Chapter 9 Notes

Brain Pages: 234-237
Brain:

· Composed of 100 billion multipolar neurons and an innumerable amount of nerve fibers that communicate with one another and with other parts of the body.

· Three Major Portions:

· Cerebrum: Largest part, nerve fibers associated with sensory and motor functions. Also provides higher mental functions: memory and reasoning.  Diencephalon: Also process sensory information

· Cerebellum: center that coordinates voluntary muscular movements
· Brain Stem: Connects parts of nervous system to brain and regulates certain visceral activities.
· Structures of the Cerebrum:

· Contains two cerebral hemispheres, mirror images. Right and Left Halves.
· Corpus Callosum: deep bridge of nerve fibers that connects hemispheres.
· Convolutions (gyri): ridges that are separated by grooves.
· Sulcus: shallow groove that separates convolutions
· Fissure: Deep groove that separates convolutions
· Arrangements and depressions form distinct patterns in all normal brains.
· Longitudinal Fissure: Separates R and L cerebral hemispheres
· Transverse Fissure: Separates cerebrum from cerebellum
· Several Sulci divide hemispheres into lobes.
· Five Lobes: Named after skull bones
· Frontal Lobe: anterior portion of each hemisphere, Ends at central sulcus posteriorly and lateral sulcus inferiorly.
· Parietal Lobe: Posterior to Frontal lobe
· Temporal Lobe: Below frontal and parietal and is separated from them by lateral sulcus.
· Occipital Lobe: Posterior portions of each cerebral hemisphere, separated from cerebellum by dura mater. 
· Insula: located deep within lateral sulcus and is covered by frontal, parietal, and temporal lobes. Circular Sulcus separates insula from other lobes.
· Cerebral Cortex: thin layer of gray matter, outermost portion of cerebrum. Covers convolutions and dips into sulci and fissures. Contains 75% of all neuron cell bodies in nervous system.
· White matter: below cerebral cotex, makes up bulk of cerebrum, connects neuron cell bodies of the cortex to other parts of NS.
· Functions of Cerebrum:

· Higher Brain functions, contains centers for interpreting sensory impulses and centers for voluntary muscular movements, stores information of memory and utilizes reason. Responsible for intelligence and personality.

· Functional Regions of Cerebral Cortex:

· Motor Areas lie in the frontal lobes in front of central sulcus. As impulse travels out of brain and into spinal cord it crosses tracts. Explains why right side of brain controls left side of body and vice versa.
· Motor area can be further broken down: Broca’s Area

· Sensory Areas: Located in several lobes, receive sensory receptors that produce feeling or sensation. Like motor, sensory fibers cross tracts. Book gives many examples

· Association Areas: Neither primarily sensory nor motor, connect with one another to other brain structures. 

· Analyze, interpret sensory experiences, oversee memory, reasoning, verbalizing, judgment and emotion. Can be broken down into specific areas of intellectual processes, Page 236

· Hemisphere Dominance:

· Each hemisphere participates in basic functions but most people show a dominance, Dominant Hemisphere, that controls certain functions.

· 90% of population has left hemisphere dominance for language-related activities: Speech, Writing, and reading and for complex intellectual functions such as verbal, analytical and computational skills. In others, its just the opposite or both are equally dominant.

· Non-dominant hemisphere is responsible for basic functions along with nonverbal functions, such as motor tasks that require orientation of body in space, understanding and interpreting musical patters, and non visual experiences. Also controls emotional and intuitive thinking.

· Corpus Callosum allows dominant side to control non dominant side.

· Basal Ganglia:

· Several masses of gray matter deep within cerebral hemisphere

· Neuron Cell bodies serve as a relay station for motor impulses originating in the cerebral cortex and passing into the brain stem and spinal cord. 

· Produce most of inhibitory neurotransmitter dopamine. 

· Impulses normally inhibit motor functions, controlling various skeletal muscle activities.

