Biology 2401
Assignment IV
1. Define the below terms
a. Action potential –this is the abrupt and propagating change of a resting membrane potential
b. Graded potential- this is a change in membrane electrical potential of an impulsive cell according to a stimulus and whose magnitude is proportional to the strength of the stimulus
c. Resting membrane potential- this is the voltage across the membrane of a resting neuron
d. Threshold potential- this is the minimum voltage below which a neuron will not fire an action potential
e. Voltage-gated ion channels- this is a group of transmembrane proteins that constitute ion channels that are activated electrical membrane potential changes near the channel
f. Chemically gated ion channel- these are transmembranes that open and close in response to chemicals like neurotransmitters, hormones, and ions
g. Leakage ion channel- this is a group of transmembrane channels that open and close, responding to the binding of a chemical messenger.

2. List the location, function, and description of the nervous system's six types of neuroglial cells.
A) Satellite cells surround the neuron cell bodies in ganglia. They regulate oxygen and carbon (IV) oxide nutrient and neurotransmitter levels
b) Schwann cells surround axons in PNS, conduct myelination of peripheral axons, and repair upon injury
c) Oligodendrocytes, found in axons, myelinate CNS axons, and offer structural framework.
D) Astrocytes, located in the capillaries of the CNS, are star-shaped glial cells that branch, maintain the blood-brain barrier, provide structural support, they absorb and recycle neurotransmitters.
e) Ependymal cells, found between the line ventricles of the Brain and the spinal cord, assist in the production, circulation of cerebrospinal fluid
f) Microglia, located in the entire brain and the spinal cord, carry out phagocytosis

3. Explain the function of myelination in the Central and Peripheral nervous systems. Could a bad diet by the pregnant mother or newborn baby impact the myelination of brain neurons? If so, how and are there long-term effects?
Myelination promotes efficient nerve conduction, and through this development of large body size of vertebrates is enabled. Myelination is a source of plasticity in neural circuits useful for timing and function.
Diet deficiency in iron affects the myelination of the fetus .long term effects include poorly developed Brain, low immunity, or death.

4. List the functions and locations of the Ion channels in question #1. (e through g)
a) Voltage-gated ion channels- located in the axons and dendrites. Are responsible for the generation of electrical signals in membranes
b) Chemical gated ion channel-located in the plasmalemma, responsible for mediation of cell-cell communication and excitation of cells.
[bookmark: _GoBack]c) Leakage ion channel- located in the cell membrane of a neuron, they set the cell resisting potential and modulate a cell's responsiveness.Describe in detail the events, phases of an action potential, and the location in a neuron where action potentials occur.
Signals are generated when the membrane potential is changed by a stimulus to threshold potential around -50to -55mV and conducted by neurons to target tissues. Upon stimulation they are stimulated, inhibited, or modulated in a way.
Phases:
a) Hypo polarization- this is the initial increase of membrane potential to threshold potential
b) depolarization- there is a large influx of sodium ions when voltage-gated Na channels are opened
c) overshoot- this is a phase of extreme positivity
d) Repolarization - overshoot of the cell potential opens voltage-gated K channels leading to a large potassium efflux whose aim is to restore resting potential
e) hyperpolarization-membrane potential is more negative than the default potential
Action potential takes place in an axon.

5. Contrast the numerous differences between action potential and a graded potential.
a) Action potential is initiated by depolarization to the threshold of the membrane, while external stimuli cause graded potential
b) Amplitude of action potential is all-or-none, while the amplitude of graded potentials is proportional to the strength of the stimulus.
c) Action potentials have large amplitudes while graded potentials have small amplitudes
d) Graded potentials travel by active spread decremental while action potential propagates by regeneration of new action potential at every point.

6. Define the below terms concerning the Brain
a. Sulcus- a groove in the cerebral cortex
b. Fissure-deep groove that separates the two cerebral hemisphere
c. Gyrus- a ridge on the brain surface
d. Hemisphere-this a half of the Brain divided along a fissure
e. Nucleus-a cluster of neurons in the central nervous system
f. White matter- found in deeper tissues of the Brain, contains axons  and is surrounded by myelin
g. Gray matter- includes most Brain's neuronal cell bodies.
h. The cerebrum is the uppermost part of the Brain containing major brain lobes.
i. Basal nucleus (ganglia) – structures containing cell bodies of glial cells and neurons functioning like relay stations

7. What are the three layers of meninges? What function do they serve? What fluid flows in the subarachnoid space?
A) dura mater
b) Arachnoid mater
c) Pia mater
They cushion the Brain and spinal cord from mechanical trauma, support blood vessels and form a passage cavity for cerebrospinal fluid.
Fluid flowing in subarachnoid space is cerebrospinal fluid.
8. List the location and function of the below brain regions.
a. Primary motor- located in the anterior paracentral lobule, controls movement.
b. Primary somatosensory- located in the postcentral gyrus of the parietal lobe, coordinates the sense of touch.
c. Auditory- found in the temporal lobe, concerned with memory and classification of sounds
d. Visual- found in the occipital lobe processes visual information.


