BI204  STUDY Q&A LECTURE TEST IV

Know the functions of the nervous system

          Sensory, motor, integration

Know the main divisions of the nervous system

         Central – brain and spinal cord

         Peripheral – somatic – sensory info from somatic and special senses

                                              Motor neurons from CNS to skeletal muscles

· autonomic – sensory info from viscera

·                   - motor neurons from CNS to smooth muscle, cardiac

                             muscle, adipose tissue

                             2 branches sympathetic and parasympathetic

· enteric – neurons in enteric plexuses in GI tract

                      sensory and motor

know the 2 types of electrical signals in neurons

          action potentials – communication over short or long distances

          graded potentials – communication over short distances only

know what production of the electrical signals depends on

         existence of a membrane and presence of specific ion channels

know why graded and action potentials occur in neurons

          plasma membrane contains many different kinds of ion channels that open and 

                      close in response to specific stimuli

          ions move from more concentrated to less concentrated areas – diffusion

                    cations -  positive charge – move to negative charge area

                    anions – negative charge – move to postive charge area

                    current flows in both cases

know the types of ion channels

           leakage channels – always open

· many more potassium than sodium 

· related to level of membrane potential

           gated channels – 3 types

                    voltage gated – respond to changes in membrane potential

· used to generate action potential

                    ligand gated – respond to specific chemical – neurotransmitter

                    mechanically gated – pressure, vibration, tissue stretch, auditory, touch,

                                                         stretch

know how the resting membrane potential is maintained

         unequal distribution of ions across the plasma membrane

            more sodium and chloride outside

            more potassium and 2 dominant anions inside – organic phosphates and aa

         relative permeability of plasma membrane to sodium and potassium

              50-100x higher for potassium than for sodium

         gradients maintained by sodium-potassium pump

know the basic features of graded potentials

         stimulus opens and closes ligand gated or mechanically gated channel in plasma

                         membrane  ions flow and get change from resting membrane potential

                            more negative – hyperpolarizing graded potential

                            less negative – depolarizing graded potential

         ligand and mechanically gated channels found mainly or exclusively in cell bodies