Ventricles and Cerebrospinal Fluid

· Ventricles: series of interconnected cavities

· Lateral Ventricles: (1st and 2nd) Largest, extend into the frontal, temporal, and occipital lobes.

· 3rd Ventricle: Midline of brain beneath corpus callosum, communicates through the interventricular foramina

· 4th Ventricle: located in brain stem, connects to 3rd ventricle through the cerebral aqueduct, continuous with the central contain of spinal cord and has openings that lead into the subarachnoid space of meninges.

· Choroid Plexuses:

· Tiny reddish masses of specialized capillaries from the pia mater

· Secrete cerebrospinal fluid 

· CSF completely surrounds the brain and spinal cord (organs float in fluid, protects against jarring) 

Diencephalon

· Located above midbrain and between hemispheres

· Mostly gray matter

· Contains the thalamus and hypothalamus
· Also includes: optic tracts and optic chiasma, infundibulum, posterior pituitary gland, mammillary bodies, pineal gland. See Page 239

· Thalamus:

· Central relay station for sensory impulses, receives all sensory impulses except smell.

· Channels impulses for interpretation

· Produces general awareness of certain sensations: Pain, Touch, and Temperature.

· Hypothalamus:

· Maintains homeostasis by regulating a variety of visceral activities and linking N.S. to endocrine system.
· Regulates: Heart rate and arterial blood pressure, body temp., water and electrolyte balance, control of hunger and body weight, controls movements and glandular secretions of stomach and intestines, stimulates pituitary gland to secrete hormones, sleep and wakefulness.

· Diencephalon also controls emotional responses. 

· Limbic System: made up of deep masses of gray matter (thalamus, hypothalamus, basal ganglia, cerebral cortex)

· Controls emotional experience and expression

· Guides persons behavior to increase chance of survival

Brain Stem:

· Connects cerebrum to spinal cord
· Midbrain, Pons, and Medulla Oblongata

· Midbrain:

· Shorter section between diencephalons and pons

· Myelinated nerve fibers that join lower parts of brain stem and spinal cord to higher parts of brain.

· Corticospinal Tracts: main motor pathways between cerebrum and lower parts of NS, found on underside of midbrain

· Contains several masses of gray matter that are reflex centers

· Pons:

· Rounded bulge on underside of brain stem

· Separates midbrain from M.O.

· Relays impulses to and from M.O to cerebrum

· Relays between cerebrum and cerebellum

· Relays sensory impulses from peripheral nerves to higher brain centers.

· Aids M.O in regulating rate and depth of breathing.

· Medulla Oblongata: M.O.

· Extends from pons to foramen magnum

· Forms floor of fourth ventricle

· All ascending and descending nerve fibers pass through M.O.

· White matter surround central mass of gray matter

· Some nuclei control visceral activities that include: 

· Cardiac Center: transmits to heart and alternates hear rate

· Vasomotor Center: stimulates smooth muscles of blood vessels to contract and dilate (regulating BP)

· Respiratory Center: Acts with Pons to regulate rate, rhythm, and of breathing.

· Reticular formation:

· Complex network of nerve fibers scattered throughout Brain Stem, Responds to sensory impulses by activation the cerebral cortex into a state of wakefulness.
· Little action in RF causes sleep, damage to RF causes unconsciousness or comatose state.

Cerebellum

· Large mass of tissue located below the occipital lobes of cerebrum and posterior to pons and M.O.

· Primarily white matter with a thin layer of gray (cerebellar cortex) on surface.

· Communicates with CNS by cerebellar peduncles

· Inferior Peduncles: Brings sensory information concerning position of limbs, joints, and other body parts to cerebellum

· Middle Peduncles: transmits signals from the cerebral cortex to the cerebellum concerning desired positions of parts.

· Superior Peduncles: sends correcting impulses to midbrain

· Reflex center for integrating sensory information concerning the position of body parts and for coordinating complex skeletal muscle movements. 

· Maintains posture

· Damage results in tremors, inaccurate movements of voluntary muscles, loss of muscle tone, and loss of equilibrium.
