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Ch 4 part 3: PNS physiology is mostly review of Ch 4 part 1 /
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Ch. 4, part 2: Central Nervous System

PowerPoint updated 2/3/25

Objectives:

1. Recognize the 6 brain regions & their primary
functions.

2. Brain Blood Supply, Blood-Brain Barrier, and
Brain Injuries

3. Brain Imaging Techniques Used in Medicine




Anatomy Review!

CNS = brain & spinal cord
(where majority of neurons located).

PNS = other nervous tissue outside CNS

Anatomy Review! pg58.59 wiki text

1. Cerw_lyrvm

2._ 1) alon //a/
3._ (N Pomain

4. PonS

5._[Nedula

6. C-osebellum

Ques:
What 3 brain regions make up the “brainstem”

Yoo Mmider0 mesula
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Region 1: Cerebrum (Forebrain) Pg 58 -59 Wiki text

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display

Motor areas involved with the
control of voluntary muscles

P
A

Central sulcus

Sensory areas involved
with cutaneous and
other senses

Frontal lobe 4 f
e ( p Parietal lobe
/
Motor ( Y/ ;
speech area v 7 _General_
(Broca'sarea) r interpretive

area

sulcus : = , Occipital lobe

_ A/ Combining yisual < ac+e x
éyfnﬂry_area ‘ images, visual
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Interpretation of sensory objects
experiences, memory of

visual and auditory patterns

Temporal lobe

Region 1: Cerebrum (Forebrain)

e
6 Cerebral Lobes and their major cortexes l"\"’s' S

S
Has Motor cortex (precentral gyrus) — voluntary motor control
Y

Has Broca’s motor speech area — motor control for speech Has Prefrontal cortex — higher
thinking, sense of self, primal emotions.

2. Parietal Lobe: 5. Insula Lobe:
Has Sensory cortex (postcentral gyrus) — perceiving touch, Has gustatory cortex — for

pressure, pain, temperature. Has part of Wernike'sarea (for perception of taste
understanding the written & spoken word (language center).

Motor areas involved with the,

control of voluntary muscles Central sulcus

L Sensory areas involved
77,4 Qe
3. Temporal Lobe: BN
Has Auditory cortex — for sound perception e I S e
Has Olfactory cortex — for smell v I

area

Lateral

Tactory cort -
H -
Has part of Wernike’s area sulous — ) B occoial ove
—_—_— = >

Combining visug

4. Occipital Lobe: mages,vsual

tecognion of

Interpretation of sensory § Z objects

Has Visual cortex for sight, & xprences, nemoy o

visual and auditory patterns

part of Wernike’s area

Temporallobe
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Copyright © The McGraw-Hill Companies, Inc. Permission required for reproductio

Precentral gyrus

Postcentral gyrus =

Thumb,
fingers,
and hand

Hand, fingers,
and thumb
Facial ¢

expression

Salivation
Vocalization
Mastication

i o\
=Y ; ’ S 5y Tongue
Swallowing ‘& S/

\ ¥ 4 and pharynx|
[ '
ﬂ y Insula
Insula - 7}

C S

DO NOT need to
memorize figure! o 7
7
Cerebrum & Language ;64 -65 wiki Text
{,-Q €y Le c e uan Copyight© T MeGran Companes, n. Pemission requred for
* Broca’s area: Motor cortex

(precentral gyrus)

Metor Specchn

&9
AR

S, ur e(;-‘\'ﬂ- \
* Wernicke’s area: L‘L”}"“‘bc’
(pronounced “vernicka”)

Motor speech area
(Broca’s area)
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Aphasias = communication disorder that results from damage or
injury to language parts of the brain.

