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integration SPINAL spinal
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DEFINE NERVE Bundleof axons or fibersfound in PNS

GANGLION Clusterof neuron cellbodies in PNS

Nucleus localized collectionof neuron cellbodies in the CNS

WHITE GREY MATTER

GREY MATTER Process info
CELLBODIES Containssynapses
NONMYELINATED
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THE BRAIN
PRECENTRAL GYRUS
controlvoluntarymotor

POSTCENTRAL GYRUS
Processsomatosensoryinfo touchsensation

FRONTAL LOBE
PARIETAL LOBE

OCCIPITAL LOBE

Primary visual
cortex

TEMPORAL LOBE

PrimaryauditorycortexGYRUS
ridgeofoneofwrinkles

SULCUS
groovebween 2gyri

DIENCEPHALON

THALAMUS

Relay info

HYPOTHALAMUS
main autonomic
control center



BRAINSTEM
controls Primitive functions

MIDBRAIN CEREBELLUM
A v inforelay Musclememory
Cerebralpeduncle Balance posture

Smoothsmotorcommon

PONS
Connects to Cerebellum

Respiratorycontrolcenter

MEDULLA OBLONGATA

Cardiac Control Center
Connects to spinalcord

Many neural pathways passes

Layerof C't that wrap a MENINGES 3 S F a cerebrospinal fluidaround theCNS S C Confersprotection stable
environment MADEFromChoroid

Plexus foundinventer
CELLSFOUNDEpindym

D A P DURA MATER cells
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ARACHNOIDVILUS a ARACHNOID MATER

SUBARACHNOID SPACE PIA MATER
CSF fills here



FLOW OF CSF THROUGH BRAIN

D Lateral Ventricle
interventricular foramina

3rd Ventricle
cerebral aqueduct

3 4th Ventricle
2 taleral apertures t
I median aperture

4 Subarachnoid Space

Exit Arachnoid Vicus to bloodstream

SPINAL CORD

SPINALCORD

CAUDA EQUINA
Bunch ofspinal
nerves lumbar

region



DORSAL HORN
DORSAL COLUMN

THIER
LATERAL

LATERAL MCTEER HORN
COLUMN

VENTRALCOLUMN
VENTRAL HORN

SPINAL NERVES

CI c leavessuperiorly
the restleaves inferiorly

CERVICAL 8

THORACIC 12

LUMBAR S

SACRUM S
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NERVE PLEXUS network of neurons nerves 4 PAIRS
SystemicNerves

a

PHRENIC diaphragmmuscle
CERVICALPLEXUS thatchmusclesandsensors

muscles sensors
BRACHIALPLEXUS

Not Mr
ULNAR flexormuscles anteriorforearm

RADIALextensormuscles posterior arm forearm

AXILLARY Shouldermuscles

innervateslower
abdomenparts

LUMBARPLEXUS ofthighmuscles

senses

Thormuscles anteriorthigh
sensors

innervatesbuttocks

lowerlimbmusclesSACRALPLEXUS TIBIAL COMMON FIBULAR

Sciatic flexor posteriorthigh

CRANIAL NERVES nerves extending from
brain

CRANIAL NERVE 2 OPTIC
PERIPHERAL CONNECTION Retina
CENTRALCONNECTION Hypothalamus thalamus midbrain
Function Vision

CRANIAL NERVE 3 OCULOMOTOR
PERIPHERAL CONNECTION his Teyemovingmuscles
CENTRALCONNECTION Oculomotornucleus in the midbrainofbrainstem
Function EyeMovements



CRANIAL NERVE 5 TRIGEMINAL
PERIPHERAL CONNECTION TrigeminalGanglion
CENTRALCONNECTION Trigeminalnuclei in midbrain pons medulla
Function Relay tactile info fromface control jawmovement

CRANIAL NERVE IO VAGUS
PERIPHERAL CONNECTION Terminalganglia thoracic upperabdominalorgans Wallin
CENTRALCONNECTION Medulla

Function Control allofautonomicmotor effects t relaysvisceralsensoryinfoto
fromtorso

SOMATIC N S
SENSORY PATHWAYS lead sensoryinfo to thecerebral cortex Neuralpathw

NEURAL PATHWAYS Pathways take infofrompartof NS viachainofneurons synapses

SENSORY AFFERENT PATHWAYS Sensorypathwaystake infofromsensors to CerebralCor
Perceptionsensation

