Questions to ponder: answers to even questions

Chapter 1

Question 2: The “fight or flight” response is a function of a component of the autonomic nervous system. The autonomic nervous system has three components—sympathetic, parasympathetic, and enteric—each with well defined, discrete functions whose interplay maintains homeostasis. One of the major responsibilities of the sympathetic nervous system is to ensure that the body is ready to act in an “emergency” situation that may be life-threatening, so that the individual has the ability to either run away from the threatening situation or to face and oppose it.

Question 4: Although all of the neuroglia of the central nervous system have different functions and different morphological characteristics, they are all related to each other because they all have a common embryologic origin within the central nervous system. The only exception to this rule are the microglias, since they are macrophages derived from the cells of the bone marrow and they migrate into the central nervous system using blood vessels as their mode of entry.

Chapter 2
Question 2: During the transformation of the bilaminar germ disc to the trilaminar germ disc, the small, anterior region of the primitive streak, known as Hensen’s node (primitive node) gives rise to a group of cells that migrate into the primitive pit, pierce its floor, and travel en masse between the epiblast and hypoblast until they reach the prochordal plate. They form the notochordal process, whose cells are in close contact with the cells of the overlying ectoderm. These notochordal cells possess inductive properties and cause the transformation of the ectodermal cells lying above them to form the neural plate, the beginning of the nervous system. If Hensen’s node does not give rise to the notochordal process the embryo will be unable to form a nervous system.

Question 4: As the neuroepithelial cells continue to proliferate, they establish a thicker wall composed of a pseudostratified epithelium, each of whose cells initially extend the entire thickness of the developing neural tube. As development progresses, some of these neuroepithelial cells remain adjacent to the lumen, whereas most cells will migrate away from it, resulting in a three-layered neural tube. The layer adjacent to the lumen is known as the ventricular zone (ependymal layer), some of whose cells will develop into ependymal cells that line the central canal of the spinal cord. The middle region of the developing neural tube is the mantle layer (intermediate zone). The third layer of the developing neural tube, located the farthest from the lumen is the marginal layer (marginal zone).

Chapter 3
Question 2: Oligodendroglia, in the central nervous, and Schwann cells, in the peripheral nervous system, are responsible for the formation of myelin sheaths around axons. Since axons may be very long, numerous oligodendroglia or Schwann cells are required to line up along the axon to perform the myelination. The length of an axon covered by the myelin sheath of a single oligodendroglion or Schwann cell is referred to as an internode, whereas the part of the axon left uncovered at the junction of two Schwann cells or oligodendroglia is referred to as the node of Ranvier. It is at the nodes of Ranvier that numerous ion channels are located and thus, as the impulse jumps from one node to the other, nerve conduction occurs very rapidly; in this fashion the nodes of Ranvier are responsible for the process of saltatory conduction.

Question 4: When a section of an axon is removed from the body and is stimulated at the midpoint of its length, the action potential travels in both directions, starting at the point of stimulation. However, when the nerve is stimulated under normal circumstances in vivo, the reason why the action potential travels only in an anterograde direction is two-fold. First, the initial depolarization usually begins at a proximal point rather than at the midpoint of the axon. Second, after Na+ ions rush in through a voltage-gated sodium channel that channel becomes refractory and does not permit the passage of Na+ ions to pass through it for 1–2 ms, and the Na+ ion channel cannot respond to alterations in the resting potential. Thus, the sodium channel is inactivated; it cannot be opened, and the axon is said to be in the absolute refractory period. Those Na+ ions that enter at the Na+ ion channel and disperse toward the soma encounter Na+ ion channels that are still inactivated and whose inactivation gate can not be opened. Since the inactivation gate remained closed, Na+ ions could not pass through the Na+ ion channel and the membrane could not be depolarized at the old point. What this means then is that the action potential in a normal in vivo situation can travel only in a single direction, away from the soma toward the axon terminal and not in a retrograde direction.