Broca’s aphasia = (non-fluent aphasia) /‘(‘/_

understand languaae
vy bave é\%cu“fy 9‘14'31'-”? Word S out,

Click HERE for YouTube video of patient with AP’/AS’/# *

Broca’s aphasia

Wernike’s aphasia = (fluent aphasia)
N ocCS Came OuF eaS)

LndecSrane  of [Gnﬁquq = Eaa)b/

Click HERE for YouTube video of patient with Wernike’s
aphasia

Click HERE for FMU’s Speech Pathology Program

Cerebrum & Sleep ¢/ ’“

Lo~
SO G
O TS g

2 Sleep Categories:
1. non- REM = stages 1 — 4 (80% of sleep)

2. REM = stage 5 (20% of sleep)
~ > Limbic (emotional) system remains active
> GABA inhibition of :
a. AWarenesy oS uvnimpertant st

b. S 3&._,(2-]1::,, mugcles Sleep twitch =
) “myoclonus”

During sleep the reticular activating system (RAS) can
arouse you w/excitatory neurotransmitters if important
stimuli sensed.

(see RAS later)

10
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https://youtu.be/RMa9BVpJkYQ?t=1
https://youtu.be/3oef68YabD0?t=2
https://www.fmarion.edu/healthsciences/speechlanguagepathology/

Cerebral Basal Nuclei (Ganglia) & Motor function:

* Nuclei located deep within the cerebrum Hter serrar GoneR

* Frontal motor cortex neurons communicate with basal nuclei

* Basal nuclei send inhibitory signals to thalamus which send
signals back to frontal motor cortex. i \

(®) @¢. Claustrum Thalamus

Putamen

Globus
pallidus

Caudate
nucleus ;“/

Cerebellum

11

Spinal cord

11

Cerebral Basal Nuclei (Ganglia) & Motor function:

* Nuclei located deep within the cerebrum

* Frontal motor cortex neurons communicate with basal nuclei

* Basal nuclei send inhibitory signals to thalamus which send
signals back to frontal motor cortex.

MOTOR Effects of cerebral basal nuclei:
- Maintaining purposeful motor activity but inhibit unwanted activity
- Monitor & coordinate slow sustained muscle contractions

1. Claustrum — provides vissal Seedbacke Jor matos fomction }vqu)qncL

2. Wnen — rhrh‘rf WYQmCﬁ"’ ?)‘f?h :nﬁ, IQG\fhf'r)SI Q,né exe c,u.}—,‘a/] ;
AT - ‘?lan" of acten.

3. Globus pallidus — ~volved Jn volun—}ary Ve v <one N

5
. A o £
4. Caudate nucleus— Control>  myfhmic Swingoms "iﬁ; iw",;r[,gas

~\
[Degeneration of neurons here associated w/Huntington’s Chorea

12
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uis. CLINICAL APPLICATIONS

MeUEH
-

. Degeneration of the neurons in the caudate nicleus, one the basal

o nuclei and partof the corpus striatum, occurs in Hu

" disease. This produces acterized by uncon-
trolled, jerky movements. Degeneratton of dopamine-releasing neu-
rons that go from the substgnt caudate nucleus produces

disease includguscular rigidity, resting tremor, and di
' movements.

ulty initiat-

13

Cerebral basal nuclei & Emotions : The limbic system

Cerebral nuclei work with hypothalamic and thalamus nuclei to process primal
emotions & behavioral drives.  pg 60 wiki Text

Limbic effects of cerebral nuclei : | )
g
Amygdala — fear cemtefr (})Jnhkl- ! Sca %

. AN
Cingulate gyrus (above corpus callosum) = Corms associahor \‘bm
* bavise and positive of nesodive  ouvtrsme. *Could 90 erHro—

. [N SV
Septal nuclei (below corpus callosum) = retnTorce s behaviors 4
w.-\rk D“A ou»)—can,c . ‘
Diencephalon structures: Cg ooo° 3««.—3 -

Hypothalamus =
.
Thalamus = f‘e,|0«7 54—&-’%”\ Soc sor-i-fng aﬁf-ef\cl/rhg a;
éc%w&ng info . 14

14
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Review

Brain Region 1: Cerebrum

- Cerebral lobe cortexes and their functions
(frontal, parietal, temporal, occipital, and insula)

- Cerebral division of motor and sensory perception in body
(precentral an postcentral gyrus.

- Cerebrum & language (broca’s and wernike’s areas, and aphasias

- Cerebrum & sleep

- Cerebrum & memory

- Cerebral nuclei & motor function

- Cerebral nuclei & emotions (limbic system)

15

Brain Region 2: Diencephalon (forebrain)

* Thalamus = relay station that receives and sorts sensory (ascending) info &
relays to appropriate cerebral cortex.

