
Neuroetologie a smyslová neurofyziologie
Behaviorální neurobiologie

http://nelson.beckman.uiuc.edu/courses/neuroethol/
http://web.neurobio.arizona.edu/gronenberg/nrsc581/index.html
http://instruct1.cit.cornell.edu/courses/bionb424/links.htm
http://www.biol.sc.edu/~vogt/courses/neuro/neurobehavior.html



Vztah mezi nervovým systémem a chováním 
je velmi těsný



Problémy neurofyziologie se často zkoumají
sledováním chování:

•Pohyb
•Cirkadiánní rytmy
•Smyslové schopnosti
•Působení drog a farmak
•Agresivita
•Stárnutí
•Paměť a učení ...
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Orientace a navigace živočichů













Insects as a model group for sensory neurophysiology

•Extraordinary sensory capabilities
•Simple and well described nervous system
•Easy accessible NS
•Durability of preparates
•Some species easily reared in lab
•Almost unlimited numbers of animals
•No animal rights paperwork yet



Behavioral assay precedes neuro- and molecular approaches

From: Brembs, B.“ : (2003) Operant conditioning in invertebrates. Current Opinion in Neurobiology, 13, 710-717.

•Electrophysiology
•Immunohistochemistry
•Genetics
•Transcription factors
•Lesions
•etc.



Insects as a model for analysis of reception and signal 
processing

From: Tegoni.M, Campanacci, V., Cambillau, Ch.: (2004) Operant conditioning in invertebrates. TRENDS in Biochemical Sciences Vol.29 No.5 May 2004.

•Chemoreception
•Mechanoreception
•Polarised light
•IR detection
•Memory



Vytvoření podmíněného spoje mezi dvěma podněty je
metodou studia procesů paměti.



Vytvoření podmíněného spoje mezi dvěma podněty je
také metodou studia smyslové percepce.



Odměna a trest





Kompasová orientace -
magnetický smysl živočichů.



Zdroj pole B (T)

MGP vznikající činností mozku 10-12 – 10-14

Geomagnetické pole 10-5

Nejsilnější permanentní magnety 10-1 - 100

Supravodivé elektromagnety 101 - 102
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Denní variace GMP











Měření GMP



Insect magnetoreception path quite unknown today

Vertebrate brain Insect brain

?

Nemec, P., H. Burda, et al. (2005). "Towards the neural basis of magnetoreception:
a neuroanatomical approach." Naturwissenschaften 92: 151-157.



A) Position behaviour
Alignement the body axis with the cardinal geomagnetic axes
Resting positions Termites, Flies, Cockroaches, Bees

Becker, (1965)

Altman, (1981)



Hypotézy transdukce
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Polarity vs. Inclination



Metody výzkumu















Training Rig
(Phillips and Sayeed, 1993)







Magnetoreception in Drosophila
(Phillips and Sayeed, 1993)

Top Loading



Magnetoreception in Drosophila
(Phillips and Sayeed, 1993)

Top Loading







Magnetorecepce potemníka moučného -
Tenebrio molitor
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Testovací aréna pro pokusy ve tmě
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Software pro cirkulární statistiku



Etologie kukel
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a) Spontaneous – untrained reaction



a) Spontaneous – untrained reaction

How to analyse?



a) Spontaneous – untrained reaction

Amplitude + Time = Integral (Area, Effective amplitude)

Before treatment After treatment



Area = 31

Before treatment After treatment



Area = 82 
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Area = 390 

Before treatment After treatment



Area = 59Area = 390 

Before treatment After treatment



Area = 80 Area = 390 

Before treatment After treatment



Area = 183Area = 390 

Before treatment After treatment



Area = 250 Area = 390 

Before treatment After treatment



Area = 317 Area = 390 

Before treatment After treatment



Area = 795 Area = 390 

Before treatment After treatment



Area = 981Area = 390 

Before treatment After treatment



Area = 990 Area = 390 

Before treatment After treatment



Before treatment After treatment

Area = 990 Area = 390 

Wilcoxon pair test



Untrained darkness
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Untrained light
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Conclusion:

Animals did not react spontaneously: 
- no perception ?
- no motivation ?



Hypothesis:

Provided pupae perceive MF, their reaction should be
enhanced by negative reinforcement.



Stimulus 1 Stimulus 2

Learning

Behaviour
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b) Trained – conditioned reaction

Magnetic pulse (10s)

Heat pulse (15s)

12 times per night



b) Trained – conditioned reaction

Magnetic pulse

Heat pulse
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b) Trained – conditioned reaction





12 times



12 times



7 times

?



 Conditioned darkness
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American cockroach
Periplanetta americana





Methods:

2x4 Helmholtz coil system
rotating GMF 60°CW





Natural Field
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N=27(1293)

Results:
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Becker, (1965)



Field Rot. 60° CW

North

N=27(1262)



Field Rot. 60° CW

North

N=27(1262)



Natural Field

North

Quadrimodal:
N=27(1293)
P=0.00001
MVB = 0°



Quadrimodal:
N=27(1262)
P=0.04
MVB=67°

Field Rot. 60° CW

North



Field Rot. 60° CW

North

Natural Field

North

Mardia-Watson-Wheeler
P<0.000001



Quadrimodal orientation
Mean vectors distribution

Field Rot. 60° CWNatural Field

Hotteling test n.s. Hotteling test n.s.



B) Body turns in rotating field



>15°



Time schedule:

1 picture/min =
270 samples

4pm 10pm 1pm6pm 6am 6pm0am

Dish loading

11.30pm 2.30pm

Control

1 2 3 4 5 6



Time schedule:

1 picture/min =
270 samples

4pm 10pm 1pm6pm 6am 6pm0am

Dish loading

11.30pm 2.30pm

GMF 60°CW rotation
Pulses 5min/5minTest

1 2 3 4 5 6





>15°
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Results:

(n=62/66)
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Projekt kryptochromy
• Metody reverzní genetiky – iRNA
• Chirurgie – léze, ablace
• Imunochistochemie
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