Chapter 4
Question 2: Molecules must meet the following five criteria to be considered neurotransmitters (or neuromodulators): (i) they must be synthesized by presynaptic neurons; (ii) they have to reside within the synaptic terminals (enclosed in synaptic vesicles); (iii) they have to be released from the presynaptic terminals by way of a calcium-dependent mechanism; (iv) they have to bind to specific receptors on the postsynaptic membrane; and (v) they must be inactivated in the synaptic cleft. Each neuron has at least one, but usually a number of neurotransmitter substances, cotransmitters, in its presynaptic terminal. These cotransmitters may be released individually or together, and they are usually housed in different synaptic vesicles.

Question 4: Neuropeptides are small polypeptides, cleaved post-translationally before they reach the Golgi apparatus, from larger propeptide molecules synthesized on the rough endoplasmic reticulum in the soma. The cleaved neuropeptides are packaged into secretory vesicles in the trans-Golgi network and transferred, via rapid anterograde transport, to the presynaptic terminal. Often, a presynaptic terminal may possess and release a number of different neuropeptides simultaneously, but once released, instead of being recycled, they are destroyed by peptidases. Thus, a single release of a quantum of neuropeptides cannot elicit multiple responses from the postsynaptic cell. Depending on the specific neuropeptide and/or its receptor, these small peptides may be excitatory or inhibitory neurotransmitters or neuromodulators. The most common neuropeptides are somatostatin, substance P, and the opioid neuropeptides—endorphins, enkephalins, and dynorphins.

Chapter 5
Question 2: The spinal nerves are extremely important structures because they (along with the cranial nerves) act as the pathways for communication from the body to the central nervous system (CNS) and from the CNS to the body. The length of a spinal nerve is immaterial since each spinal nerve divides into a dorsal primary ramus and a ventral primary ramus, and these two components are merely continuations of the spinal nerve.

Question 4: Although the radicular arteries are quite small, they are extremely important for the vascularization of the spinal cord. The reason is that, with the exception of the cervical region, the anterior and posterior spinal arteries by themselves are unable to provide an adequate vascular supply to the spinal cord. Therefore, an injury to the spinal nerve damages not only the afferent and efferent fibers of a particular spinal cord level, but may also damage the segmental white and gray matter by producing ischemic conditions due to the reduction in blood supply from the radicular artery serving that region.

Chapter 6
Question 2: The basal ganglia are a collection of nerve cell bodies located in the white matter of the cerebrum. Since, by definition, a group of nerve cell bodies located outside the central nervous system (CNS) are known as ganglia, and those located within the CNS are known as nuclei, it is not truly correct to call these nuclei ganglia.

Question 4: Unlike all other cranial nerves, the trochlear nerve originates from the dorsal aspect of the brainstem.

Chapter 7
Question 2: The periosteal layer of the dura mater is richly supplied by blood vessels, whereas the meningeal layer has no vascular supply. The blood vessels of the periosteal layer include the middle meningeal and accessory meningeal arteries of the middle cranial fossa, as well as the meningeal branches of the anterior and posterior ethmoidal arteries and the meningeal branches of the internal carotid artery of the anterior cranial fossa. Meningeal branches of the vertebral, occipital, middle meningeal, and ascending pharyngeal arteries serve the periosteal dura of the posterior cranial fossa. Most of these vessels enter the cranial fossa via foramina and canals of the skull, such as the jugular and mastoid foramina and the hypoglossal canal. Blood is drained from the dura by meningeal veins that empty their blood (indirectly through venous lacunae) into several of the sinuses as well as into nearby emissary veins and diploic veins.

Question 4: The cisterna magna (cisterna cerebellomedullaris), the largest of the subarachnoid cisterns, is formed between the caudal aspect of the cerebellum and the dorsal surface of the medulla oblongata as the arachnoid stretches across these two structures rather than following the contour of the brain. The cisterna magna communicates with the fourth ventricle of the brain via the medial foramen of Magendie through which the cerebrospinal fluid formed by the choroid plexuses of the ventricles of the brain enters the subarachnoid space. The interpeduncular cistern, another expanded portion of the subarachnoid space, located between the right and left cerebral peduncles, receives cerebrospinal fluid from the two lateral foramina of Luschka. It is via these three foramina of the fourth ventricle that cerebrospinal fluid leaves the ventricular system of the brain and enters the subarachnoid space.

