NeuroTutorial

GUMS Peer Tutorial Program




Too Too oo oo o o o o o o o o o o

Outline

Neurophysiology
BasidNeuroanatomy
Meningesand CSF
Vasculaneuroanatomy
Bones

Sensory tracts

Motor tracts

Cranial nerves

Eyes and visual tracts
Limb examination

Cranial nerve examination
Mental state examination
Disorders

A few other things you need to know



Neurophysiology



Action potential

Inside of neuron has lots of K+ and outside of neuron has lots of Na+

1. NT binds tdigandgated Na+ channel on the dendrite

2. Small amount of Na+ enters

3. Inside of cell becomes more positive

4. Voltagegated Na+ channels open and Na+ floods Iin

5. Inside becomes moreveé and more Na+ channels open down the
axon

6. Meanwhile, K+ channels open proximally and K+ floods out,

causing hyperpolarisation
7. Then NaK-ATPaseepolarises the cell



Release

A Signal transduction at the synapse

A AP reaches axon terminal

A Voltagegated C& channels ope, C&*influx

A Ca&*initiates exocytosi®f vesicles containingeurotransmitter
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Binding of NT A ion channel opens or
closes A change in membrane potential

Binding of NT A enzyme activation and
intracellular signalling

lonotrophic fast synaptic transmission

Metabotrophic Slower synaptic transmission

Tim e scale
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ACh recepior _ ACh receptor
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Degradation

Enzymatic degradatiore¢. AChEbreaks down Ach into acetate and
choling

Diffusion away from synaptic cleft
Reuptake intqresynaptiderminals €g. cholinereuptake)
Uptake byastrocytes



Motor end plate

AChbinds to receptor on the motor end plate

Na" channel opens

Na' influx

Small depolarization (change in endplate potential)

Action potential propagated across tlsarcolemmgcell membrane) in both directions

To To Do Do I

Excitationrcontraction coupling

AP spreads down thetlibules (invaginations in thearcolemma
A Voltagegated Ca2+ channels in tearcoplasmiceticulum open
A Ca2+ influx intsarcoplasm
A
A

)

Ca2+ binds teropomyosinA change in conformatio#, troponin moved out of the way of the myosin binding
site onactin

Myosin head attaches tactin (crossbridggormation) with the addition of ATP

Contraction
A Actinlddzt £t SR Ff2y3 o6& | OKIy3aS Ay Yeéz2aAiay O2yF2NXI A2y
A Myosin head detaches and reattaches further alongahtnmolecule (with addition of ATP on myosin)

Relaxation

A AChno longer in synapse

A Ca&*removed fromsarcoplasnmand taken back intsarcoplasmiceticulum
A Troponincovers the myosin binding site @ctin



Neurotransmitter released diffuses
across the synaptic cleft and attaches
to ACh receplors on the sarcolemma

Copyight © 2004 Pearson Educaton, Inc . putikstveg as Banjarsin Curnmings.

IP-  Contraction cycle continues if
ATP is available and Ca2* level
in the sarcoplasm is high

© Asmyosinheads N—iiTP FEE
bind ATP, the o
crossbridges detach
from actin

Figure 10-7 Principles of Anatomy and Physiology, 11/
© 2006 John Wiley & Soas



BasidNeuroanatomy



BasidNeuroanatomy

A Lobes

A Major areas
A Sulci

A Diencephalon

A Major connections
I Corpuscallosum
I Internal capsule
I Coronaradiata

A Brainstem
A Spinal cord
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Central sulcus

Motor areas involved with the control

Sensory areas involved
of voluntary muscles

with cutaneous and other senses

Postcentral gyrus Precentral gyrus

Parietal lobe =y | e e Bl Corbral gyri
& A N it & Convolutions
. _ p Cerebral sulci

General
interpretative
area Motor speech area
(Broca's area)
Occipital lobe

Frontal lobe

Combining visual
Lateral sulcus

images; visual
recognition of objects
Interpretation of sensory experiences;
memory of visual and auditory pattern
Temporal lobe
Cerebellum Auditory
area Frontal lobes

Brain stem Superior

frontal gyrus
(a)
Superior
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Longitudinal

Occipital lobes



Mesencephalic
aqueduct

~ &/ Pineal gland
L Corpora quadrigemina

’ A White matter
M R (1L P (arbor viae)

Mesencephalon

Fourth ventricle

(a) Midsagittal section



Basal Ganglia

The basal ganglia are a group of nuclei within the brain. They are, in
general, responsible for facilitating wanteabvements/behaviour
(direct pathway)yand inhibiting unwanteanovements/behaviour
(indirect pathway)They act through complex interconnections with
other neural structures.

