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Feedback regulation
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Autonomic nervous system5
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Somatic a autonomic nervous system
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Visceral reflex loop
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Sympatthetic nervous
system

Fight or flight response

Energy/store consumption

Preganglionic neuron 
– Spinal cord  

-Thoraco - lumbar system

Ganglia Paravertebral
-Truncus sympathicus

- Majority

Prevertebral
-Plexus aorticus

Mostly diffuse effect

Parasympathetic nervous
system

Rest and digest response

Energy conservation/energy store 
production

Preganglionic neuron 
– Brain stem and spinal cord

– cranio-sacral system

Ganglia 
Close to target organs or 

intramurally

Mostly local effect
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Mediators of somatic and autonomic nervous system
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Acetylcholine
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Preganglionic fibers
• Sympathetic

• Parasympathetic

✓ Nicotinic receptor
– Ligand-gated ion channels

– Na+, K+, Ca2+

– Neuronal (NN) and muscle (NM) type

– Excitatory

Postganglionic fibers

• Parasympathetic

✓ Muscarinic receptor
– G-coupled

– Excitatory

• M1, M3, M5

– Inhibitory

• M2, M4
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Norepinephrine
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• Postganglionic sympathetic fibers

• Adrenergic receptor
– G-coupled

– α  type– generally excitatory (contraction)

with an exception of GIT

–  type – generally inhibitory (relaxation)                
with an exception of !!! heart !!!
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– Modified sympathetic ganglion

– „Transmitters“ (stress hormones)

secreted into the blood stream

• Norepinephrine

• Epinephrine
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Brain centers controling autonomic nervous system
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Brain centers controling autonomic nervous system

• Most of the regulations are 
unconscious and originate 
from the hypothalamus 

• Strong emotional 
experiences or strong 
emotional memories can 
trigger autonomic response 
(usually sympathetic)
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Hypothalamus
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• Key center of autonomic 
regulations and coordination

• Integration of the information 
from inner and outer 
environment

• Behavioral modulation

• Regulation of autonomic 
nervous system

• Maintenance of homeostasis
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Enteric nervous system
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• aprox. 500 mil. neurons
– (brain aprox. 100 bil.)

– (spinal cord aprox. 100 mil.)

• Plexus myentericus

• Plexus submucosus

• Sensory component

• Executive component

• Interneurons

• High level of autonomy
– „brain in the gut“

http://www.slideshare.net/carmencrivii/central-nervous-system-the-autonomic-nervous-
system?qid=d1502190-93fe-4b05-9d92-6a42e3ca72fc&v=&b=&from_search=8



Enteric nervous system
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https://kin450-neurophysiology.wikispaces.com/file/view/gut.jpg/187924395/gut.jpg

• Autonomy 
– Control of motility

– Control of secretion

– Control of blood flow

• Autonomic nervous system
– Whole GIT  regulation

– Coordination of all organ systems 
activities
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ANS and cardiovascular system
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Cardiac output Blood
redistribution

Autonomic nervous system

http://2.bp.blogspot.com/_MJ0CEYnSB4U/S99IJTUruOI/AAAAAAAAACs/NPzsh8ydzjQ/s1600/redistributionofbloodflow.jpg



ANS and cardiovascular system
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• Local regulatory mechanisms
play major role in 
vasoreactivity

• Sympathetic regulation
– Skin vessels contraction

– Muscle vessels dilatation

• Parsympathetic regulation
– GIT vessels dilation

Artery

1

1

2

3

3

1

2

3

2

2

3

1

Strong
sympathetic
tone

Smooth muscle
contraction

Vasoconstriction

Weaker
sympathetic
tone

Smooth muscle
relaxation

Vasodilation

Sympathetic
nerve fiber

Vasomotor
tone

(a) Vasoconstriction

(b) Vasodilation

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
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ANS and cardiovascular system
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• Sympathetic regulation
– Heart rate increase

– Contractility increase

– Conductivity increase

• Parasympathetic regulation
– Heart rate decrease

– Contractility decrease

– Conductivity decrease 

https://medwrite.biz/58603_vagus_nerve_anatomy/



Baroreceptors a chemoreceptors
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Baroreflex
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ANS and urinary bladder
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• Sympathetic regulation

– Detrusor relaxation

– Sphincter contraction

• Parasympathetic regulation

– Detrusor contraction

– Sphincter relaxation

http://www.slideshare.net/drpsdeb/presentations



ANS and male reproductive system
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• Parasympathetic reg.

– Erection

• Sympathetic reg.

– Ejaculation

http://www.slideshare.net/drpsdeb/presentations



ANS and female reproductive system
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82. The basic division and functions of autonomic nervous 

system

Autonomic nervous system39

• Definition of autonomic nervous system

• Somatic and autonomic nervous system 
comparison (function, synapse reflex circuit…)

• Comparison of sympathetic and parasympathetic 
division

• Basic charateristics of neurotransmitter and 
receptor systems (description of autonomic 
inervation of particular systems is covered in each 
organ system separately)

• Examples of brain centers controlling the 
autonomic nervous system (both in 
hypothalamus, brain stem…) 

• Pupillary light reflex

• Role of hypothalamus in essential regulations

• Brief characterization of enteric nervous system 
and its specifics  




