Octopus intelligence
Video



http://www.youtube.com/watch?v=T8cf7tPoN5o
http://www.youtube.com/watch?v=T8cf7tPoN5o
http://www.youtube.com/watch?v=T8cf7tPoN5o

What are the properties of the CNS of the simplest animals?
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Vertebrates

Invertebrates with
Nno nervous system

Invertebrates with

nervous system

EUARTICULATA
NOTOCHORDATA

PANARTHROPODA

BRYOZOA
PARENCHYMIA

EUARTICUL.
FPAMAR. =
BRYO. =
PAR. =
NOTOCHORD.

Pogonophora (Frenulata +Vestimentifera),
Lobatocerebridae, Gnathostomulida and Echiura

*incl. Myzostomida,



Simple nervous systems: Invertebrates

Gangliar
organization of the
CNS of
Invertebrates with
bilateral symmetry.

(Notice the ventral
position.)

ANNELIDA: Acanthobdella
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ONYCHOPHORA: Peripatoides s )
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TARDIGRADA: Macrobiotus
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ROTIFERA: Monogonont

ARTHROPODA: Anostracan

GASTROTRICHA: Turbanella

S ==

CHAETOGNATHA: Sagitta

=
NEMATODA: Caenorhabditis

PRIAPULA: Priapulus

KINORHYNCHA: Generalized form



The neuron

Axon terminal
(with vescicles)

Hippocampal neuron ’ SOma
stained for spectrin (red) AXO[’]

and tubulin (green).

Dendrites

\

Synapse

(with neurotransmitter)

Myelin: evolved independently in vertebrates Post-syn_aptlc
and other phyla, apparently several times dendrite
(present in earthworms and some shrimp (with receptors)

species). Most invertebrates lack myelin.



Neuron # 1 Vescicle with neurotransmitter

Extracellular compartment
(lons, enzymes, etc.)

Receptor

Synapse



Neuron # 1




Neurons: Action potentials
Video

% J Cell body

http://www.youtube.com/watch?v=SCasruJT-DU&feature=related


http://www.youtube.com/watch?v=SCasruJT-DU&feature=related

Neurons: Synaptic transmission
Video

Synaptic vesicles

Cendrte or cell body



http://www.youtube.com/watch?v=9vZI_XKca88
http://www.youtube.com/user/geneedinc
http://www.youtube.com/watch?v=i-NgGKSNiNw&feature=fvw
http://www.youtube.com/watch?v=XgIaAs_ONG4&feature=related
http://www.youtube.com/watch?v=4m_PMJB5hlM&feature=related
http://www.youtube.com/watch?v=cWx6RbBVTnA&feature=related
http://www.youtube.com/watch?v=ysDGX6bOgAw&feature=related
http://www.youtube.com/watch?v=DF04XPBj5uc&feature=related
http://www.youtube.com/watch?v=CiZLnbKVIhM&feature=related
http://www.youtube.com/watch?v=SCasruJT-DU&feature=related
http://www.youtube.com/watch?v=FcY94MBwpT0&feature=related
http://www.youtube.com/watch?v=8tabnFngBrs&feature=related
http://www.youtube.com/watch?v=tVqvYiASWmo&feature=related
http://www.youtube.com/watch?v=szIL3p0gYoI&feature=related
http://www.youtube.com/watch?v=nrTDY-SzQ7E&feature=related
http://www.youtube.com/watch?v=9vZI_XKca88

Animal evolution: a simplified view

Sponges Cnidarians | Planarians Arthropods Mollusks Vertebrates

Central nervous systems (CNS)

