CNS—brain and spinal cord

PNS—cranial nerves, spinal nerves and autonamic nervous system. 

Two types of cells -

1. Neurons—primary functional units, they send and receive impulses. 

· Dendrites, short processes from cell body that conduct impulses towards the cell body. 

· Afferent—towards the cell body, to the CNS, sensory

· Efferent—away from the cell body, motor neurons, from the CNS to cause some action. 

· If myelin sheath is intact on the axon there is some repair. 

· Grey matter—contains dendrites
· White matter—myelinated nerve fibers. 

· Myelin sheeth—white lipid substance that covers many axons, function is protection and increases speed of impulse. 

· Nodes of Ravier—allow for movement of ions into extracellular fluid. 

2. Neuralgia—protect and nourish neurons. Different types review: 1434. 

Two types of impulses:

a) Action potentials— electrical Na rushes in and K moves out. 

· Need energy for repolarization to move K back in. It is moving against the gradient so it is pumped back in.

b) Chemical—neurotransmitter—chemical messengers of the nervous system. 

· Travel across the synapse.

· Help messages to be sent from neuron to neuron. 

· Can be inhibitory or excitatory 

· Ach—excitatory 

· Norepinephrine—both inhibitory and excitatory 

1. Cholinergic—PNS—requires Ach receptors are found in the viscera, skeletal muscle cells and the adrenal medulla. 

2. Adrenergic—Needs norepinephrine to send impulses. Found in the Blood, heart kidneys and blood vessels. 

· Two types: 

1. alpha (arteriovasoconstriction) 

2. Beta—inhibits a response.(cardiac drugs) regulate the force and rate of the contraction. Effect heart. 

· GABA—inhibit CNS function can be inhibitory or excitatory, controls fine movement and emotions. 

· Dopamine—parkinsens disease Levadopa—works on dopamine receptors. Seratonin—affects sleep behavior and effects consciousness. 

Central Nervous system: 
· Brain—control center of the nervous system

· surrounded by the skull which provides protection and support. 

· Two hemispheres and four major regions. 

· Left and right hemisphere. 

· Four regions: Cerebrum, diencephalons, brain stem, cerebellum. Pg 1470 fig. Tables 
· Each hemisphere: temporal, frontal, pariental and  occipital lobes. 
~ Corpus collosum—allows communication between the left and right brain. 

Left hemisphere—controls the right side of body and vise versa. 

Each hemisphere receives sensory and motor impulses from the opposite side of the body. 

Left hemisphere is usually more developed. 


Left—language development (analytical side). Right—nonverbal and perceptual 
functions. (artistic side)

· ~ Diencephalon—imbedded in the cerebrum. Thalmus, hypothalamus and epithalamus. 

· Thalmus serves in sorting and processing information. 

· Hypothalmus—regulation of temperature. Regulates ADH. BP and water control, fluid balance. Regulation of metabolism, appetite, sleep/wake cycle, and thirst. 

· Epithalamus—pineal body, controls growth and development. 

a) Brain stem: 

b) Midbrain—center for auditory and visual reflexes

c) Medulla—controls heart rate, blood pressure, some control over respiration and swallowing.

d) Pons—controls respiration

Cerebellum—controls coordination of skeletal muscle, maintenance of balance and control of fine movements. 

4 ventricles in the brain—filled with CSF. 
~ BNP—lab test that tests the brain fluid volume. 
CSF—clear, protection, provides nourishment to the brain, removes waste. Aprox. 150 mL of circulating CSF. 
· ~Meninges—connective tissue membranes. Provides protection. 

· Dura mater-outmost layer. 

· Arachnoid layer—middle layer where CSF is contained. Spinal tap goes here.

· Pia mater—innermost layer, clings to the vein, many small vessels. 
Cerebral circulation—blood supply is through the carotid arteries. Feeds anterior part of brain. Basiler artery feeds the posterior part of the brain. 

** TEST QUESTIONS. Circle of Willis—fig 54-19 provides blood supply and nutrients to the brain. 

Brain receives—750 ml per minute. Brain needs 20% of oxygen supply. 1/3 of glucose supply feeds the brain. It is the sole energy source for the brain. 

· ~ Blood brain barrier
· protects against harmful substances

· allows lipid solubles through

· water solubles are less likely to get in

· Lipds, glucose, some amino acids, CO2 and O2 are allowed in. 

· Usually blocks urea, creatinine, large proteins and most antibiotics. 
I. ~ Limbic system—tissue in the medial side of each hemisphere (does it really exist?) provides emotional and behavioral responses. 

