
Introduction To Autonomic 
Nervous System

SOURCES:

 BERTRAM G. KATZUNG BASIC & CLINICAL PHARMACOLOGY 

15TH EDITION

 GOODMAN AND GILMAN’S THE PHARMACOLOGICAL BASIS OF

THERAPEUTICS 13TH EDITION.





• Self Directed Learning Assessment Program

• Objectives :To cultivate critical thinking, analytical reasoning, and problem-solving competencies.

• To instill a culture of self-directed learning, fostering lifelong learning habits and autonomy.

• How to Assess?

• Ten randomly selected students will be evaluated within the first 10 minutes of the lecture

through 10 multiple-choice questions (MCQs) based on the PowerPoint presentation shared

on Students Official WhatsApp group, one day before the teaching session.

• The number of MCQs from the components of the lecture will follow the guidelines outlined in

the Prof. Umar model of Integrated Lecture.

Component of

LGIS

Core Knowledge Horizontal 

Integration

Vertical 

Integration

Spiral Integration

No of MCQs 6-7 1-2 1 1
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Model 3rd Year Pharmacology
LGIS (16 slides) 

Core Subject – 63%  ( 10slides)

Spiral Integration – 25% ( 4 slides)

horizontal Integration – 6%  
( 1slides)

Research & Bioethics ( 1 slides)

3.55

%
6%

2
5

%
SP

IR
A

L 

IN
TE

G
R

A
TI

O
N

D
if

fe
re

n
t 

Ye
ar

 

B
as

ic
 S

ci
en

ce
s 

Su
b

je
ct

s

P
H

YS
IO

LO
G

Y

6
%

H
O

R
IZ

O
N

TA
L 

N
TE

G
R

A
TI

O
N

25%



1. Drugs acting on sympathetic nervous 
system:

a) Increases heart rate
b) Decreases heart rate
c) Maintain stability
d) a and b
e) Both c and d

2. Cholinergic muscarinic receptor
stimulation produces the following
effects EXCEPT:

a) Sweating
b) Rise in B.P
c) Bradycardia
d) urination
e) Miosis

3. What neurotransmitter will result in
constriction of the pupil?

a) norepinephrine
b) acetylcholine
c) epinephrine
d) Serotonin
e) Histamine

4. Which signaling molecule is most
likely responsible for an increase in
digestive activity?

a) epinephrine
b) norepinephrine
c) acetylcholine
d) Adrenaline
e) noradrenaline

SDL ASSESSMENT 

PROGRAM

CORE KNOWLEDGE



7. What is the primary  neurotransmitter 
deficiency associated with Parkinson's 
disease?

a) Serotonin
b) Dopamine
c) Acetylcholine
d) Norepinephrine
e) epinephrine
8. Which part of the nervous system is 

primarily affected by Dysautonomia?
a) Central nervous system
b) Peripheral nervous system
c) Autonomic nervous system
d) Somatic nervous system
e) Both autonomic and somatic nervous 

system

5. Which of the following is a typical 
effect of the drugs stimulating 
parasympathetic nervous system 
activation?

A) Increased heart rate
B) Dilation of bronchioles
C) Pupil dilation
D) Increased digestion
E) urinary retention
6. What is the primary effect of alpha-1 

receptor activation?
A) Vasodilation
B) Decreased heart rate
C) Vasoconstriction
D) Increased cardiac output
E) autoregulation

SDL ASSESSMENT 

PROGRAM

CORE KNOWLEDGE
Horizontal  integration



9. Beta blockers are contraindicated 

in patients with which condition?

A) Asthma

B) Diabetes mellitus

C) Hypertension

D) Rheumatoid arthritis

E) Osteoarthritis

10. Which type of fiber could be

considered the longest?

a) preganglionic parasympathetic

b) preganglionic sympathetic

c) postganglionic parasympathetic

d) postganglionic sympathetic

e) Both a and b

SDL ASSESSMENT 

PROGRAM

Vertical & spiral integration



Learning Objectives

• To recall anatomy of ANS

• To discuss branches of ANS

• To recall Cholinergic and adrenergic transmission

• To recall functional organization of ANS with receptors 

and neurotransmitters



Peripheral Nervous System

Spiral…..Anatomy &

Physiology



Autonomic Nervous System

Spiral…..Anatomy &

Physiology



Spiral…..Anatomy &

Physiology



Cholinergic Transmission

& Somatic motor

• Neurotransmitter

• Almost all efferent fibres leaving CNS

• All Preganglionic efferent autonomic 

fibres to skeletal muscles

• Most parasympathetic postganglionic

• Few sympathetic post ganglionic

Spiral…..Anatomy &

Physiology



Cholinergic

Transmission

Core…..Pharmacology



Adrenergic

Transmission

Core…..Pharmacology



REGULATION OF A N S

 Presynaptic Regulation

 Autoreceptors

 Heteroreceptors

 Postsynaptic Regulation

 Upregulation/Downregulation

 modulation of the primary transmitter-receptor event e.g ganglionic 

transmission

Core…..Pharmacology



Autonomic Receptors

Core…..Pharmacology

1. Cholinoceptors

muscarinic

nicotinic

2. Adrenoceptors

alpha

beta

3. Dopamine receptors 



Core…..Pharmacology



Cholinoceptors (Muscarinic)

• Muscarinic 1(M1)

• Muscarinic 2(M2)

• Muscarinic 3(M3)

• Muscarinic 4(M4)

• Muscarinic 5(M5)

Core…..Pharmacology



Cholinoceptors (nicotinic)

Core…..Pharmacology

• Nicotinic NN

• Nicotinic NM



Adrenoceptors

• Alpha1

• Alpha2

• Beta1

• Beta2

• Beta3

Core…..Pharmacology



Dopamine Receptors

• D1

• D2

• D3

• D4

• D5

Core ---Pharmacology



Core…..Pharmacology



horizontal integration

Dysautonomia



Bioethics and research

• Axelrod FB. Familial dysautonomia. Muscle & nerve. 2004 
Mar;29(3):352-63.   https://doi.org/10.1002/mus.10499

Further reading

https://doi.org/10.1002/mus.10499


Go to the website of HEC National Digital Library.
On Home Page, click on the INSTITUTES.
A page will appear showing the universities from Public and 
Private Sector and other Institutes which have access to HEC 
National Digital Library HNDL.
Select your desired Institute.
A page will appear showing the resources of the institution
Journals and Researches will appear
You can find a Journal by clicking on JOURNALS AND  DATABASE 
and enter a keyword to search for your desired journal.

How To Access Digital Library

25



FURTHER READING

• Carrara,M.,Ferrario, M.,Bollen Pinto,B.and Herpain,A., 2021.The autonomic nervous 

system in septic shock and its role as a future therapeutic target:a narrative review. 

Annals of intensive care,11(1), p.80.

• Herring, N.,Kalla,M. and Paterson, D.J., 2019.The autonomic nervous system and cardiac 

arrhythmias: current concepts and emerging therapies.Nature Reviews Cardiology,16(12), 

pp.707-726.