Chapter 8
Question 2: The basal lamina-lined endothelial cells of the capillaries of the brain and spinal cord form a blood–brain barrier. These endothelial cells not only form fasciae occludentes with each other, but they have only a limited ability to form caveolae, relying instead mostly on receptor-mediated transport to transfer material between the capillary lumen and the neural tissue of the central nervous system. Therefore, most macromolecules injected into the capillary lumen are unable to gain excess into the intercellular spaces of the brain and spinal cord. Similarly, most macromolecules injected into the intercellular compartment of the central nervous system are unable to enter the capillary lumen, unless the endothelial cells possess specific receptors for them. Small, noncharged molecules (e.g., O2, H2O, CO2) and numerous small lipid-soluble materials, including some drugs, can dissolve through the lipid membrane of the endothelial cells and thus are able to penetrate the blood–brain barrier. Molecules, such as some of the vitamins, amino acids, glucose, and nucleosides, can penetrate the blood–brain barrier via carrier proteins, with or without passive diffusion. Ion channels are also present in the endothelial cell membranes and they are responsible for the transport of ions across the blood–brain barrier. Although astrocyte end-feet surround the basal lamina of the capillaries and assist in the formation of the blood–brain barrier, it is the endothelial cells that bear the brunt of the responsibility in the establishment and maintenance of this barrier.

Question 4: The cerebral arterial circle connects branches of the two internal carotid arteries to branches of the two vertebral arteries, forming a method of shunting blood from one side to the other in case of a blockage in any one of the vessels. The anterior communicating artery forms the anterior connection and the posterior communicating artery forms the posterior connection between the right and left sides. The arteries involved in the circle are: the right internal carotid, right anterior cerebral, anterior communicating, left anterior cerebral, left internal carotid, left posterior communicating, left posterior cerebral, right posterior cerebral, right posterior communicating, and back to the right internal carotid artery.

Chapter 9
Question 2: The location of the postganglionic sympathetic soma is usually close to the spinal cord (in the sympathetic chain ganglia, near the vertebral column), whereas the location of the postganglionic parasympathetic soma (usually within the target organ) is far from the central nervous system. Therefore the preganglionic fiber has to be the appropriate length.

Question 4: Short ciliary nerves arise from the ciliary ganglion, whereas the long ciliary nerves bypass the ciliary ganglion without contacting it. Postganglionic sympathetic fibers have already synapsed and may take any convenient route to their destination (that is either the short or long ciliary nerves). Preganglionic parasympathetic fibers must synapse in the ciliary ganglion. The postganglionic fibers also take the most convenient route to their destination and since the short ciliary nerves arise from the ciliary ganglion, they have to travel within the short ciliary nerves and cannot conveniently reach the long ciliary nerves.

Chapter 10
Question 2: The gamma motoneurons (innervating the skeletal, contractile portion of the intrafusal fibers) cause corresponding contraction of the contractile portions of the intrafusal fibers that stretch the central, noncontractile region of the intrafusal fiber. Thus the sensitivity of the intrafusal fibers is constantly maintained by continuously readapting to the most current status of muscle length, and they are therefore always ready to detect any change in muscle length.

