17.4 Peripheral Nervous System

peripheral nervous
- paired cranial nerves from the brain
system (PNS)
- paired spinal nerves from the spin


- somatic system controls skeletal muscles, skin, joints
- autonomic system controls smooth muscles of internal organs, cardiac muscle of the heart, and glands

(organination of the nervous system)

nerves
- bundles of long dendrites or axons

- cell bodies of all neurons are located in the brain and spine of the CNS

- clusters of cell bodies ganglia occur in the PNS (outside the CNS)

- can have degrees of activity lan-like individual nerve fibers that fire all or none)

- depends on how many fibers are carrying an impulse (summation)

nerve types
- sensory: only long dendrites of sensory nerons from receptor to CNS


- motor: only long dendrites of sensory neurons and long axons of motor neurons

ganglion (ganglia)
- collections of cell bodies within the PNS

cranial nerves
- some sensory nerves others motor nerves


- branches to pharynx and larynx


- 12 pairs (sensory, motor and mixed types)


- first 2 pairs from forebrain other 10 pairs from brain stem


- serve head, neck and facial regions


- smell, sight, eye movement and pupils, face and jaw muscles, hearing, tongue and pharynx, tear and salivary glands


- pair of vagus nerve leads to most internal orgn (autonomic nerves system)

Spinal nerves
- 31 pairs each leading spinal cord either side in two short branches
- dorsal root: dendrites of sensory neurons leading to spinal cord
- ventral root: axons of moter nerves leading away from spinal cord


- these two roots join before spinal leaves vertebral column
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somatic system
- mixed nerves of musculoskeletal system (motor) and sense organs including skin (sensory)


- muscles and glands are effectors



- sense organs are receptors


- main functional unit is the reflex



- rapid response to stimulus inside or outside the body

Reflexes
- automatic involuntary response (reflex) not directly involving the 

brain


- brain reflexes: blinking, sneezing


- somatic system reflexes



- cardiac and smooth muscle, glands



- stretch reflex in muscle tension (tone) 


- reflex arc involves spinal cord, spinal nerves and voluntary muscles



- trunk and limb muscles (“knee jerk”)


- others like withdrawning your hand from hot object no requirement

reflex arc
- sensory receptors detect a stimulus

- afferent nerve conveys impuse along the sensory neuron dendrite

- cell body in dorsal root ganglion


- synaptic center interneuron in spinal cord analyzes the impulse



- transfers impulse to a motor neuron


- efferent nerve conducts an impulse along a motor neuron axon



- cell body located in the spinal cord



- axon exits the ventral root


- motor effector muscle carries out the response

receptor
- receiver of environmental stimuli

- generates nerve impulses that move along a sensory neuron toward the cell body and the CNS

- impulses pass to many interneurons, one of which connects with a motor neuron

(fig 17.6)

Autonomic system
- divided into sympathetic and parasympathetic systems

- innvolutary, unconscious control of internal organs [auto: self, nom, govern]

- parasympathetic normal function 


- sympathetic emergency responses

- cells bodies of sensory neurons from internal organs in dorsal root ganglion


- withsomatic sensory cell bodies

- impulse from CNS to organ by 2 motor neurons synapsed at a ganglion


- preganglionic axon: first neuron with cell body in the CNS

- postganglionic axon: second neuron with cell body in the ganglion

sympathetic system
- preganglionic fibers arise from middle, or thoracic-lumbar

- preganglionic short but postganglionic fiber that makes contact with an organ is long

- important during emergency situations like running away from someone or defending

- “fight or flight” response to frightening stressful and emergency situations




 - dilates eye pupils (more sensitive)



 - inhibits tear and salivary glands




 - stimulates sweat glands (cooling)




 - stimulates adrenal gland secretions




 - dilates trachea, broncioles (oxygen)




 - increases rate and force of heartbeat




 - constricts most vessels, diverts blood to muscles, heart, brain




 - stimulates liver to release glucose




 - inhibits digestive glands and muscles




 - reduces kidney urine formation
adrenal gland

- secretes epinephrine (adrenaline) and norepinephrine (noradrenaline)


- both hormones have same effects as the sympathetic “fight or flight” response



- short-term stress: sympathetic nervous system initiates response


- prolonged stress: adrenal medulla maintains hormone secretions

- each hormone has particular effects



- epinephrine: heart rate, metabolism



- norepinephrine: vasoconstriction


- only organ with no parasympathetic nerve



- single direct sympathetic nerve



- no postganglionic neuron

parasympathetic
- cranial nerves, vagus nerve

system
- promotes all internal responses to a relaxed state (“housekeeper sysm”)


- constricts pupils



- stimulates tear and salivary glands



- no effect on sweat glands



- constricts trachea, broncioles



- decreases rate and force of heart-beat



- little effect on liver but contracts gall bladder to secrete bile



- increases digestive gland secretions and peristalsis



- no effect on kidney


- craniosacral portion

- promotes all internal responses associate with relaxed state

17.5 Central Nervous System

central nervous
-protected by bone: skull (brain) and vertebrane (spinal cord)  

system

- receive, coordinate, interpret impulses

-wrapped in 3 protective meminges membrane (sing. Menine)


- meningitis is an infection of meninges


- spaces between meninges filled with cerebrospinal fluid



- cushions and protects CNS


- fluid reservoirs in ventricles (connecting spaces) of the brain and central canal of the spinal cord



-is an infection of these coverings



-the spaces between the meninges are filled with cerebrospinal 


fluid, which cushions and protects the CNS

-cerebrospinal fluid is contained within the ventricles of the brain

neuroglial
-are versatile

cells

-several different types of neuroglial cells in the CNS 
(fig. 17.8)
-neuroglial cells outnumber neurons nine to one and take up more than ½ the volume of the brain