Neurons, diffuse nervous systems

Multicellular animals, no neurons


http://rds.yahoo.com/_ylt=A0Je5xUekgVFgx4AdqaJzbkF;_ylu=X3oDMTBjb3ZrYjNkBHBvcwM0BHNlYwNzcg--/SIG=1f84s4hta/EXP=1158079390/**http%3a//images.search.yahoo.com/search/images/view%3fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fp%253Djellyfish%2526ei%253DUTF-8%2526fr%253Dyfp-t-500%2526x%253Dwrt%26w=270%26h=360%26imgurl=users.egate.net%252F%257Etrevor%252Fbaltimore%252Fjellyfish.jpg%26rurl=http%253A%252F%252Fusers.egate.net%252F%257Etrevor%252Fbaltimore%26size=11.8kB%26name=jellyfish.jpg%26p=jellyfish%26type=jpeg%26no=4%26tt=66,473%26oid=9050f71c74500cba%26ei=UTF-8
http://rds.yahoo.com/_ylt=A0Je5xc2kgVFf98A4RWJzbkF;_ylu=X3oDMTBkbmplZzd2BHBvcwMxNARzZWMDc3I-/SIG=1f0fl11bo/EXP=1158079414/**http%3a//images.search.yahoo.com/search/images/view%3fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fp%253Dinsect%2526ei%253DUTF-8%2526fr%253Dyfp-t-500%2526x%253Dwrt%26w=1200%26h=960%26imgurl=tech.wwps.org%252Fstaffdev%252FImages%252FInsect%252520020.jpg%26rurl=http%253A%252F%252Ftech.wwps.org%252Fstaffdev%252FImages%26size=143.8kB%26name=Insect%2b020.jpg%26p=insect%26type=jpeg%26no=14%26tt=428,666%26oid=efd8a8f163d6beb2%26ei=UTF-8
http://rds.yahoo.com/_ylt=A0Je5mhikgVFwD0B9SWJzbkF;_ylu=X3oDMTBkM2llMThuBHBvcwMxMwRzZWMDc3I-/SIG=1hdcl59ef/EXP=1158079458/**http%3a//images.search.yahoo.com/search/images/view%3fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fp%253Dchimp%2526ei%253DUTF-8%2526fr%253Dyfp-t-500%2526x%253Dwrt%26w=140%26h=103%26imgurl=www.npr.org%252Fprograms%252Fatc%252Ffeatures%252F2004%252Fjul%252Fchimps%252Fchimp140.jpg%26rurl=http%253A%252F%252Fwww.npr.org%252Ftemplates%252Fstory%252Fstory.php%253FstoryId%253D3607041%2526sourceCode%253DRSS%26size=6.8kB%26name=chimp140.jpg%26p=chimp%26type=jpeg%26no=13%26tt=54,377%26oid=89b06d14d0d50fd6%26ei=UTF-8
http://rds.yahoo.com/_ylt=A0Je5xfekgVF.OUAwR.JzbkF;_ylu=X3oDMTBkajl2MmQyBHBvcwMxMgRzZWMDc3I-/SIG=1jqkjl7of/EXP=1158079582/**http%3a//images.search.yahoo.com/search/images/view%3fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fp%253Dplatyhelminthes%2526ei%253DUTF-8%2526fr%253Dyfp-t-500%2526x%253Dwrt%26w=500%26h=375%26imgurl=www.fcps.k12.va.us%252Fwestspringfieldhs%252Facademic%252Fscience%252F1project%252Fzoo00%252Fzoo00%252Fzoowor%252Fworm4.jpg%26rurl=http%253A%252F%252Fwww.fcps.k12.va.us%252Fwestspringfieldhs%252Facademic%252Fscience%252F1project%252Fzoo00%252Fzoo00%252Fzoowor%252Fplaty.shtml%26size=47.1kB%26name=worm4.jpg%26p=platyhelminthes%26type=jpeg%26no=12%26tt=799%26oid=d53fef85c4733940%26ei=UTF-8
http://rds.yahoo.com/_ylt=A9gnMiDSMQhFWhwB2IuJzbkF;_ylu=X3oDMTBkM2llMThuBHBvcwMxMwRzZWMDc3I-/SIG=1i277r2g4/EXP=1158251346/**http%3a//images.search.yahoo.com/search/images/view%3fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fp%253Doctopus%2526fr%253Dyfp-t-500%2526toggle%253D1%2526cop%253D%2526ei%253DUTF-8%26w=298%26h=287%26imgurl=web.hcsps.sa.edu.au%252FProjects%252Fseacreatures%252Fgraphics%252FBlue%252520Ringed%252520Octopus.jpg%26rurl=http%253A%252F%252Fweb.hcsps.sa.edu.au%252FProjects%252Fseacreatures%252FStephanieC.htm%26size=45.9kB%26name=Blue%2bRinged%2bOctopus.jpg%26p=octopus%26type=jpeg%26no=13%26tt=195,339%26oid=a39e35b2514c40a2%26ei=UTF-8

Diffuse nervous systems in cnidarians

*Neural nets.

*No differentiation
between CNS-PNS.

*Neurons have familiar
properties.