Question 4: During slight stretching of a relaxed muscle, the muscle spindles are stimulated, whereas the Golgi tendon organs remain undisturbed and quiescent. During further stretching of the muscle, which produces tension on the tendons, both the muscle spindles and the Golgi tendon organs are stimulated. Thus Golgi tendon organs monitor and check the amount of tension exerted on the muscle (regardless of whether it is tension-generated by muscle stretch or contraction), whereas muscle spindles check muscle fiber length and rate of change of muscle length (during muscle stretch or contraction).
Question 6: There are two theories that may explain this phenomenon of “referred pain.” (i) The convergence–projection theory of visceral pain suggests that the central processes of sensory neurons (general visceral afferent (GVA) neurons) innervating a visceral structure such as the heart terminate at the same spinal cord level as the central processes of sensory neurons (general somatic afferent (GSA) neurons) innervating a somatic structure such as the upper limb. There they synapse with interneurons and/or second order neurons of the anterolateral system to higher brain centers. (ii) The concept of referred pain suggests that second order GSA projection neurons of the anterolateral system (relaying nociceptive input from the upper limb in this case) are continuously being activated by GVA neurons (relaying nociceptive input from the heart). GVA nociceptive input (from the heart) is eventually relayed to the patch of somesthetic cortex that normally receives somatic information from the upper limb. The brain in turn perceives the nociceptive input as coming from the upper limb, and therefore “feels” the painful sensation in the upper limb.

Chapter 11
Question 2: The noise enters both ears, and is relayed via the auditory pathways to the inferior colliculi (reflex nuclei of the auditory system) in the midbrain. The inferior colliculi project to the superior colliculi (reflex nuclei of the visual system) in the midbrain (connecting the special senses of vision and hearing). The visual association areas send corticotectal fibers to the oculomotor accessory nuclei and the deep layers of the superior colliculus. The superior colliculus gives rise to the fibers of the tectospinal tract, which descends to terminate in the cervical and upper thoracic spinal cord levels. The tectospinal tract is involved in the mediation of reflex movements of the eyes, and of the cervical and thoracic region of the trunk elicited by visual, auditory, and vestibular stimuli.

Question 4: The upper motoneuron fibers that are damaged in this lesion are those that descend to synapse with the interneurons and lower motoneurons that innervate the muscles of the upper limb, trunk, and lower limb on the left side of the body. The individual will have a hemiplegia of the upper and lower limbs contralateral to the lesion, since most of the corticospinal tract fibers cross at the pyramidal decussation in the medulla.
Chapter 12
Question 2: One of the normal functions of the basal ganglia when stimulated, is to relay signals to the motor cortex and brainstem, which ultimately inhibit muscle tone. Following a lesion to the basal ganglia, this inhibitory influence is lost, and symptoms of hypertonicity are manifested contralateral to the side of the lesion.
Question 4: Hyperkinetic disorders are caused by a disturbance of the excitatory subthalamopallidal neurons of the indirect loop. Hypokinetic disorders result from neuronal degeneration in the neostriatum, disrupting the direct loop of the basal ganglia.
Chapter 13

Question 2: Tremor following a lesion in the deep cerebral nuclei (basal ganglia) is characterized as “tremor at rest.” It is apparent at rest and disappears when a voluntary movement is initiated. On the contrary, a lesion involving the cerebellum is characterized as “intention tremor,” which is manifested during a voluntary movement and is especially apparent toward the end of a movement, such as when approaching the bridge of the nose when putting on a pair of glasses.
Question 4: The output of the cerebellum is excitatory.
Chapter 14
Question 2: The neurons of the reticular formation possess elaborate dendritic trees whose branches radiate in all directions. Some neurons give rise to an ascending or descending axon, with numerous collateral branches. Other neurons give rise to a primary axon, which bifurcates forming an ascending and a descending branch, both of which then give rise to collateral branches. The dendrites are oriented perpendicular to the long axis of the brainstem. The elaborate radiating dendritic trees, and the axons and their collaterals, facilitate the ability of neurons of the reticular formation to collect information from ascending and descending fibers as they traverse the dendritic trees of neurons in the reticular formation.
Question 4: The brainstem reticular formation contains interneurons that are located near the cranial nerve nuclei and participate in the coordination of reflex activity associated with the cranial nerves. Interneurons of the lateral reticular formation are associated with the trigeminal, facial, and hypoglossal nerve nuclei that innervate structures of the mouth and face. The motor control exerted by these cranial nerves on the structures they innervate in the orofacial region is coordinated by the reticular formation. Although motor control of the muscles of mastication—those of the tongue, lips, soft palate, and upper pharynx—is under voluntary control, during chewing the action of all of these structures is automated and is executed without our being aware of it. The branches of the trigeminal nerve transmit general proprioceptive information from the temporomandibular joint, teeth, and muscles of mastication, and general sensation information from the mouth (thermal sensation and information about food consistency) to the sensory nuclei of the trigeminal nerve. These nuclei in turn project to the motor nuclei of the trigeminal and facial nerves and to the reticular formation, which in turn coordinates the movements of the orofacial structures involved in chewing.
Chapter 15
Question 2: The motor fibers arising from the trochlear nucleus decussate posteriorly, and emerge from the brainstem at the junction of the pons and midbrain, just below the inferior colliculus. These fibers then course anteriorly to the orbit to innervate a single extraocular muscle, the superior oblique. Thus, a lesion to the trochlear nucleus results in paralysis or paresis of the contralateral superior oblique muscle, whereas a lesion in the trochlear nerve results in the same functional deficits but in the ipsilateral muscle.

