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Biology Assignment
B. on Graded Potentials (GP)
1. What is a graded potential and what is initially required to produce it?
A graded potential is a small deviation from the resting membrane potential that makes the membrane to be either more polarized or less polarized. It happens when a ligand opens a ligand-gated channel in the dendrites thereby allowing ions to enter or exit the cell.
2. On which structure on a neuron would graded potential occur?
Dendrites
3. What would you call a graded potential produced on receptors on the skin: on receptors in the inner ear; at a neuronal synapse on the post synaptic membrane?
Skin - generator potential
Inner ear - receptor potential
Neuronal synapse on the post synaptic membrane- postsynaptic potential
4.  What specific electrical events occur during the production of a graded potential?
During production of a graded potential, there is depolarization or hyperpolarization in the voltage of a membrane. These changes can lead to the neuron reaching threshold if they are added together.
C. on Action Potentials (AP)
1. On the axon hillock of a multipolar neuron, what is a typical threshold potential required to fire an A.P.? How is this depolarization threshold level produced?
The typical threshold potential needed to fire an action potential in a multipolar neuron is -55 mV
2. What are the phases that occur during an AP and which ion movements are responsible for these events? Which protein channels are being used?
The phases that occur during an action potential are depolarization, hyperpolarization, and repolarization.
Depolarization- when positively charged sodium ions (Na+) rush through open voltage-gated sodium channels into a neuron.
Hyperpolarization- efflux of K+ through K+ channels, or influx of Cl– through Cl– channels.
Repolarization- efflux of potassium (K+) ions out of the cell.
The protein channels involved are the voltage-gated Na+ channel, the voltage-gated K+ channel, and the Chloride Intracellular Ion Channel.
3. How are action potentials at the axon hillock propagated to adjacent areas of an axon membrane?
Action potentials at the axon hillock are propagated to adjacent areas of an axon membrane as a wave effected by the changes in the action potential. The currents flowing inwards at a point on the axon during an action potential spread out along the axon, and depolarize the adjacent sections of its membrane.
4. What are the two ways by which APs propagate and on what two factors does the speed of propagation depend?
The two ways by which Aps are propagated is through local currents that induce the depolarization of the adjacent neuronal membrane and amplification of graded potential.
The factors that affect the speed of propagation are diameter of the axon, presence of myelin sheath, and temperature.
5. Why are APs described as obeying the “all or none principle”?
Aps are described as having the “all or none principle” because the response of the nerve to a stimulus at any strength above the threshold is the same. The nerves respond completely or not at all.
6. How does an action potential differ from a graded potential? From a resting potential?
An action potential differs from a graded potential in the sense that Aps are triggered by membrane depolarization to threshold while graded potential are caused by external stimuli or by neurotransmitters released in the synapses.
Besides, action potential occurs along axons while graded potential occur along dendrites.
Larger stimuli do not result to larger action potential but greater stimuli intensity results to larger graded potential.
While action potential occurs when a neuron sends information down an axon away from the cell body, the rest potential tells what happens when the neuron is at rest.	
Exercise 2: on Chemical Synapses at a neuronal junction
Objective:
To understand how electrical information is transferred from a presynaptic neuron to a postsynaptic neuron
Questions:
1. What events occur at the presynaptic axon terminal when an action potential arrives there?
When an action potential arrives at the presynaptic terminal, it activates the release of neurotransmitter from the neuron into the synaptic cleft.
2. When a neurotransmitter is released at an excitatory synapse and then binds to receptors on the postsynaptic membrane i) which type of ion channels open on the membrane and ii) what type of postsynaptic potential (PSP) is produced? Also, answer i) and ii) with respect to an inhibitory synapse.
The ion channels that open on the membrane during an excitatory synapse are the ligand-gated ion channels and the type of PSP is excitatory postsynaptic potential (EPSP). There is influx of positively charged sodium (Na+) ions into the postsynaptic cell through the ligand-gated sodium channels.
During an inhibitory synapse, the ligand-gated chloride ion channels open and the type of PSP is inhibitory postsynaptic potential (IPSP), which is negative.