* Hypothalamus = has many neurons with many functions!

16
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Brain Region 2: Dlencephalon (forebram) - the thalamus

Copyright © The McGray-Hill C i ion or display.

Cerebrum
(coronal

Pathways

Brain stem
(transverse
sections)

B ”‘\Sensory Impulse
- & xr

Spinal cord from skin

(transverse :grlrgheroarture,

section) pain receptors
17

Hypothalamus nuclei & functions:

- Link between nervous & endocrine systems
- Controls pituitary gland

Dorsomedialgucleus

Paraventricular
nucleus

gsterior nucleus

% Anterior nucleus

%‘ Preoptic area

Suprachiasmatic
nucleus ;
: /
Optic chiasma

Ventromedial nucleus

ammillary body

Draoptic nucleus %

Median eminence

Anterior pituitary / \ Posterior pituitary
(adenohypophysis) (neurohypophysis)
L Pituitary gland !

- Controls autonomic sympathetic response of body - adrenal medulla’s production
of epinephrine during fight/flight.

18
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Hypothalamus nuclei & functions: *
P

Has nuclei that functions in homeostasis: 5“7 }‘:S\" o5melas

AV C Rorm one , f
Supradptic= Secsedes ATH when bisod sald condent CdﬂMﬂ‘ﬁ"‘J’b):S high

Paraventricular = Seceetes oxydocin
Anterior = b-éy Yergeratude requdation - Aotarchica »Y

romedial "Wemus de M, " ,%baéelﬁ of fove =
>fullness (satiety) center, \L
>fear, aggression, & reproductive (GnRH) ¢,

the 4 F's: ﬁd‘-'l CFiant , T lary & D‘”\J'cc&%l‘b
(Fem ), -

Prrls S'Id">, ’
aI = rCJSu\,la-'} es Hﬂﬁ&( I%ﬂ%

Preoptic = Yorst centat (uﬁjo_ .l—oé,;qg) @oo
7 &

Suprachiasmatic = (‘egu\cﬁ'c 5 Slee@ o aiee o\é' e _
c?/(})&_ .,

Brain Region 3: Midbrain* VA

1. Superior colliculus = eauates &u#ia M i

-‘rmdﬁi“‘; of mwif.g ab}cd's.

19

2. Inferior colliculus = {vure
head dvwacd & soucce
& urw,xPepi—ze ;’Ouné}

3. Red nucleus =

Cerebellum”

Condeo\ o posrveal , 1\
Mot les ol bolanee . o o s
4. Substantia nigra: Sec¢ Fes AOTEM 4 N T
> Nigrostantial dopamine system — 0p - m‘m
fine rotr z_oﬂ"r’ﬂl L :,( f .mm“

> Mesolimbic dopamine system — =

0\55ao‘~o-\—eé with addic -‘r:oq : &
5. Part o@ | -

20
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Drug Abuse & Dopamine Stimulation:

Nicotine - dopamine agonist
Heroin & morphine - Wgonist by
stopping GABA inhibition of dopamine

