
5/6/2008

1

Biological Bases of Biological Bases of 
BehaviourBehaviour

►►Room 344a, Level Three, Human Sciences Room 344a, Level Three, Human Sciences 
Building.Building.

►►Phone:Phone: 3737599, Extension 885263737599, Extension 88526

►►Email:Email: m.burstall@auckland.ac.nzm.burstall@auckland.ac.nz

Reading:Reading:

►► PsychologyPsychology:: AnAn IntroductoryIntroductory TextText forfor thethe UniversityUniversity ofof AucklandAuckland..
ChapterChapter FourFour.. PagesPages 6767--118118 (taken(taken fromfrom thethe TOPTOP rightright handhand side)side)

PagesPages 307307--330330 forfor LanguageLanguage andand HandednessHandedness..

►► ProfessorProfessor MichaelMichael CorballisCorballis::
FromFrom HandHand toto MouthMouth

TheThe LopsidedLopsided ApeApe

►► AssociateAssociate ProfessorProfessor JenniJenni OgdenOgden::

FracturedFractured MindsMinds

►► OliverOliver SacksSacks::

TheThe ManMan WhoWho MistookMistook HisHis WifeWife forfor aa HatHat

AnAn AnthropologistAnthropologist onon MarsMars
AwakeningsAwakenings

►► RobertRobert KursonKurson::
CrashingCrashing ThroughThrough

What you should be able to do after What you should be able to do after 
these lectures:these lectures:

►►DescribeDescribe && understandunderstand humanhuman nervousnervous
systemsystem && itsits componentscomponents..

►►DescribeDescribe && understandunderstand functionsfunctions ofof
thesethese componentscomponents..

►►UnderstandUnderstand neurotransmissionneurotransmission && howhow
brainbrain cellscells communicatecommunicate..

What you should be able to do after What you should be able to do after 
these lectures:these lectures:

►►DescribeDescribe techniquestechniques usedused inin neuroscienceneuroscience &&
psychobiologypsychobiology toto studystudy behaviourbehaviour..

►►DescribeDescribe lobeslobes ofof thethe brainbrain..

►►UnderstandUnderstand functionfunction ofof thesethese lobeslobes..

►►HaveHave anan awarenessawareness ofof thethe effectseffects ofof drugsdrugs
inin behaviourbehaviour && thethe neurophysiologicalneurophysiological basisbasis
ofof thesethese effectseffects..

How we study How we study 
the brain, and the brain, and 

why.why.
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How the Nervous System Is StudiedHow the Nervous System Is Studied

►►AnAn enormousenormous amountamount ofof neuronsneurons (individual(individual
cellscells -- informationinformation processorsprocessors ofof nervousnervous
system)system).. EachEach connectsconnects toto manymany othersothers..

►►SomeSome techniquestechniques allowallow observationobservation ofof
individualindividual neurons,neurons, othersothers aa picturepicture ofof thethe
entireentire livingliving brainbrain withoutwithout seriouslyseriously
disturbingdisturbing itsits ownerowner..

►►TheThe BigBig QuestionQuestion:: IsIs thethe mindmind justjust aa
mechanicalmechanical functionfunction ofof thethe brain?brain?

►►CanCan consciousnessconsciousness bebe reducedreduced toto thethe
firingfiring ofof nervenerve cellscells inin thethe brain?brain?

►►AreAre wewe reallyreally justjust machines?machines?

►►OrOr robots?robots?

How do we study how the brain How do we study how the brain 
creates mind?creates mind?

►►NeuropsychologyNeuropsychology::

►►NeuroimagingNeuroimaging::

►►CognitiveCognitive neuroscienceneuroscience::

Clinical ObservationClinical Observation

►Direct clinical observation of patients with
brain damage or disease.

►Link physical brain abnormality with
observable changes in behaviour.

NeuropsychologyNeuropsychology
►1848, Phineas Gage (construction foreman)
had an iron rod rammed through left cheek
& skull. Walk & talk, but became unruly,
unsociable, bad-mannered, unable to plan

►Conclusion:

►Would this tell us how everyone with frontal
lobe damage behaves? No!

NeuropsychologyNeuropsychology

►Paul Broca studied patients with left frontal
lobe damage.

►Patient called “Tan” - only articulate sound
he could make.

►Conclusion:



5/6/2008

3

NeuropsychologyNeuropsychology

►Brenda Milner worked with HM.

►Surgery for intractable epilepsy in late 50’s.

►Removed much of temporal lobe including
hippocampus.

►Conclusion:

Invasive techniquesInvasive techniques

► 1850 brain studied directly by opening skull while subject
was alive. Activate/inactivate a region & watch behaviour
change. Stimulated with electricity, chemicals, heat or
cold.

► Could also be lesioned (destroyed).

► If connecting pathways were known tissue could be
isolated by cutting (transecting) pathways.

► Nowadays (thankfully) with arrival of ethics committees -
unethical.

LesioningLesioning

► Experimental brain lesions, usually an injury to
brain tissue, in animals.

► Sometimes done in humans to alleviate
Parkinson’s Disease for example.

►Use stereotaxic apparatus to insert a fine wire into
a particular location in the brain.