When the superior oblique muscle is paralyzed, the ipsilateral eye will extort (rotate outward) accompanied by a simultaneous upward and outward movement of the eye. This is caused by the unopposed inferior oblique muscle, and results in external strabismus. Since the eyes become misaligned following such a lesion, the individual with trochlear nerve palsy experiences vertical diplopia (double vision) accompanied by a weakness of downward movement of the eye, most notably in an effort to adduct the eye (turn medially). The diplopia is most apparent to the individual when descending stairs (looking down). To counteract the diplopia and to restore proper eye alignment, the individual realizes that the diplopia is reduced as he tilts his head with his chin pointing towards the side of the unaffected eye. Normally, tilting of the head to one side elicits a reflex rotation about the anteroposterior axis of the eyes in the opposite direction so that an object will remain fixed on the retina. Tilting of the head towards the unaffected side causes the unaffected eye to rotate inward and become aligned with the affected eye, which is rotated outward.

Question 4: A lesion to one medial longitudinal fasciculus (MLF) interrupts the interneurons connecting the abducens nucleus and the contralateral oculomotor nucleus. This is known as internuclear ophthalmoplegia. In this condition horizontal ocular movements will not occur in a conjugate fashion.

When there is a lesion of the right MLF, and the individual attempts to gaze to the right, the lesion is not apparent since both eyes can move simultaneously to the right. However, when attempting to gaze to the left, the right eye cannot move inward (medially beyond the midline) but the left eye, which should move outward (laterally) in this lateral gaze, does so since it is not affected.


If you ask this same individual to look at a near object placed directly in front of him, which necessitates that both eyes adduct (converge), he is able to do so. This indicates that: (i) both oculomotor nerves (which innervate the medial recti) are intact; and (ii) the upper motoneurons arising from the motor cortex, which stimulate the motoneurons of the oculomotor nuclei, are also intact. Therefore, a unilateral lesion of the MLF becomes apparent only during conjugate horizontal eye movement.