                    and dendrites of interneurons and motor neurons

                  get graded potentials in cell bodies and dendrites

          grade means signals vary in amplitude or size  - depends on strength of stimulus

                  larger or smaller depends on how many ion channels open

          graded potentials for short distance only

know the basic features of an action potential(AP) – impulse

          membrane potential reversed then restored

             first sodium voltaged channels open and sodium enters  then it closes

             second potassium voltaged gated channels open and potassium ions exit

                1st depolarization – less negative  2nd – repolarization – more negative

           AP – all or none  - membrane potential becomes less negative by 15-20 mV

                     Exact level called THRESHOLD then voltage gated sodium channels open

          Voltage gated channels in axon and axon hillock and initial segment

                    Open at axon hillock and initial segment any time voltage reaches threshold

Know how local anesthetics work

          By blocking sodium channel opening

Know what continuous and salutatory conductance are

          Continuous conductance is found in unmyelinated axons and covers every patch

                   Of membrane

          Salutatory conductance occurs in myelinated axons and impulses occur only at

                  Nodes of Ranvier where voltage gated sodium channels are

Know the 3 different types of fibers and the speed and myelination of each

          A fibers – large diameter and myelinated and conduct very fast - saltatory 

          B fibers – myelinated and medium diameter and conduct moderately fast –             

                           saltatory

           C fibers – smallest diameter and unmyelinated and slow continuous conductance

Know how stimulus intensity is encoded

          Every action potential has same amplitude so info is contained in frequency of

                Impulses not the size 

Know the basics of signal transmission at synapses

          Before synapse is presynaptic neuron  after synapse is postsynaptic neuron

          Space between is called synaptic cleft

         Steps involved

1. AP arrives at end of axon and voltage gated calcium channels open in axon 

           End  so calcium ion enters    voltage gated sodium channels also open

2. calcium ion causes exocytosis of vesicles to axon ending membrane

          releasing chemical neurotransmitter into cleft

3. transmitter diffuses across and binds to receptor on postsynaptic neuron 

          membrane causing chemically gated channels to open 

         some channel openings in postsynaptic membrane cause depolarization 

              some cause hyperpolarization 

know how neurotransmitters are removed

         enzymatic degradation, diffusion, reuptake by axon ending that released it

know only these neurotransmitters and their sites of action

         acetylcholine – skeletal muscles

         serotonin – from aa tryptophan and used for sensory perception, temp regulation,

                               control of mood and induction of sleep

know the protective coverings of the brain 

         meninges – dura mater – outer and most dense plus layer of fat and CT called 

                           epidural space

· arachnoid – middle and avascular – has subdural space with fluid

· pia mater – thin transparent CT cover adheres to surface

· subarachnoid space between arachnoid and pia

         cerebrospinal fluid

know the structures at the end of the spinal cord

         conus medullaris – cone shaped end of cord

         filum terminale – extension of pia anchors to coccyx

         cauda equina – spinal nerves coming from end of cord

know  the different gray matter horns of the spinal cord and the basic function of them

         anterior or ventral – cell bodies for motor movement of muscles

         dorsal or posterior – somatic and autonomic sensory nuclei

         lateral horns – only in thoracic, upper lumbar and sacral

                               cell bodies of autonomic motor neurons

know how large groups of axons going up and down the spinal cord are named

         named from origin to destination

         spinothalamic – spinal cord to thalamus

         corticospinal – cortex to spinal cord

know the components of a reflex arc

          sensory receptor, sensory neuron, integrating center, motor neuron, effector

know where the cerebrospinal fluid is made and how it circulates

          CSF is made by choroids plexus in the brain ventricles

Know the 3 parts of the brain stem

          Medulla oblongata, pons, midbrain

Know what is important about the reticular formation

          Small area of cell bodies in brain stem sending axons to all parts of cortex

              Small area called reticular activating system

           Maintains consciousness and awakening from sleep

Know the different parts of the cerebellum 

          2 hemispheres with connecting vermis

                  anterior and posterior lobes for subconscious movement of skeletal muscles

            flocculonodular lobe for equilibrium

          3 sets of peduncles

              inferior – connect medulla to cerebellum

              middle – connect pons to cerebellum

              superior – connect cerebellum to midbrain

            function – evaluate motor movements initiated by motor cortex

know the 3 parts of the diencephalons

          thalamus – relay for sensory info

          hypothalamus – connects to pituitary gland via infundibulum

                   major homeostatic control center

          epithalamus – pineal gland – production of melatonin – sleep-wake cycle and 

                   biological clocks

know the 5 lobes of the cerebral cortex

          frontal, parietal, temporal, occipital, insula

know the types of white matter fibers

         association connect gyri of same hemisphere

         commissural – connect both hemispheres – corpus callosum, anterior, posterior

         projection – ascending and descending tracts

know the functional aspects of the cerebral cortex

          sensory – primary areas for each modality

          motor – primary

          association – connected with primary and with other association

know what the limbic system is

          emotional brain – adds emotion to other brain components

know the different types of brain waves

         alpha – awake and eyes open

         beta- nervous system active

         theta – occur in children and in adults under emotional stress

         delta – during sleep in adults and in awake infants 

                   brain damage if seen in awake adults

know the 2 basic types of sensory receptors

         free and encapsulated

         free – pain, thermal, tickle, itch, some touch

         encapsulated – touch, pressure, vibration   dendrites encased in CT capsule

know how sensory receptors are classified

       where stimulus comes from

         exteroceptors – stimulus from outside of body

         interoceptors – stimulus from inside the body

         proprioceptors – tendons nad joints

       type of stimulus

         mechanoreceptors

         thermoreceptors

         nociceptors

         photoreceptors

         chemoreceptors

know what ‘adaptation’ is

         graded potential decreases in size or amplitude during maintained constant

            stimulus

           rapid adapt – pressure, touch, smell

           slow adapt – pain, body position, chemical composition of blood