Benzodiazepine (Valium) —Elgggm_i'rlggggﬂist

Cocaine & amphetamines — dopamine agonist

—

Alcohol — dopamine agonist
i

21

CLINICAL APPLICATION ~4

The positive reinforcement elicited by abused drugs-
involves the release of dopamine by axons of the mesO
limbic system. These axons arise in the mi g
terminate in the nucleus accumbens of the forebrain, deep
in the frontal lobe. Nicotine from tobacco stW'
minergic neurons in the midbrain by means of nlC?t'm'c
“ACh receptors. Chronic exposure to nicotine desensitizes
the nicotinic ACh receptors in the midbrain, contributing to
nicotine tolerance and increased dependence. The opioids
(heroin and morphine) stimulate opioid receptors, and tlje
cannabinoids (fMana) stimulate endocannabir:lgld
receptors in the midbrain. This leads to reduced activity
of GABA-releasing inhibitory neurons that synapse on the
<dopaminergic neurons in the ventral tegmental area. Ben-
zodiazepines (Valium and zolpidem) may similarly reduce
the inhibition of these dopaminergic neurons, increasing
dopamine release by the mesolimbic dopamine system.
Cocail amphetamine pr mine stimulation
in the nucleus accumbens by inhibiting the reuptake of
dopamine into presynaptic axons. Ironically, drug abuse
Can desensitize reuronsto dopamine and so lessen the
rewarding effects of dopamine release.
M@‘ﬂ%ﬂ%@olimbic dopamine
Rathways;—particularly in the nucleus accumbens, but it
also affects receptors for other neurotransmitters. These
include NMDA (glutamate), GABA, serotonin, nicotinic
ACh, opioid, and endocannabinoid receptors. By influenc-
ing these receptors, ethanol affects the function of a variety
of brain regions including the prefrontal cortex, hippocam-
ygdala, and other structures of the limbic system.
es In'chron]c alcohol abuse are permanent,
: Oﬂfeed effects (chapter: 3) that

dbrain and

Pons
= Some of RAS
= 2 autonemicteéspiratory centers:

Medulla oblongata

= Some of RAS

= regulates involuntary sneezing,
swallowing, ggggi_nm\_/:gm_itirlg

(decussation of pyramids)

= Primary site for crossover of motor control

2. Voesewmoror Ceatel
3. (‘eepirahty (enye

Has 3 autonomic life-support centers:
1. Cocdlae Cenred {HR & Bi’)

Car-}-c(te 5

Brain Regions 4 & 5: Pons & Medulla (hindbrain)

reproduction or display

) [ Preumotaxic area
Brain stem

respiratory | Apneustic area
nters ’
s Rhythmicity area
Reticular formation

Medulla oblongata

22
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http://people.fmarion.edu/tbarbeau/236%20Clinical%20App%20Drugs%20Neurotrans.jpg

The reticular activating system
(RAS)

23

The reticular activating system
(RAS) slide updated 6/4/25

= system that distinguishes between
unimportant and important
(ex. life-threatening or saving) stimuli.

> In Midbrain, Pons, and Medulla (brainstem),
thalamus & hypothalamus.

> Involves 4 neurotransmitters to arouse or inhibit cerebrum:
Excitatory (wakefulness or awareness)
1. Nocepimephaine

2. Ach
3- D{)P&W\\f\&

4. H\/Qoue-!r;ﬂ ~ low lecels associated W moccol e
Inhibitory (promotes sleep or decreased awareness)

5. GAOA

Read Clinical App Pg 139 and OQME:
The effect of drugs on RAS.

2y,

24

24

6/5/2025

12


http://people.fmarion.edu/tbarbeau/236%20Clinical%20App%20RAS%20valium%20GABA%20antihistamines.jpg

CLINICAL APPLICATTUREE ===

Many drugs act on the RAS to promote cither sleep o
wakefulness. Amphetamines, for example, enhance dopa-
mine action by inhibiting the dopamine re'uptake transporter
thereby inhibiting the ability of presynaptic axons to remove
dopamine from the synaptic cleft. This increases the effec-
tiveness of the monoamine-releasing neurons of the RAS _\}

enhancing arousal. The ar)tlhlstamlne Bena_dryl, whuf:h can [ o an

cross the blood-brain barrier, causes drowsiness by inhibit- | ;pagonnist
ing histamine-releasing neurons of the RAS. (The antihista- | to _
mines that don’t cause drowsiness, such as Claritin, cannot | ctyicholine

cross the blood-brain barrier.) Drowsiness caused by the (ACh)
benzodiazepines (such as Valium), barbiturates, alcohol,
and most anesthetic gases is due to the ability of these
agents to enhance the activity of GABA receptors. Increased
abiity of GABA to inhibit the RAS then reduces arousal and

o

25

Brain Region 6: Cerebellum (also hindbrain)

> Receives sensory info from proprioreceptors (in joints & muscles)
to coordinate muscle movement for balance & posture.