Question 6: A unilateral lesion of the facial nerve proximal to the geniculate ganglion causes a loss of tear formation by the ipsilateral lacrimal gland. A condition referred to as the “crocodile tear syndrome” (tearing/lacrimation while eating) may result as follows. As the preganglionic parasympathetic (“salivation”) fibers originating from the superior salivatory nucleus are regenerating, they may be unsuccessful at finding their way to their intended destination, the submandibular ganglion. Instead they may take a wrong route to terminate in the pterygopalatine ganglion, establishing inappropriate synaptic contacts there with (“lacrimation”) postganglionic neurons whose fibers project to the lacrimal gland.
Question 8: A growing tumor in the vicinity of the cerebellopontine angle known as an acoustic neuroma (arising from the Schwann cells wrapped around the axons of the vestibular nerve), may compress the cranial nerves that emerge from the brainstem at the cerebellopontine angle. The most susceptible nerves are the facial and vestibulocochlear.
Chapter 16
Question 2: When the right eye was illuminated, both the direct (right) and consensual (left) pupillary light reflexes were elicited (both pupils constricted). This is an indication that the right afferent limb and both the right and left efferent limbs of the pupillary light reflex arc were intact. When the left eye was illuminated, neither pupil responded, which indicates that the left afferent limb of the pupillary light reflex arc may be damaged. The information was not relayed to the central nervous system (to the parasympathetic Edinger–Westphal nucleus of the oculomotor nerve) to elicit a response. Since both pupils constricted when the right eye was illuminated, the pretectal area and the parasympathetic nucleus and parasympathetic fibers of the oculomotor nerve were intact.
Question 4: The afferent limb (ophthalmic division of the trigeminal nerve) of the corneal blink reflex is intact on both sides. However, the efferent limb (branch of the facial nerve to the orbicularis oculi muscle) on the left side may be damaged.
Question 6: A lesion that damages the sympathetic (preganglionic or postganglionic) fibers of the pupillary dilation pathway, results in Horner’s syndrome ipsilateral to the lesion. One of the characteristics of this syndrome is a persistent miosis (pupillary constriction) ipsilateral to the lesion due to the unopposed action of the parasympathetic nervous system. Although an individual with Horner’s syndrome exhibits loss of the pupillary dilation reflex, the pupillary constriction reflex is intact, both ipsilateral and contralateral to the lesion. The anatomical components of the pupillary dilation reflex pathway (sympathetic) are different from those of the pupillary constriction pathway (parasympathetic).
Chapter 17
Question 2: The Eustachian (pharyngeal, auditory) tube serves to equalize the atmospheric pressure between the middle and outer ear. At higher elevations, the atmospheric pressure in the external auditory meatus is lower than that of the middle ear cavity and causes the tympanic membrane to curve outward (towards the external auditory meatus), stimulating pain receptors of the tympanic membrane.

In higher atmospheric pressure (such as when flying in an airplane), the atmospheric pressure in the external auditory meatus is higher than that of the middle ear cavity and causes the tympanic membrane to curve inward (toward the middle ear cavity), stimulating pain receptors of the tympanic membrane.


Since normally the wall of the Eustachian tube is collapsed, pressure differences can be relieved by the action of swallowing, chewing, yawning, or coughing which open the Eustachian tube, allowing equalization of pressure on the two sides of the tympanic membrane.