Exercise 3.  On reflexes
Objective:
To understand reflexes
Questions:
1.  How does a polysynaptic reflex differ from a monosynaptic reflex? Given an example of each type of reflex.
A polysynaptic reflex has more than one interneuron connected to the afferent and efferent pathway, thereby making the communication between the afferent and efferent pathways indirect. For example, flexor-extensor reflex.
A monosynaptic reflex has one interneuron that connect to the afferent and efferent pathway. For example, knee-jerk reflex or patellar reflex.
2. What is a somatic reflex and how does it differ from a visceral or autonomic reflex? Which division of the nervous system innervates the effectors in each case?
A somatic reflex is one that involves specialized sensory receptors called proprioceptors that monitor the position of limbs in space, body movement, and the amount of strain on the musculoskeletal system. The effectors of this reflex are innervated by nerves from the peripheral nervous system.
The visceral or autonomic reflex differ from a somatic reflex in that the efferent pathway has two motor neurons. One is preganglionic and the other is postganglionic. The effector in the autonomic reflex are innervated by the central nervous system.
3. Distinguish between an ipsilateral and contralateral reflex. Give an example of each.
Ipsilateral reflex happens on the same side of the stimulus, for example, the stretch and the Golgi tendon reflexes.
Contralateral reflex happens on the opposite side of the body, for example, the biceps reflex, the Achilles tendon reflex, and the patellar reflex.
4. What is an extensor reflex? Which muscle contract? Give an example of this type of reflex.
An extensor reflex is a type of a withdrawal reflex that occurs when the contralateral limb compensates for loss of support when the ipsilateral limb withdraws from a painful stimulus. The flexor muscles contract. An example is when a person steps on a nail and the leg that is stepping on the nail pulls away quickly while the other leg holds the weight of the whole body.
5. What is a flexor reflex? Which muscle contract? Give an example of this type of reflex.
A flexor reflex is type of a withdrawal reflex evoked by nociceptive stimulus making the limb to withdraw from it. It results in the contraction of flexor muscle. An example, jerking away after accidentally grabbing a pan on the stove. 
Exercise 4: on maintaining homeostasis
Objective:
To understand concepts involved in nervous system physiology
Questions:
1. When body temperature on a very hot day:
i) In addition to skin receptors what brain structures also has thermoreceptors?
Hypothalamus
ii) What are all the membrane potentials involved in propagating:
a) Sensory information from the skin to the cerebral cortex?
Receptor potential
b) Mortal information via the corticospinal pathway and the in the sympathetic nerves?
Motor-evoked potentials
iii) where in the cerebral cortex is the sensory information interpreted?
Sensory information is interpreted in the association areas of the cerebral cortex. These areas are abundant in the lateral regions of the parietal, temporal and occipital lobes and the anterior regions of the frontal lobe.
iv) Which division of the nervous system becomes activated when:
a) You walk away from the heat source? What are the effectors?
The parasympathetic nervous system is activated and the effectors are the skeletal muscles of the limbs.
b) Sweat is produced?  What are the effectors and which neurotransmitters are released here?
The nervous that is activated is the sympathetic nervous system.  The effectors are the sweat glands and the neurotransmitter that is released is acetylcholine.
2. Why are reflexes like the stretch and flexor reflexes present in the body?
The reflexes like stretch and flexor reflexes are crucial in the body. The stretch reflex help to coordinate normal movements and keeping muscles from overstretching. Flexor reflex protects the body from damaging stimuli.
3. How would a stroke (cerebrovascular accident) in the following areas affect the function of the body? (Give brief answers. HINT- consider the function of each part).
i) Mortal cortex of the left frontal lobe.
Voluntary muscle movement in the right side of the body will be affected.	
ii) postcentral gyrus of the left hemisphere.
Contralateral somatosensory disturbances primarily in tactile localization and discrimination and postural sensitivity in the right side of the body.
iii) Cerebellum.
Uncoordinated movement, tremors, or muscle spasms.
iv) Hypothalamus.
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