Gl Epithelium

# Ach is the primery NT along with ATP,Substance Pand SHT




ENTERIC NERVOLUS SYSTEM

Figure 1
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