NeuroimagingNeuroimaging

Views of brains anatomy (Views of brains anatomy (structurestructure) ) 

No invasion of brain tissue, owner of brain is No invasion of brain tissue, owner of brain is 
fully awake and conscious.fully awake and conscious.

►►ComputerisedComputerised tomographytomography (CT)(CT)

►►MagneticMagnetic resonanceresonance imagingimaging (MRI)(MRI)

NeuroimagingNeuroimaging

Views of brains physiology (Views of brains physiology (functionfunction).  ).  
No invasion of brain tissue, owner of brain is fully awake and No invasion of brain tissue, owner of brain is fully awake and 

conscious.conscious.

►► PositronPositron emissionemission tomographytomography (PET)(PET)

►► FunctionalFunctional magneticmagnetic resonanceresonance imagingimaging (fMRI)(fMRI)

►► ElectroencephalographyElectroencephalography (EEG)(EEG)

►► MagnetoencephalographyMagnetoencephalography (MEG)(MEG)

►► TranscranialTranscranial magneticmagnetic stimulationstimulation (TMS)(TMS)

CT ScanCT Scan
Computerised tomographyComputerised tomography

► X rays of brain taken at different
angles.

► Computer constructs detailed
composite picture of the area.

► Shows brain anatomy
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MRIMRI
Magnetic Resonance ImagingMagnetic Resonance Imaging

► Safer - no x rays.

►► MagneticMagnetic fieldfield overover head,head, reverberationsreverberations producedproduced byby
hydrogenhydrogen moleculesmolecules pickedpicked upup byby scannerscanner..

► Computer examines signals for subtle differences that
identify the tissue that generated them (blood, nerve
fibres, or membranes).

►► CreatesCreates aa 33DD anatomicalanatomical picturepicture ofof thethe brainbrain..

► Very detailed picture: shows tumours, tissue
degeneration, blood clots & leaks that may signal
strokes.

EEGEEG
ElectroencephalographyElectroencephalography

► Detects electrical currents generated by
neurons on brain surface by affixing metal
electrodes to scalp.

► Activity at brains surface only

►► PoorPoor spatialspatial resolution,resolution, excellentexcellent temporaltemporal
resolutionresolution (picks(picks upup fastfast changes)changes)

ResolutionResolution improvedimproved withwith highhigh--densitydensity
arraysarrays..

Event-related potentials

Average signals across many trials to deal with noise.

Stimulus repeated – each EEG response averaged to
produce a clearer signal - ERP.

Some measure sensory responses to stimuli – N100 –
appearing 100 ms after the onset of a stimulus.

Some associated with more cognitive functions – P300 &
N400.

N400

Linked with language processing.

Elicited in sentences where the last word is
surprising/inappropriate although linguistically legal:

A man who has lost 90% of his brain is called a zombie.

A man who has lost 90% of his brain is called a widower.

The more difficult the task, the greater the amplitude of the
N400.

PET ScansPET Scans
Positron Emission TomographyPositron Emission Tomography

► Subject injected with safe dose of
radioactive sugar resembling glucose
(metabolic fuel for brain)

► Areas that are more active will soak up
more sugar & give off more radioactivity.

► Shows which regions of the brain are
active or inactive.

PET ScansPET Scans
Positron Emission TomographyPositron Emission Tomography

►►SubjectSubject exposedexposed toto (very(very slight)slight)
radiationradiation..

►►SlowSlow toto pickpick upup reactionsreactions inin brainbrain..

►Largely replaced by functional
magnetic resonance imaging (fMRI)
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fMRIfMRI
Functional Magnetic Resonance Functional Magnetic Resonance 

ImagingImaging
►►DetectsDetects fastfast changingchanging aspectsaspects ofof brainbrain
physiologyphysiology (blood(blood flowflow && oxygenoxygen use)use)
withoutwithout anyany radioactivityradioactivity.. BloodBlood containscontains
iron,iron, changeschanges inin magneticmagnetic fieldsfields cancan bebe
detecteddetected..

►►ThreeThree dimensionaldimensional imageimage ofof brainbrain atat work,work,
showsshows whichwhich partsparts areare activeactive.. SuperimposesSuperimposes
activityactivity patternspatterns ontoonto thethe MRIMRI imageimage..

MEGMEG
Magnetoencephalography Magnetoencephalography 

►►PicksPicks upup magneticmagnetic fieldsfields generatedgenerated byby
neuronsneurons..

►►ExcellentExcellent temporaltemporal resolution,resolution, andand
complementarycomplementary toto EEGEEG..

►►MeasuredMeasured byby aa SQUIDSQUID

TMS TMS 
Transcranial magnetic stimulation. Transcranial magnetic stimulation. 

►►CreateCreate temporarytemporary brainbrain dysfunction,dysfunction, performperform
experimentsexperiments thatthat wouldn’twouldn’t bebe possiblepossible
otherwiseotherwise..

►►SeriesSeries ofof strongstrong magneticmagnetic pulsespulses onon scalp,scalp,
causescauses temporarytemporary disruptiondisruption inin regionregion
directlydirectly belowbelow thethe areaarea..

►►AreAre brainbrain areasareas usedused forfor visionvision alsoalso neededneeded
forfor visualvisual imagery?imagery?