Question 4: The tympanic membrane and the ossicles. The auricle and external auditory meatus channel sound waves to the tympanic membrane, which causes it to vibrate. Oscillations of the tympanic membrane cause the three ossicles to vibrate in sequence, conducting the vibration to the oval window. The articulating ossicles form a lever system, and not only mediate vibrations from the tympanic membrane to the membrane of the oval window, but—a fact of paramount importance—amplify these vibrations as they are converted from air waves of the outer ear into fluid waves (perilymph) of the inner ear. Since liquids are more resistant to the conduction of sound waves, the incoming sound waves hitting the tympanic membrane have to be amplified by the ossicles in order to ensure adequate vibration of the perilymph. Since the tympanic membrane is much larger than the oval window membrane, and the sound waves reaching the oval window membrane are amplified by the ossicles, the compound effect is that the vibrations reaching the oval window have been amplified approximately 20-fold from the original vibrations at the tympanic membrane.
Question 6: The cochlear, trigeminal, and facial nerves. The sound waves entering one ear follow the normal auditory pathway via the cochlear nerve to the ipsilateral ventral cochlear nucleus. Each ventral cochlear nucleus projects bilaterally to the superior olivary nuclei. They in turn project bilaterally to the facial motor nuclei and the motor nuclei of the trigeminal nerve. Each facial motor nucleus projects via the nerve to the stapedius (a branch of the facial nerve) to the ipsilateral stapedius muscle. Each motor nucleus of the trigeminal nerve projects via the branch to the tensor tympani muscle (a branch of the trigeminal nerve) to the ipsilateral tensor tympani muscle.
Chapter 18
Question 2: Each semicircular duct has a single dilated segment, an ampulla (L., “dilation”), near one of its ends. The ampullae of the three semicircular ducts, as well as the utricle and saccule, contain in their interior the sensory receptors of the vestibular system. The receptors in the ampullae of the semicircular ducts are the cristae ampullares, whereas the receptors in the utricle and the saccule are the macula utriculi and the macula sacculi, respectively. Thus there are a total of five receptors (three cristae and two maculae) in each vestibular sensory apparatus. The cristae ampullares of the semicircular canals rest in a patch of neuroepithelium at the base of each ampulla. The macula utriculi rests in a strip of neuroepithelium on the base of the utricle, whereas the macula sacculi is oriented vertically on the medial wall of the saccule.
Question 4: The flow of endolymph in the direction of the ampulla of the horizontal canal results in deflection of the stereocilia toward the kinocilium, which stimulates the hair cells. In the anterior and posterior semicircular canals, flow of endolymph in the direction of the ampulla has the opposite effect, that is the hair cells are inhibited. If rotation is sustained, the endolymph of the semicircular canals eventually moves at the same rate as the cupula. When this occurs, the cupula is no longer pushed and bent by the endolymph, and the stereocilia and kinocilia are no longer deflected. Since the hair cells are no longer depolarized, the semicircular canal receptors are not activated by sustained rotation.

Question 6: The cerebellum.
Chapter 19
Question 2: Odorant-binding proteins are immersed in the mucus layer 
covering the olfactory epithelium, and bind to the odorous substances that enter through the nasal cavities.
Question 4: Each olfactory receptor cell contains about a dozen identical receptors (all of them being identical structurally), all of which are coded by one gene. Each olfactory receptor cell contains only one type of receptor; however this same type of receptor may also be exhibited by thousands of other olfactory receptor cells distributed throughout the olfactory epithelium.
Chapter 20
Question 2: The hippocampal formation consists of three regions: the hippocampus proper, the dentate gyrus, and the subiculum.
Question 4: The granule cell layer of the dentate gyrus archicortex contains the cell bodies of granule cells, whose axons form the output of the dentate gyrus.
Question 6: Efferent fibers of the hippocampus proper arise mostly from the pyramidal cells of the hippocampal pyramidal cell layer.
Question 8: The fornix, which relays information to the hypothalamus and the septal nuclei.
Question 10: Alzheimer’s disease is a degenerative disorder of the brain and is the most common form of progressive dementia in the elderly. Individuals with this disease are unable to form new memories. This disease is caused by pathologic alterations including neurofibrillary tangles, neuritic plaques, and neuronal degeneration, which appear initially in the subiculum (of the hippocampal formation) and the pyramidal cell islands (of layer II) of the entorhinal cortex. From there, degeneration spreads to the CA1 zone of the hippocampus proper, and then back to the deeper layers of the entorhinal cortex. Consequently, this neuronal degeneration hinders the normal flow of information through the hippocampal formation. Confusion and deficits in executive function occur following further spread to the temporal pole and prefrontal cortex.
Chapter 21
Question 2: The medial zone of the hypothalamus includes the following nuclei: the medial preoptic, anterior hypothalamic, paraventricular, supraoptic, dorsomedial, ventromedial, mammillary, and posterior hypothalamic nuclei. The nuclei in this zone control the functions of the autonomic nervous system, and the secretory activity of the posterior pituitary gland (neurohypophysis).

Question 4: The preoptic region controls the release of reproductive hormones from the adenohypophysis.

Question 6: The tuberal region contains nuclei that are involved in the control of anterior pituitary gland (adenohypophyseal) hormone release, caloric intake, and appetite.

