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STRUCTURE OF NEURON
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Three Functional Types of Neurons
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Neuronal Circuits
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l 1 l 1 Outputs 1 Output
Output

(a) Diverging circuit (b) Converging circuit (c) Reverberating circuit (d) Parallel after-discharge
circuit

Input

QOutput 1

Diverging -- single cell stimulates many others
Converging -- one cell stimulated by many others

Reverberating -- impulses from later cells repeatedly stimulate early
cells in the circuit (short-term memory)

Parallel-after-discharge -- single cell stimulates a group of cells that

all stimulate a common postsynaptic cell (math problems) 1705
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Categories

1 Somatic Senses 1 Special Senses
— Touch — Smell
— Pressure — Taste
— Temperature — Hearing
— Pain — Equilibrium
vision




Somatic senses

fine touch, deep touch, pressure, temp, pain,
joint and muscle position, muscle stretch

Visceral senses

pH, O,, CO,, OsM, glucose, blood pressure, lung
inflation, stomach stretch

Special senses

olfaction, gustation, hearing, equilibrium, vision




Definition of Sensory Receptors:
m Receptors are specialized cells /

nerve endings which respond to
stimuli.

m'['hese generate impulses which
inform CNS about changes in
internal & external environment.

m Receptors are transducers, which
convert various forms of energy into
action potential or electrical energy.




Types of Sensory Eeceptors

+ Based on energy transduced, sensary
receptors fall into five categories:

— Mechanoreceptors

— Chemoreceptors

— Electromagnetic receptars
— Themmoreceptars

— Painreceptaors




MaJ or Sensory and Moto acts
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Copyright © John Wiley & Sons, Inc. All rights reserved.
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Motor Functions Somatic Motor Pathways

Somatic Nervous + The somatic nervous system (SNS) s also called

System - skeletal .

woluntary) the somatic motor system. It controls
contractions of skeletal muscles (discussed next)

Autonomic Nervous

+ The autonomic nervous system (ANS) is also
called the visceral motor system. It controls

visceral effectors, such as smooth muscle,
cardiac muscle, and glands (covered in Ch. 16)

System - smooth
muscles, glands
(involuntary)

©2012 Pearson Education, Inc.
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Neural Pathways for Equilibrium and Balance
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ANS Neurotransmitters -
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The Autonomic Nervous System
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The Limbic System

Fornix

Pineal gland

Corpus callosum

COMPONENTS IN
THE CEREBRUM

COMPONENTS IN Cingulate gyrus

THE DIENCEPHALON \

Anterior group of
thalamic nuclei

Parahippocampal
gyrus

Hippocampus
Hypothalamus £ ¥

Mamillary body

Amygdaloid body




ad 3} 93 Al (S (55 919258
O (ool i g T (glad SIS g (el oWy g o K
OB g Ol il 3wl (Sl
Al s 8 Jals

Ao A9 sl gar



nasal cavity \& 3 P
+oral cavity P N
i L pharynx +
epiglottis T

(& - B
vocal cord UL 2Y0X

L o Te Rl esophagus +
55 '_ L h ’.. = ’ '
+trachea

left lung +

upper lobe

+ rlght Iung

upper Ibe

'
L}
|

middle lobe |

lovier lobe B lower lobe
A |

pericardium dlaphragm



Visceral Pleura
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Shiec/Butler/Lewis, Hole's Human Anatomy and Physiclogy, #th edition, Copyright © 1806, The McGraw-Hill Companies, Inc. Al rights reserved.

Respiratory Volumes and Capacities

— G,OOOL ___________________________________________________________
i [t
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Surfactant- Squamous epithelial
secreting cell cell of alveolar wall

nucleus

— Macrophage

Respiratory | Awveolar epithelium

b
e Fused basement
membranes

Alveoli (gas filled) Red blood cell Alveolar pores _ Capillary endothelium —

Copyright & 2003 Pearson Education, Inc., publishing as Benjamin Cummings.



Parabronchus




Suybvia 5. Mader, Inguiry into Life, 8th edition. Copyight © 1397 The MeGraw-Hill Companies, Inc. All ights reserved .

Hemoglobin Molecule

red blood cell

helical shape of the
polypeptide molecule
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Dorsal respiratory
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Respiratory
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Cerebrum

HIGHER CENTERS /

Cerebral cortex
Limbic system
Hypothalamus

Pneumotaxic
center

Pons
Apneustic

Chemoreceptors and baroreceptors [~
of carotid and aortic sinuses

Spinal
cord

Motor neurons
controlling
diaphragm
<3 |

v

CSF

\\ | CHEMORECEPTORS
TS

Medulla
oblongata

Dorsal respiratory

group (VRG)

group (DRG) Respiratory
Ventral respiratory rhythmicity

centers

KEY
—— = Stimulation
——{| = Inhibition

Motor neurons controlling
other respiratory muscle

Diaphragm Phrenic nerve
Copyright © 2004 Psarson Education, Inc.. publishing as Benjamin Cummings.
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