The major components of the basal ganglia are the:

A Caudate nucleus (lies in the wall of the lateral ventricle, medial to
the internal capsule)

A Putamen(lies lateral to the internal capsule)
A GlobusPallidug(lies lateral to the internal capsule)

NOTE Caudate putamen= striatum.Putament globuspallidus=
lentiform nucleus.



Basal Ganglia




Horizontal sections
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NOTE:

Cortex

blue = direct pathway,

Corticostriatal

pathway

green= indirect pathway,
dotted line = inhibition,
solidline = stimulation.
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(caudate + putamen)
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Meningesand CSF



Meninges

There are three layers ofieningegfrom external to internal):

Dura mater

Made up of two layerg the periosteallayer attached to the skull and the
meningealayer. These layers are normally fused but at certain points, the
meningealayer plunges into the brain formiradural septa. These points
are the falxcerebri falxcerebelliandtentorium cerebelli

Arachnoidmater

Thearachnoidmater does not run into thaulci but attaches to theiavia
web-like projections.

Piamater

Thepiamater runs along the contours of the brain, following egghusand
sulcus



CSF

Cerebrospinal fluid (CSF) is a fluid that surrounds the brain and helps to
nourish and protect it.

CSF production

CSF is produced in the choroid plexus of each ventricle. The choroid plexus i
a group of capillaries lined pendymalcells (a type ofjlia). These
ependymalkells are connected by tight junctions, so they create a barrier
gKAOK LINBOSYI ddz0 a0l yOSa FTNRY 3S
substance can get directly through tependymalcells. Therefore, the
ependymalcells act to filter blood to form CSF.

CSkFeirculaton

After it is produced, CSF travels through the ventricles and into the
subarachnoid space via the lateral and median apertures in the walls of
the fourth ventricle. The motion of the CSF is aided by long cilia of the
ependymalcells lining the ventricles.
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CSF

CSF requlation

In adults, the normal CSF volume is approx. 150mL. Approx. 500mL of CSF is produced and drained e
day. However, if something obstructs drainage, the CSF will accumulate, resulting in hydrocephalu:

CSF drainage

CSF drains from the subarachnoid space thramgkhnoidvilli into the duralvenous sinuse#\rachnoid
villi are little tufts ofarachnoidmater that poke through theneningealayer (the inside layer) of
duramater and project into the superi@agittalsinus.

Dural venous sinuses

The CSF and venous blood drain intodneal venous sinuses. These sinuses are formed where the
menigeallayer of theduraplunges into the brain while thperiosteallayer stays lining the skull,
creating a space. This space is filled by venous blood.

Theduralvenous sinuses include the supersagittalsinus, inferiorsagittalsinus, straight sinus,
transverse sinus, sigmoid sinus, cavernous sinus, and some other smaller sinuses (see picture).

Theduralvenous sinuses drain into the internal jugular veins (via the cavernous sinus).



Emissary vein Diploic vein
Dura mater
Cersbral vein Dural venous sinus Skult

Inferior sagittal sinus
Pia mater Superior sagittal snus Sigmoid sinus
Subarachnoid space Arachnoid mater Superlor patrosal sinus

Basilar sinus

Sphenoparietal sinus

Intercavemacus sinus

Ophthalmic vein

Cavernous sinus  Pterygoid plexus of veins



Vasculamneuroanatomy



o To Do I

Arterial supply

TheCircle of Willis is the most important feature in arterial supply to the brain. It is formed by
anastamosesf arteries coming in, and arteries going off to the brain.

The arteries coming into the Circle of Willis are the basilar artery (formed by the two vertebral
arteries which come off theubclaviararteries) and the internal carotid arteries.

The arteries coming out of the Circle of Willis are the anterior, middle and posterior cerebral
arteries (all paired). The anterior and middle cerebral arteries look to be continuous with the
internal carotid arteries in the Circle of Willis. The posterior cerebral arteries are formed by
bifurcation of the basilar artery (see picture).

Anterior cerebralA most of the medial and superior surfaces of the brain and the frontal pole
Middle cerebralp lateral surface of the brain and the temporal pole
Posterior cerebrady inferior surface of the brain and the occipital pole

There are two posterior communicating arteries and one anterior communicating artery, which
anastomoseo help form the Circle of Willis