» Stores learned motor patterns (“muscle memory”)

i \

2 plexus of
Medulla—/ \ fourth
oblongata ventricle

(b) Nlustration of parasagittal section 25

26
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Cerebella ataxia

. \'} .. CLINICAL APPLICATIONS

:;)fl‘):mage to the cerebellum produces ataxia—a lack of coordination
5/ resulting from errors in the speed, force, and direction of movement.
" The movements and speech of a person with ataxia may resemble
those of someone who is intoxicated. A person with damage to the cer-
ebellum may reach and miss an object, and then attempt to compensate
Mﬂp@ilc direction. This can produce back-
and-forth oscillations of the arm.

Click HERE for YouTube video
of “intention tremors”

27

Cerebella hypoplasia = \l growst (size) oF
low eyfeoth CereleMo g

— Maum‘f'/ba{q e ISordes

In humans (1 / 100,00 births): Click HERE for YouTube video (~4 min)

28
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https://youtu.be/ZkM-1MLn0_A?t=1
https://youtu.be/Ar6OqAc7eIM?t=38

Review

* 6 Brain Regions
* Know cortexes of cerebrum, wernike’s and broca’s areas.
> aphasias
* Diencephalon (Thalamus & hypothalamus functions)
* Midbrain & nuclei
- superior/inferior colliculus
- Red nucleus
- Substantia nigra
- RAS
* Pons (pneumotaxic and apneustic centers, RAS)
* Medulla oblongata (cardiac, vasomotor, respiratory centers & RAS)
* Cerebellum

29

29

CNS Meninges = membranes the cover the brain & spinal cord.

3 Meninges:

1. Dura mater = G

2. Arachnoid mater = ¥ _Arachnoid

Pia mater
3. Pia mater =
Cerebrum

Subarachnoid
Cerebral Space

cortex
Common drugs that are lipid-soluble & cross BBB...

e Ethanol
* Nicotine
* caffeine

i
w

Varlbom
st

e 2

* Tetrahydro-cannabinol (THC)
* anesthetics

30

6/5/2025
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Brain blood supply:

> Uses 15% of arterial blood supply

> Uses 50% of blood glucose!

> Few minutes of “ischemia” = brain tissue death!
Ischemia= | 655 ofF biecd Flow

a>s OP b{adcl« F)Ow "B‘D bch.‘l‘j

Stroke = %

31

Blunt force injury to brain and hemorrhage and/or brain
swelling (slide updated 6/5/25 — moved up in powerpoint order)

. Contrecoup
Ex. Coup-Contrecoup brain (/_,.»;’T S
Injury versus Concussion /\{2{4
Hard cranial bone damages soft brain ‘
tissue and can also cause hemorrhaging | - /
J mary Secondary
and hematomas. A Impact Impact

Click HERE for GIF

MakeAGIF.com

32
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https://i.makeagif.com/media/6-29-2015/gBPlFm.gif

> Concussion = a mild brain injury caused by a bump, blow, or jolt to the
head, or by a hit to the body that causes the head to move rapidly back and
forth. It results in temporary disruption of normal brain function, but usually
does not cause lasting damage. Symptoms can include headaches, dizziness,
confusion, and memory loss.

> Coup-Contrecoup Injury =/ severe brain injury from high impact trauma
(e.g. car accident or fall) where brain is bruised at two locations due to the
forces of the impact. This type of injury can lead to more severe symptoms
than a concussion, including seizures, partial paralysis, and even coma &
death. Concussions in Sports e it oy

Coup injury Contrecoup injury

33

Acute Cerebral Hemorrhage (Hematoma)

Subdural hemato

Blunt force blow to head can rupture small blood
vessels (hemorrhage) causing formation of
hematoma (blood pocket).

Fluid buildup causes damaging pressure necrosis.
AR ISk

Click HERE for YouTube surgical video on removal of a
subdural hematoma (*warning — graphic content)

PG
http://www.iflscience.com/brain/watch-neurosurgeon-perform-

subdural-hematoma-operation Intra-Cerebral Hemorrhage 34

34

6/5/2025
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https://youtu.be/s-ARAkG3oPE
http://www.iflscience.com/brain/watch-neurosurgeon-perform-subdural-hematoma-operation

[READING ASSIGNMENT

Part 3. Techniques for Evaluating the Brain

1) X-Ray = single x-ray beams sent through body part, which produces
image showing high density tissue (bone or contrast media) as white and

lower density tissues (soft tissue) as variations of gray, and air spaces as
black.