SENSOR create the perceptual info to be taken to CNS

VISION
AUDITION

GUSTATION Conductedby Cranial nerve
OLFACTION

EQUILIBRIUM
SOMATOSENSATION touch paintemp vibrationpressuremusclecontract

Conducted by cranial t spinal nerves



SPINAL SENSORY PATHWAY sensory info travels from sensor

Towards spinal cord

DSYSTEMICNERVE

2 PLEXUS

3 DORSALROOT OF SPINAL NERVE

4 DORSALHORN OF SPINAL CORD

5 SPINAL COLUMN OF SPINAL CORD

6 BRAIN STEM

7 THALAMUS

8 POSTCENTRAL GYRUS

3 sensory neurons are usually involved
SPINAL SENSORY PATHWAYS are Contralateral Pathways

CRANIAL SENSORY PATHWAYS are Ipsilateral Pathways



CENTRAL PROCESSING

TOPOGRAPHY the distribution ofparts or features on surface of or
within an organ organism

CAN BE UNEVENLY DISTRIBUTED ACROSS THE CEREBRALCORTEX

Uneven matching between sensor arrangement and
cerebral cortex surface area leads to uneven

sensitivity for a given sensation

Sensory info flows from primary cortex to association
cortices to multimodal association cortices

ASSOCIATION AREAS give
meaning to sensations

MULTIMODAL ASSOCIATION AREA
incorporate multi diff sensory
modalities t make connections

spatial awareness of our body



MOTOR PATHWAYS

MOTOR EFFERENT PATHWAYS motor commands travel inferiorly
from brain to effector organs

the targetofmotor
efferent pathways
SKELETALMUSCLES

SOMATIC REFLEX fastpathways that don't involve the
cerebral cortex can use spinal or
cranial nerves

CORTICAL PATHWAY VS REFLEX

longerpathway sensory neuron to motor
use more neuron neuron to muscle
Can use CerebralCortex o



WITHDRAW REFLEX relies on spinal cord forprocessing

AUTONOMIC N S Automatic
involuntary

PARASYMPATHETIC Rest digest
antagonistic

SYMPATHETIC Fight or flight

SYMPATHETIC VS PARASYMPATHETIC RESPONSE
TARGET ORGAN PARASYMPATHETIC RESPONSE SYMPATHETIC RESPONSE

THR THR
CONSTRICTS DILATES

SWEAT GLANDS 0 STIMULATESWEATING

I AIRFLOW T AIR FLOW
TMOTILITY SECRETIONS RELAXSPHINCTER TGLANDACTIVITY CONSTRICTSPHINCTER

ADIPOSE TISSUE D STIMULATELIPOLYSIS FATBREAKDOWN

ARRECTOR PILI MUSCLE O STIMULATE CONTRACTION ERECTSHAIR

BLOOD VESSELS 0 DILATES BV

ADRENALGLANDMEDULLA X SECRETE ADRENALINE
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PARASYMPATHIC MOTOR NERVOUS PATHWAY STARTS Brainstem Sacral

SYMPATHETICMOTOR NERVOUS PATHWAY STARTS Thoracic Lumbar



PARASYMPATHETIC NERVOUS DIVISION CRANIAL NERVES

CRANIAL NERVES 3 7 9 10
VAGUS NERVE 10

75 of all
parasympathetic

info commands

You can find nuclei in the PNS
A False

Spinal cord connects to
A Brain Stem

Synapses
is in grey matter of

nervous tissue

Main autonomic control center
A Hypothalamus

Brain structure containsmusclememory keepsbalance tposture
smoothsmotor command

A Cerebellum

Which plexus phrenic nerve originates from
A cervical plexus



Choroid Plexus creates CSF
A True

Sensory Pathway takes information from the sensor to
Cerebral Cortex

A Plexus

SpinalCordColumn
Brain Stem
Thalamus

In Somatic N S whats the only effector organ
A Skeletal Muscles

Motor pathway is always descending
A True

Where do most sensorypathways synapse in the brain
before reaching the cerebral cortex

A thalamus

info flowing through cortices of brain
A Primary cortex Unimodalassociation a Multimodalassociation

Motor pathways ultimately take commands to
A Effector organs

Route motor pathway takes through N S to relay info
frommotor cortices to skeletalmuscles

A Brainstem
Spinal Cord
Ventral root
Systemic Nerve



Pathway of Withdrawal Reflex
A Dorsal root
Ventral horn
Systemic nerve
Muscle

Sympathetic trunk is found lateral to spinal Cord
A True

All autonomic pathways start fromA Lateral horn

Sympathetic reflex arc that T HR
A Bearreceptor
Vagus Nerve
Cardiovascular center of medulla
spinal cord
Sympathetic trunk
Heart

Visual info triggering sympathetic response
A Hypothalamus

Sympathetic pathways will have their synapse close to
the effector organ

A False

Brain structure trigger sympathetic response based on emotions
A amygdala


