Central Nervous System

@ Largest organ in the body at almost 3 Ib.

@ Brain functions in sensations, memory, emotions, decision
making, behavior
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Blood Supply to Brain

“ial blood supply is branches from circle of
/" Is on base of brain

~«»vessels on surface of brain----penetrate tissue

«» Uses 20% of our bodies oxygen & glucose needs
--blood flow to an area increases with activity in that area
--deprivation of O, for 4 min does permanent injury

at that time, lysosome release enzymes
++Blood-brain barrier (BBB)
--protects cells from some toxins and pathogens
proteins & antibiotics can not pass but alcohol & anesthetics do
--tight junctions seal together epithelial cells, continuous

basement membrane, astrocyte processes covering
capillaries
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Brain Ventricles
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Cerebrospinal Fluid (CSF)

++Cerebrospinal fluid (CSF) is a clear, colorless
liquid that protects the brain and spinal cord
against chemical and physical injuries.
++80-150 ml (3-50z2)
«¢+Clear liquid containing glucose, proteins, & ions
“ Functions
— mechanical protection
« floats brain & softens impact with bony walls
— chemical protection
« optimal ionic concentrations for action potentials
— circulation
« nutrients and waste products to and from bloodstream
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+ Reabsorbed through arachnoid villi
--grapelike clusters of arachnoid penetrate dural venous sinus

++20 ml/hour reabsorption rate = same as production rate
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Hydrocephalus

+Blockage of drainage of CSF
(tumor, inflammation,

meningitis, hemorrhage or

injury)
; b «+Continued production cause
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Brain: Cerebral Cortex & Cerebral Nuclei
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Cerebral Cortex Brain: Cerebral Cortex & Cerebral Nuclei
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Limbic System
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Limbic System
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Diencephalon
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Epithalamus__
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+“*Pineal gland
— endocrine gland the size of small pea
— secretes melatonin during darkness
— promotes sleepiness & sets biological clock
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Reticular Formation
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Cerebellum
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Spinal Cord

“*Functions
—Spinal cord reflexes

—Integration (summation of inhibitory and
excitatory) nerve impulses

—Highway for upward and downward
travel of sensory and motor information
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Spinal Cord
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Spinal Cord Physiology

+ The spinal cord has two principal functions.

«+ The white matter tracts are highways for nerve impulse
conduction to and from the brain.

«+ The gray matter receives and integrates incoming and
outgoing information.

« The gray matter of the spinal cord is shaped like the letter
H or a butterfly and is surround by white matter.

--The gray matter consists primarily of cell bodies of
neurons and neuroglia and unmyelinated axons and
dendrites of association and motor neurons.

--The gray commissure forms the cross bar of the H-
shaped gray matter.

++ The white matter consists of bundles of myelinated axons
of motor and sensory neurons.
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Spinal Cord
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Spinal Nerves:31
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Meninges
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Meninges

e Posterior
SPINAL CORD: N median sulcus
Gray matter — Central canal

White matter 2 Anterior
4 % median fissure
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Spinal nerve =3 SPINAL MENINGES:
Pia mater
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Denticulate Arachnoid
ligament mater
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Dura mater
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space
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space
Anterior view and section tt gh spinal cord
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*Dura mater
dense irregular CT
tube
Subdural space filled
with interstitial fluid
*Arachnoid = spider
web of collagen fibers
Subarachnoid space =
CSF
*Pia mater
thin layer covers
BV
denticulate ligs hold
in place
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Lumbar Puncture
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«» Purpose
— sampling CSF for diagnosis
— injection of antibiotics, anesthetics or chemotherapy
— measurement of CSF pressure
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