Relatively cheap (national average for chest x-ray = $100, but depending on
city and insurance can be more or less)

Best for viewing bone

Poor for viewing soft tissue

2) CT Scan = multiple x-ray beams sent through body, and tissue of different
densities are analyzed by a computer to produce high quality images of
tissues. Can show “slices” through a tissue. (computed tomography)

» Expensive (national average cost = $1,200, but depending on city and
insurance can be more or less)
* Good for viewing soft tissue

3 Monitor

Scan slices

| Radiologist

= Intracerebral Hemorrhage
(bright white area)
CT Scan Slice of Brain

Normal CT Scan
Slice of Brain

36
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3) MRI Scan = uses a powerful magnetic field and pulses of radio wave
energy to make pictures of tissues. (magnetic resonance imaging)

insurance more or less)
e BEST for viewing high detail in soft tissue

Lateral
ventricle

Third
ventricle

White
matter of

Patient
Table

cerebrum
e Eamm——— Gray

matter of
cerebrum

From WT. Carpenter and R W. Buchanan, “Medical
of Medicne 330665 1994, fig 1A 01994 Ms

Schizophrenia® in New England Journal
wsetts Medical Society. All

* VERY expensive (national average cost = $2,600, but depending on city and

4) PET scan = uses radioactive glucose tracer to determine how tissues
are working. (positron emission tomography)

* VERY expensive (national average cost = $1,600 — 4,000, but depending on
city and insurance more or less)

* Can tell you if tissues or organs are functioning normally

&

Mild cognitive Alzheimer's
impairment disease

38
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scalp. (electroencephalogram)

5) EEG = Brain neuron activity measured with electrodes placed on

b "‘*‘““"’\M&MW;VW ‘(&i‘l \""N'Al -
\l'” ‘\)’"\y P l\’\ yu‘u"‘.MMm"". f""\lW'WA‘u

M AP e M g et

A A
'

Coad : . e\
mJ\ al v -,.'\J \"AJ W "-»\u ,[ ‘,,\,\,u Y «‘f-.' s ’l‘.‘;‘.""".

AN A

GAMMA:
Active Thought

BETA
Alert, Working

ALPHA
Relaxed, Reflective

THETA
Drowsy, Meditative|

DELTA:
Sleepy. Dreaming

39

Review

CNS meninges

Blood flow to brain

Brain imaging techniques
- X-Ray
- CTscan
- MRI scan
- PET scan
- EEG

Hematomas and coup-contracoup brain injuries

40

40
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_gd structure, spinal roots,

The Spinal Cord

CAinjry (tetraplegia) s -
(hiy -
(craplegia)

Cenvical
(8 Cervical Nerve Pairs)

T6injury
A\ (paraplegia)

Lumbar

AE
(5 Lumbar Nerve Pairs)

I
-
g Sacrum (5 Sacral Nerve Pairs)

=1 Coccygeal Nerve

Ll injry
(paraplegia

and spinal nerves.

The Spinal Chord
* is part of CNS

* Has 4 paired regions:
Cervical (C1-C8)

. Thoracic (T1-T12)

3. Lumbar (L1 - L5)

4. Sacral (S1 — S5)

5. Coccygeal (1 pair)

olid spinal cord ends
~L2 and branches into
bundle of separate
Lumbar & Sacral nerves
called cauda equina
(horse’s tail).

41

41

CNS Division of White Matter Vs Gray Matter:

White matter = mylenated neurons in brain and
spinal cord. Functions to transmit info from one
place to another.

> In brain — white matter found interior

> In spinal chord — white matter exterior

Gray matter = pigmented neurons found in

brain & spinal cord. Function as integration

centers where info is interpreted and motor
commands made.

> In brain — gray matter in outer cortexes and
cerebral nuclei center.

> In spinal chord — gray matter in center marks
end of CNS, has butterfly shape.

Gray cortex

nuclei

Ventral horns <oV

42
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Dorsal horn of spinal cord = receives sensory (afferent) info from body.
Ventral horn of spinal cord = delivers motor (efferent) commands to muscles/glands

Dorsal root Dorsal
ganglion root _I
Cell body of 5e “?’o
Dorsal Jaon MY Sensory neuron 7
- s
|
Somatic
] Z motor neuron
Association neuron )
(interneuron)

Spinal
¢ P!