Question 8: Most neural input to the hypothalamus arises from the limbic system.

Question 10: In addition to the neural output, the hypothalamus also provides output to the adenohypophysis and neurohypophysis.

Question 12: The spinothalamic fibers (a component of the anterolateral system of the ascending sensory pathways) relay nociceptive input from the spinal cord to the autonomic control centers of the hypothalamus. There they synapse with neurons that give rise to the hypothalamospinal tract, which is associated with the autonomic and reflex responses (i.e., endocrine and cardiovascular responses) to nociception.

Question 14: The supraopticohypophyseal tract is a short tract consisting of axons that carry oxytocin or vasopressin synthesized in the cell bodies of hypothalamic neurons residing in the supraoptic and paraventricular nuclei. Oxytocin and vasopressin are synthesized in different populations of hypothalamic neurosecretory neurons. The secretory substances are transported via the axons to the posterior lobe of the pituitary gland (neurohypophysis). Upon stimulation, the hypothalamic neurosecretory cells transmit impulses to their terminals, which results in the release of the hormones into the general circulation.

Question 16:

[nlist]1
The hypothalamus serves as a “thermostat” and plays a central and vital role in body temperature regulation.

2
The hypothalamus contains a “feeding center” and a “satiety center” and has a very important function in food intake regulation.

3
The hypothalamus contains neurons that play a role in water intake regulation.

4
The hypothalamus is the master controller of autonomic functions.

5
Through its extensive interconnections with the limbic system, which processes emotions, the hypothalamus plays an important role in emotional behavior.

6
Via its connections with the hippocampal formation, the hypothalamus plays a role in memory.

7
The hypothalamus contains the cell bodies of the neurosecretory cells that produce the reproductive hormones, antidiuretic hormone and oxytocin.

8
The hypothalamus regulates circadian rhythms.

Chapter 22
Question 2: The sensory relay nuclei of the thalamus include the ventral posterior medial, ventral posterior lateral, medial geniculate, and lateral geniculate nuclei. The motor relay nuclei of the thalamus include the ventral anterior and ventral lateral nuclei. In addition to these nuclei, the anterior nuclear group—the smallest group of thalamic nuclei—is included in the specific relay nuclear group.

Question 4: The ventral posterior medial nucleus receives the terminals of the trigeminothalamic tracts (ventral and dorsal trigeminal lemnisci) relaying general somatic afferent information (light touch, pressure, pain and temperature sensation, and proprioception) from the orofacial region, and special visceral afferent sensation (taste), from the solitary nucleus.

The ventral posterior lateral and ventral posterior inferior nuclei receive terminals of the lateral spinothalamic tract (relaying pain and temperature sensation from the body), terminals of the medial lemniscus (transmitting nondiscriminatory (crude) touch, pressure, joint movement, and vibratory sensation from the body), and terminals from the anterior spinothalamic tract (relaying light touch sensation from the body).

Chapter 23
Question 2: Pyramidal cells.
Question 4: Lesions involving the corpus callosum, which unites the two cerebral hemispheres, result in disconnection syndromes. The corpus callosum receives its blood supply from the anterior and posterior cerebral arteries. Its genu and body are supplied by the anterior cerebral artery, and the splenium is supplied by both the anterior and posterior cerebral arteries. A stroke involving the anterior cerebral artery may affect the anterior corpus callosum and result in apraxia (impairment of the capacity to execute various movements) of the left arm as a consequence of isolation/disconnection of the language-dominant (left) hemisphere from the right motor cortex.


A stroke involving the posterior cerebral artery or a lesion involving the posterior corpus callosum on the left side, may result in alexia (the inability to recognize words or read). Visual input from the left visual field is relayed to the right, intact visual cortex, which is isolated/disconnected from the language-dominant (left) hemisphere.

�Q2: Layer of mucus or mucous membrance?


�Q3: Sentence ok as rewritten?


�Q4: Ok to add ‘The hypothalamus regulates’?