9. The Brain has at least five unique mechanisms to protect it. List them and explain how they protect the Brain.
a) Cranium acts as armor from blows.
b) Meninges that surround the brain and cushion it from damage
c) Cerebrospinal fluid where the Brain and the spinal cord float in and are offered immunological protection.
d) Blood-brain barrier prevents blood-borne toxins from entry
e) Tight junctions that are impermeable to molecules passing through intercellular space

10. Describe the flow of Cerebrospinal Fluid from origins to outflow. List all ventricles, foramina, and aqueduct. Etc. which if flows through before emptying into the superior sagittal sinus. What function does CSF serve?
Cerebrospinal fluid is produced by specialized ependymal cells in the choroid plexuses of the brain cavities and absorbed in arachnoid granulations. From there, CSF passes through the interventricular foramina to the third ventricle. It is then passed over to the fourth ventricle through the cerebral aqueduct.CSF occupies the subarachnoid space and the ventricular system around and in the Brain and spinal cord. CSF fills the brain's cavities, cisterns and sulci, and the central canal. Connection is also present from subarachnoid space to the bony labyrinth of the inner ear through the perilymphatic duct, where perilymph flows continuously with CSF.

The cerebrospinal fluid prevents brain ischemia, carries out homeostasis, and aids in removing waste.

11. List location and important functions for the following brain regions
a. Thalamus – located above the brain stem between  cerebral cortex and midbrain, relays motor and sensory signals to the cerebral cortex
b. The Hypothalamus-located at the base of the brain near the pituitary gland releases hormones and regulates body temperature
c. Midbrain is the forward-most portion of the brainstem, controls vision, hearing, sleep, etc.
d. Pons-located below the midbrain and above the medulla works with the medulla to generate respiratory breathing rhythm.
e. Medulla oblongata makes up the lower part of the brainstem. Responsible for autonomic functions, e.g., vomiting, sneezing, etc.
f. The cerebellum is a major structure of the hindbrain. Responsible for motor skills such as balance, posture, and coordination.
12. List the bones which comprise the skull and the brain regions they overlie.
· Occipital bone- occipital lobe
· Two temporal bones- temporal lobe(inferior and inferior gyrus)
· Two parietal bones—parietal lobe
· Sphenoid- sphenoid lobe
· Ethmoid- ethmoid lobe
· Frontal bone- frontal lobe
13. Study carefully figure14.2 in Chapter 14 POWERPOINT. Describe the similarities and differences between the Parasympathetic and Sympathetic Branches for the Preganglionic and Postganglionic nerves.
Difference: Parasympathetic neurons release norepinephrine on the target organ while sympathetic neurons release acetylcholine.
Similarity: the two modulate vital functions like respiration and cardiac contractility
Postganglionic
14. Give the names of all twelve cranial nerves, where they originate, and list one function for each.
a. The olfactory nerve originates at the olfactory epithelium and ends at the olfactory bulb, deal with the smell.
b. The optic nerve starts at the optic disk and ends at ganglion cells, which controls vision.
c. The oculomotor nerve starts at the oculomotor nucleus and exits at the anterior of the midbrain, controls eye movement and pupil concentration.
d. The trochlear nerve starts at the trochlear nucleus and ends at the posterior midbrain controls eye movement..
e. The trigeminal nerve begins at the trochlear nucleus and ends at the posterior midbrain, starts at three sensory nuclei and one motor nuclei of the midbrain, and ends at the medulla, which controls somatosensory information.
f. Abducens nerve originates at the abducens nucleus in the pons of the brainstem and extends to the Torello's canal, controls eye movement
g. .
h. From the pons through the facial canal, the facial nerve controls taste and muscles used in facial expression.
i. The vestibulocochlear nerve starts at the cerebellopontine angle and ends at the acoustic meatus of the temporal bone, controls hearing and balance.
j. The glossopharyngeal nerve originates at the medulla oblongata and terminates in the pharynx, controls muscles used in swallowing.
k. The Vagus nerve originates from the medulla and ends at the jugular foramen, controls the motor, sensory and autonomic functioned viscera.
l. The spinal accessory nerve originates in neurons situated in the upper spinal cord, controls muscles used in head movement.
m. The hypoglossal nerve originates in the hypoglossal nucleus of the brainstem and ends at the underside of the tongue, which controls muscle of the language.

15. Which cranial nerves are part of the parasympathetic system?
Oculomotor nerve, facial nerves, glossopharyngeal, and vagus nerve

16. Describe the anatomy of the spinal cord.
a. Origin and terminus
Spinal cord origin is at the brainstem, goes through the foramen magnum, and the terminus is at filum terminale
b. Enlargements are widened areas of the spinal cord that give attachment to nerves supplying lower limbs.
c. The number of pairs of spinal nerves and their classification based on location. 31 pairs: 8 cervical,12 thoracics, five sacral, five lumbar, one coccygeal

17. Internal anatomy and function of the spinal cord
a. Funiculus (columns) is a small bundle of axons enclosed by perineurium. Influences spinal motor neurons
b. The dorsal root is the sensory root of a spinal nerve, carrying afferent sensory axons.
c. The ventral root consists of axons from the lower motor neurons in the spinal cord's ventral horn, carrying efferent motor axons.
d. Horns of gray matter are groups of neurons: dorsal horns, lateral horns, and ventral horns, which conduct and distribute information.
e. The central canal is a cerebrospinal fluid-filled space that runs through the spinal cord. Transmits the cerebrospinal fluid.
18. What are the two main branches of the autonomic nervous system? What are their similarities and differences?
Parasympathetic and sympathetic
Difference: (a) sympathetic nervous system prepares the body for stress-related activities while parasympathetic is concerned with returning the body to routine (b) they have complementary functions
Similarity: both originate from the spinal cord, both have a huge influence on physiological body processes, e.g., circulation and reproduction
20. Which region of the cerebrum is responsible for executive function and logical thinking? Does frequent drug use or drinking in adolescence affect it? If so, how and what are the long-term effects, if any?
The frontal lobe, long-term use, and adolescent use affect the frontal cortex and limit memory, planning, and decision making.
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