II. ~Reticular formation—located within the brain stem—a group of neurons and their axons that go from the medulla to the thalamus to the hypothalamus. 

· Reticular activated system is controlled—sleep/wake cycle, arousal, sleep center. 

· Motor tone and coordination controlled here. 

Spinal cord

· Protected by 33 vertebra, CSF, and Meninges. 

· Spinal cord starts with the medulla and extends to the lumbar vertebra.

·  Function: sends and receives messages to and from the CNS. 

Spinal nerves:

· 31 spinal nerves—divided into cervical, thoracic or lumbar sections. 

· Sensory nerves—senses, pain, touch, temperature etc.

· Motor nerves—movement, muscle action and muscle tone.

Cranial nerves: 

· 12 cranial nerves

· exit the cranial cavity so they are a part of the PNS

· pg 1472 fig. 54-11

· Vagus nerve extends the furthest—into the upper abdominal/chest cavity area. 

· Other 11 nerves are in the head and neck region.

· Autonomic nervous system:

· Regulates internal environment of the body.

· Cardiac muscle, smooth muscle and glands

· Involuntary—reticular formation controls (diencephalons, medulla etc.)

· Regulates cardiac rate, blood vessel diameter, and GI function.

· Two divisions: Parasympathetic and sympathetic 

· Neurotranmitters: Ach--parasymp and Norepi—symp

1. Sympathetic—flight and fight, stimulates. Increased HR, pupil dilation, Coronary artery dilation, peripheral constriction, dilated bronchioles, increased release of glucose by liver (energy), GI slows down, kidneys and bladder slow down. 

2. Parasympathetic—constriction of pupils, constriction of bronchioles and increased peristalsis. 

Assessment: 

Collect subjective data: 

Hx: Talk to pt, or family and friends. 

· Determine onset of symptoms

· Characteristics

· Severity

· Precipitating and relieving factors

· Anything associated to the symptoms—ex: see halos, sensation before a seizure. 

III. ~ Past HX: diseases, family hx, genetic disorders, occupation, time exposed. Social hx. Diet, smoking etoh drugs etc. 

IV. ~ Physical assessment: look for abnormal signs: Alert and oriented, abnormal gait, facial expressions, flat facial expression (parkinsen’s) aphasia (difficulty talking) memory deficits short term memory goes first. Special orientation disorder (stand very close when talking to some one) 

Cranial nerve assessment:

V. Olfactory—smell something

VI. Optic nerve—PERRLA

VII.  Oculomotor--PERRLA

VIII. Trochlear nerve 

IX. Trigeminal—touch sensation 

X. Abducens nerve 

XI. Facial—smile

XII. Acoustic/Vestibularcoccular —Hearing, tuning fork, symmetry

XIII. Glosspharyngeal—gag reflex 

XIV. Vagus—heart rate, lung and digestive—gag reflex

XV. Spinal Acessory—shoulder shrug

XVI. Hypoglossal—stick out tongue. 

~ Anything not symmetrical is abnormal

~ Look for motor and and sensory function both upper and lower extremities

~ Assess coordination and reflex response. 

Cogwheel rigidity—shaky arm when checking elbow function. Often seen in parkinsen’s disease. 

Look for postive Babinki’s 
Cogwheel rigidity—shaky arm when checking elbow function. Often seen in Parkenson’s disease

Positive Babinki’s—big toe out, other toes curled—stroke, overdose, seizure disorder

Brudzinski’s sign—move head and neck to chest—knee and hip flexion—meningeal irritation.

Kernig’s sign—knee flex up and straighten up—sever pain and hamstring spasm—meningeal irritation.

Decorticate and decerebrate posturing—rigidity and flexion of arms, wrists and fingers. Extension, internal rotation and plantar flexion of lower extremities. Decorticate—right side and decerebrate—left side. 

1. Evaluating the unconscious patient:

· Vital signs O2, systolic < 80 hypoxic, Increase HTN,--stroke, Increased ICP—HTN 210/60, MAP—60 + 50 = 110 diastolic + 1/3 PP. 

· Increased ICP—widened PP. 

· Decreased respirations, 

· High temp. 

· Pulse—tachy 

· Airway, breathing, circulation.

· Neuro exam—LOC, PERRLA, Glascow coma scale 

· Symmetrical finding—drug overdose

· Asymmetrical finding—bleed, structural lesion, brain shift, tumors.

· Pupils—pinpoint—morphine, meth. Large—Atropine, anoxia, Fixed—dilated on one side—indicated herniation

· Absence of blink reflex—brain stem problem

· Eyes will deviate to side of lesion. 

· Brain bleed—blood can show up in the pupil

· Sternal rub—noxious stimuli 