-Oligodendrocytes form myelin, and microglial cells, also phagocytize bacterial and cellular debris



- astrocytes absorb the neurotransmitter glutamate

-they produce a growth factor known as glial-derived growth factor

spinal
- functions as communication link between brain and spinal 
cord
nerves



- also center for many reflex actions

- 40-45 cm long in cavities of the vertebral column (back bond)


- both somatic and autonomic nerves
- motor nerves to voluntary skeletal muscles in the neck, trunk, limbs

- sympathetic, some parasympathetic motor nerves to skin, visceral organs

gray matter
-unmyelinated cell bodies and short fibers give gray matter its color

-H-shaped (“butterfly”) cure color from unmyelinated cell bodies and short fibers

-portions of sensory neurons and motor neurons are found here
-myelinated long fibers of interneurons that run together in bundles called tracts give white matter its color



-connect the spinal cord to the brain


- dorsal horns receive sensory nerve fibers that synapse with interneuron cell bodies

- the left side of the brain controls the right side of the body and the right side of the brain controls the left side of the body
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white matter   
-color of outer myelinated long fibers in bundles called
                pathways or tracts

                   -connect spinal cord to the brain. 

brain
-2 large “fistfuls” of pinkish grey tissue:
- “wrinkled like a wainut, and mushy like cold oatmeal when fresh”
- bilaterally symmetric in 4 main parts (progessing from the spinal cord)


-brain stem


- diencephalon


- cerebellum



- cerebrum

-these four cavities called ventricles
ventricles
-interconnected cavities in the brain joined together and to central canal of the spine



-2 lateral (1st, 2nd) ventricles deep within cerebrum



- narrow 3rd ventricle surround by diencephalon


-4th ventricle dorsal to pons, leads to central canal of the spine


- filled with cerebrospinal fluid



- liquid cushion floats and supports the weight of jelly-like brain



- nourishment, protection against blows

brain layers
- cerebrum and cerebellum reverse of spinal cord layers



- outer cortex of gray matter cell bodies



- middle white matter of myelinate fiber

brain stem
-maintains basic life support systems
-medulla oblongata

- pons

- midbrain
- 10 of 12 crainal nerves (excluding oculur and offactory of diencephalon

medulla
- most “primitive” part of the brain connect to spinal cord



- tracts link spinal cord and higher brain

- tracts cross (right side of the brain controls the leftside of the body)


- autonomic reflex (vital) centers



- cardiac center: heart rate and force

- vasomotor center: vessel dilation and constriction adjusts blood pressure

- reflex centers for vomiting, coughing, sneezing, hiccupping, swallowing

- respiratory center: inspiration (pace setter) and negative feed back to pons

pons (pon:”bridge”)
- nerve bundle tracts link cerebellum with brain centers and spinal cord


- respiratory center inhibits inspiration to allow expiration (opposite to meddula)


- center of head reflex to sight and sound

midbrain
- links nerve tracts cerebrum and spinal cord (or cerebellum)



- lost part of brain to contain motor cranial nerves to muscles and glands


- visual reflex centers coordinate head and eye movements with


 moving objects 



- startle reflex turns head toward sound


- reflex centers for visual, auditory

Diencephalon
-1 of 2 embryonia regions of the developing forebrain

- autonomic control: blood pressure, heart rate, respiratory rate, digestion

- temperature: sweating, shivering

- blood glucose: huger and satiation

- thirst center: water balance in blood
- emotional response: pain, pleasure, fear, rage, sex drive

- sleep, wake cycles


- also controls the hormone production pituitary gland below the hypothalamus



- link between nervous system and endocrine (hormone) system

thalamus
- egg-shaped mass of gray matter in fateral walls of 3rd ventricle


- sensory “gateway” to cerebrum

Cerebellum
-coordinates muscle activity



-is separated from the brain stem by the fourth ventricle

-surface of the cerebrum is gray matter , and the interior is largely white matter

-cauliflower-like, “small brain” (2nd largest part) dorsal to pons and medulla
- functions in skeletal muscle coordination, muscle tone, and posture (“auto pilot”)

- receives impulses from inner ear position receptors to maintain balance
cerebrum
-largest part (83% of brain weight) where consciousness resides

- outer layer termed cerebral cortex

- deep tissue (grove) separates left and right cerebral hemispheres


- corpus callosum (white matter nerve tracts) connects hemispheres

frontal topes
- conscious control of skeletal muscles



- learned, repetitious, motor skills (musical, instrument, typing)



- voluntary eye movement

parietal lobes

- impulses from skin sensory receptors (temperature, touch, pressure, pain)


- position receptors in skeletal muscles

temporal lobes
- auditory chearing/perception of sound impulse (speech, music, noise)


- olfactory (smell) impulses from receptors in nasal cavities




- gustatory (taste) tounge signals

occupitial lobes
- eye retinal impulse

functional
- not localized to specific region, spread widely throughout the brain

brain systems


- limbic system throughtout storebrain




- reticular system crossing brain stem
limbic
-complex fiber tracts and gray matter spread throughout forebrain system 
(cerebrum)

-involves portions of both the subconscious and the conscious brain



(fig. 17.11)

- amygdula “emotional brain” interacts with cerebral corte and hypothalamus


- pain, pleasure, rage, affection, sexual arousal, fear, sorrow



- “emotions over reason”

- long term memory and learning

- hippocampus coordinates sensations from cerebral corte and creates perceptiors

reticular formation
- reticular activating system (RAS) fibers from medulla to thalamus and cerebrum 



-maintains alert wakefulness of the verebral cortex
