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1. Introduction to nerve cells
- Organization of nerve cells
- Neuron physiology and action potential
- Synapses
- Integration of postsynaptic potentials
2. Giant neurons
- Definition and characteristics of giant neurons
- Examples across taxa
- Squid giant axon as a classic model (Hodgkin—Huxley)
- Escape-response circuits using giant neurons
3. Capturing sensory information
- Receptor mechanisms
- Photoreceptors and receptor potential
4. Stimulus filtering: vision and motion detection
- Visual information
- Neural and sensory adaptations for detecting relevant signals
5. Hearing and hunting: sensory maps
- Th auditory system and Echolocation
6. Programs for movement
- Interneurons of the flight generator
7. Circuits of nerve cells and behavior
- Optical monitoring of neuronal activity
- Reflex movements
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Spiking interneurons

Non-spiking interneurons

8. Nerve cells and changes in behavior
Growth and metamorphosis

Neuronal pathways and conditioning
Neural centers for hearing and singing

Practical:
The properties of nerves

The crab nerve preparation

Recording from sensory nerves

Frog skin stretch receptors

The properties of mechanoreceptors in the
Electromechanical relations in muscles

Electrical and mechanical activity of frog he

Neuromuscular transmission in frog muscle
Multiple innervation of crustacean muscle
Glass Microelectrodes

The making and testing of micro-electrodes

potassium concentration

concentration

Compound action potentials in frog sciatic nerve

legs of crabs

art

Electrical and mechanical activity in skeletal muscle

Resting potential of frog sartorius muscle fibers and their dependence upon external

Action potential in frog sartorius muscle fibers and their dependance upon external sodium

Text book: (Name, Author, Year , Publisher)
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Simmons, Peter J. & Young, David (2010). Nerve Cells an
Cambridge University Press. ISBN 978-0-521-89977-2.

d Animal Behaviour (3rd ed.). Cambridge :

References: (Name , Author, Year . Publisher)

(20 ¢ ol L ¢ cilpall < and) ) 1 a2l 0lsis

Prerequisites

L 52017 4281 (0493304) ¢ sadl La ¢l g 1) jial) cilulhaia

Lz Lag 2018 4xdal (0493306
Exams 200 % <) Laay)
H.W. 10| % el




Kuwait University

Vice President for Academic Affairs

cugalldenla

KUWAIT UNIVERSITY

S ER
Aaalall () sail) Analall e il

Practical lab 30| % s ik
Grading Final 40| % L I N WIS
100%
s okl Gla i dilaad
pdagl) (Gal ) Ald g (e cglhiall (g gisal) ‘ ‘
_ oda (Badl ) jRall e Alial | 1 8al il A Ciload ad )
o b gia e cilay)
X A.;,\md\ QM\HL.: Lﬁ}:‘-‘-‘n ﬁM\ C).& 1
gadl (sl La sl sud | dpuanl) LIAD sk gl
Faall Ll (Jladll leaed s land 5 4
LA AU 3 sead) e 5 Al S il i
X 35 paliad s iy el | JShell e S Caag 2
o A8aall daall LAY Jie Lalal) dypaall
skl | A8erd) duasll LAY
dadll de yuwsalyy Ao
OS5 gaaaanl)
A gl cllaiay)
xg el
X (Ol ecaSlEtuall culll Llal) e s 3
LT i gaall LA e steall Gl gual)
Q\‘}M\ Adialy AS);.U ghdat (Al
ce Sl Lgiallaa s
a8 sall 33 iy )
Lmandl L204)
X Sl ASjall mal o | ilsall A 5488 4
M\ QM\} co\‘):\.LJ\ A_\\S);ﬂ M\
O alall Al gl 2020 Hiniall S L)
Lnanll LAY (lulSaay)
Ll ye Qe Al
X c‘“ﬁmﬂ\d};ﬂ\c}aﬂ\ Z\.AL.\‘Y\)MJZ\_“&\S&N 5
sl JSisale)s | o shill UMA dynas))
Lpaall | L) Qs y calal
g gpamall 581l
C«L"&J\}
Jdsiad)

& gl




Kuwait University
Vice President for Academic Affairs

dugalldenly
KUWAIT UNIVERSITY

S ER
Aaalall () sail) Analall e il

)
A o) gl pglalt mud
Dr. Rawan Edan

(s lawe i) clae gy .0

W\@myuhqwijiﬂ\@?{aswbﬂt&m
(%J&Y‘@j‘Jéﬂ‘c@ﬂs

17/ 11 /2025

Eagall) dae) gy

Course objectives

No. Course Objectives Example(s) of Recommended Level to satisfy the
(Learning Outcomes) relevant (Topics objectives
and activities) High Medium Low
1 Explain the structural and organization of X
functional organization of nerve cells, neuron
nerve cells and how they physiology, action
generate and integrate potential,
electrical signals synapses, and
integration of
postsynaptic
potentials.
2 Describe how special Definition, X
neuronal structures, such characteristics, and
as giant neurons, enhance | evolutionary role
conduction speed and of giant neurons
enable fast behavioral
responses.
3 Analyze how animals Receptor X
capture, filter, and process | mechanisms, eyes,
sensory information to photoreceptors,
detect relevant motion detection,
environmental cues. and stimulus
filtering. Hearing,
prey localization,
echolocation, and
auditory
interneurons
4 Explain how neural circuits | Movement X
generate coordinated programs, flight
movements and behaviors | circuits,
interneurons of
the flight
generator.
Reflexes. Optical
monitoring of
neuronal activity
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5 Evaluate how neural Growth, X
systems change during metamorphosis
development, learning, and neuronal

and behavior modulation. | remodeling.
Conditioning,
behavior
modification, and
neural centers for
hearing and singing

Fields

Skills

Coordinator (Name and Rank) : Dr . Rawan Edan (Assistant Professor)
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Dr. Rawan Edan
Biological Sclences Department