White matter ) nerve

Gray matter

Spinal cord

> horns lead to dorsal & ventral roots (outside cord), which is start of PNS.
- dorsal root has enlarged ganglion — where cell bodies of sensory neuron cell located.

> Roots merged into mixed spinal nerves (contain both sensory & motor info.)

43

Dorsal spinal roots receive sensory info.
Dermatome = Skin’s sensory body map.

1. Cervical (C1-C8)
- back of head
- neck & shoulder
- dorsal & latera

2. Thoracic (T1 -T12)
- torso

3. Lumbar (L1- L5)
- lower back
- anterior legs

4. Sacral (S1 — S5)
- groin & anus
- posterior legs

44
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Dermatome & Shingles

“Shingles” = painful skin blisters & rashes that develop, usually on one side of
body due to childhood exposure to chickenpox virus (varicella zoster), which
lies dormant in dermatome.

Virus lies dormant in derry
w/immunosuppression.

5D TO KNOW

Shingles is a disease that causes

a painful skin rash.
About 1 in 3 people will get
shingles, and your risk increases

as you age,

It comes from the same virus that causes
chickenpox. Although there is no cure, shingles

45

There is now a Shingles vaccine.
CDC recommends 2 doses, spaced 2 — 6 months apart

- ponent
Mis05r .. =)

w w To0ans ¥
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Ascending & Descending Tracts of Spinal C6rd - =

Postcentral
gyrus { l

e Tracts of axons carry information between t:ijgfrge‘r

spinal nerves and brain neurons
1. Ascending tracts

— carry sensory infor
* Originate in spinal
* Sorted at thalamus

* Endin parietal sensory co
(postcentral gyrus)

— Ex. spinothalamic tr,

* Ca rry signals t Lateral spinothalamic tract

(axons of second-order neurons)

]
X7

Spinal cord —‘

”
N pain receptor

Axons of first-order
neurons (not part of
spinothalamic tract)

Fig 5.17 )4y
L, Temperature
receptor
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Ascending & Descending Tracts of Spinal Cord

cerebral cortex

* Tracts of axons carry information between
spinal nerves and brain

2. Descending tracts

— carry motor comm
to motor neurons

— Corticospinal (pyramidal,

e Originate in prima Pyramid

(precentral gyr

* Sorted at thala

* Endin spinal cord

* Important for compl
movements.

Lateral
corticospinal
tract

Lumbar
spinal
cord

Clinical App : Babinski reflex—in normal infants or  Fig5.18 s
adults with corticospinal tract damage. :
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The Babinski reflex is dorsiflexio
(splaying) of toes when plantar sur
foot is stroked. Normal in babies (click
HERE) but abnormal in adults.

In adults, plantarflexion (curling) of toes is
normal when stroke plantar surface of
foot (Click HERE). Babinski reflex is

abnormal. W\ o< ma) ﬁ}"“\x oo norm\g\éw\){

i .[;,

.. CLINICAL APPLICATIONS

R
-'.':J);e corticospinal tracts appear to be particularly important for

voluntary, complex movements. For example, speech is impaired if
there is damage to thgacorticospinal trge{s in the thoracic (chest)
breathing continues.
Damage to the corj ically tested by the
presence of the Bab sole of the foot is
tmal adults to produce
. When normal infants or

.I.l{.

are stimulated in this

and their great toe

extends upward.

Extensor planter reflex
{Babinski's sign)

N up

Fanning
of toes
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Review

" Spinal cord structure, spinal roots, and spinal nerves.

> diff division of white and gray matter between brain & spinal cord.
> spinal cord has dorsal & ventral horn (sensory Vs motor info)

> spinal horns give rise to spinal roots

> dorsal root of spinal cord provides “dermatome”

> Shingles

" Ascending & Descending tracts of spinal cord.

50
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https://youtu.be/8sbFQQYbYLk
https://youtu.be/oI_ONptx2Ns
https://youtu.be/BDaKNmJUR4M?t=48
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