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Bezobratli v neuroetologil

A) Bezobratli jako model neuroetologickych
experimentu

B) Podminfiovani jako kli€ k funkcim NS a smyslu
c) Magnetorecepce hmyzu




Neuroetologie (behavioralni neurobiologie):

e Syntéza etologie a neurobiologie (60.1)
e Neuralni podstata chovani
e Nastroj reseni otazek neurofyziologie
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Bezobratli v neuroetologii:
e Sensomotoricke reflexy

Caenorhabditis elegans (hadatko)
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e Sensomotoricke reflexy
 Motorické sekvence
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,oea angel”
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Wing-hinge proprioceptor
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Bezobratli v neuroetologii:

e Sensomotoricke reflexy
 Motorické sekvence
Orientace

Training conditions Testing conditions

Pine cones
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Bezobratli v neuroetologii:

e Sensomotoricke reflexy
Motorické sekvence
Orientace
Komunikace
UcCeni a pamet
Circadianni rymy

Smyslove schopnosti
Starnuti

Sexualni orientace
Agresivita
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B) Podminovani jako kli¢ k funkci NS a smyslu

Vytvoreni podminéného spojeni je dukazem
plasticity NS a zakladem paméti a uceni.
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Vytvoreni podminéného spojeni muze byt:
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Tritonia diomedea




Vytvoreni podminéného spojeni muze byt:
cilem vyzkumu pameti a uceni

Eric Kandel
Nobelova cena 2000

Aplysia — zej
,MOrsky zajic”

Aplysia




Vytvoreni podminéného spojeni muze byt:
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Plasticita nervového spojeni i na
izolovanych gangliich

Abdominal — ) A : (B) . , — Tail SN1
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10.8 Experimental preparations for cellular
analysis
The cellular basis of gill and siphon withdrawal can
be studied at several levels of analysis. (A) In the
most intact preparation the abdominal ganglion is
externalized, and recordings from neural elements
are made during reflex actions. (B) In what is known
as the semi-intact preparation, the entire central nerv-
ous system (CNS) is removed. In some cases periph-
eral organs (such as the gill, siphon, and tail) are left
attached to the CNS by their peripheral nerves. (C) In
a third preparation, single ganglia (or pairs of gan-
glia) are removed. Recordings are made from identi-
fied neurons in the neural circuit for siphon and gill




Vytvoreni podminéného spojeni muze byt:
cilem vyzkumu pameti a uceni
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Vytvoreni podminéného spojeni muze byt:
nastrojem vyzkumu smyslovych schopnosti

Odmena nebo trest pri tréninku
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Vytvofeni podminéného spojeni muze byt:
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Podminovani jako kli€ k funkci NS a smyslu
Vytvofeni podminéného spojeni muze byt:

e nebo nastrojem vyzkumu smyslovych schopnosti




C) Magnetorecepce — vyzva smyslove
fyziologii




Kompas:

Vsudypritomne
voditko




Severo-jizni orientace pasoucich se krav

ARSI
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igrujici hmyz

monarcha stehovavy

M

Orientace
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Metody vyzkumu







Blacksburg VA







Nezname:

e Mechanismus recepce
e Lokalizaci receptoru
e Adaptivni vyznam
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Modifikace zraku?

bird's eye

. retin_a o5




Neuroetologicke metody
smyslové fyziologie

Podminovani a spontanni reakce




Neuroetologicke metody
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Neuroetologicke metody
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Tenebrio molitor

Tribolium castaneum

Peggy Greb - USDA, ARS




Trénink




Tréenink
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Pohled kamery




Problemy:

e Je magnetorecepce zavisla na svetle?
e Dokaze kompas rozlisit polaritu pole?




Ve tme kompas potemnika nefunguje

Tma Svetlo
0% RH




Rozliseni inklinacni a polaritni
reakce ukazuje na typ
recepce

9. Inklinaéni kompas ptaka. Normalni orientace (a).
Otocime-li experimentalné vertikalni slozku geomag-
netického pole (b), ma to stejny ucinek jako otoceni
slozky horizontalni (c). Ptaci (ale také colci a Zelvy)
odvozuji tedy polaritu pole ze znaménka sklonu po-
le (inklinace). (Podle: Wiltschko W., Wiltschko R.:
J. Comp. Physiol. A 191, 675-693, 2005)



Obraceni inklinace otoCi orientaci
potemnika — kompas neni polaritni




Zmeéna barvy svétla zpusobi posun
orientace

UV/Green

n=174

MVB=1

r=0.16 r=0.17
P=0.0143 P=0.0106




Zmena barvy svetla zpusobl posun
orientace =




Kompas potemnika Tenebrio ma znaky na
svetle zavislého mechanismu.







Kukla jako neuroetologicky model




Etologie v jediném parametru
Nestresovana fixaci
Citliva na vnejsi podnety
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Podminovani: magneticky stimul predchazi tepelny
Jtrest”

Movement
detector

Helmholtz
coil

MG pulse
—J1 L Heat pulse




Podminovani: magneticky stimul predchazi tepelny
Jtrest”
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Nepodminéna reakce?

e Pozicni chovani

Periplaneta americana
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Methods:

2x4 Helmholtz coil system
rotating GMF 60°CW







Alignment behavior

geomagnenic compensated
field magnetic field

Becker, (1965)




Alignment behavior

Natural field Field rotated 60° CW

Magnetic
North

w
All positions of all ammals

\pooied together /

N=2030 samples ', N=2224 samples
24 animals 26 animals

Inside / Outside = 2.7 Inside / Outside = 1.6

Magnetic




B) Body turns in rotating field
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Time schedule:

Control

Dish loading

10pm 1pm
11.30pm 2.30pm

N\ J
Y

1 picture/min =
270 samples




Time schedule:

Test

GMF 60°CW rotation
Pulses 5min/5min

Dish loading

10pm 1pm
11.30pm 2.30pm

N\ J
Y

1 picture/min =
270 samples
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Results:
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Body turns per animal

A

60°CW field shifts in Test -
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Kandidat na receptor ?

Periplaneta americana




Amputace tykadel
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Po tydnu




Rotace pole zvysi neklid periplaneta
americana
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Amputace tykadel:

e /trata sensitivni reakce — receptor je v
tykadlech nebo nespecificky vliv stresu

e Zachovani reakce — receptor neni v
tykadlech




Rotace pole zvysi neklid Periplaneta
americana | bez tykadel
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ZAVER:
e Bezobratli jsou vdecnym
neuroetologickym modelem.

e Podminovani je uziteCnym nastrojem

smyslove fyziologie a neurofyziologie.

e Bezobratli pomahaji odhalit tajemstvi
magnetorecepce




Projekt kryptochromy

e Metody reverzni genetiky — IRNA
e Chirurgie — léze, ablace
e Imunochistochemie

Central brain Optic lobe
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Dekuji za pozornost.




