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Answers to revision questions

1.       CNS: brain and spinal cord where processing of input signals and formation of an

output response occurs.

            PNS:  peripheral nerves which are afferent (sensory) or efferent (motor) and include associated sensory ganglia and autonomic ganglia and pre and post ganglionic fibres.

            ANS: The parts of the CNS and PNS that relate to control of visceral function. 

2.
Axons in the PNS usually regenerate but may not always reach the appropriate target organ. Axons in the CNS usually do not regenerate.

3.
Neuroglial cells support the function of neurones within the CNS. Astrocytes control the movement of substances between the neurone and blood (part of the blood brain barrier), control the ionic environment of neurones and form a scar (gliosis) when neural tissue is injured. Oligodendrocytes myelinate axons. Microglia are phagocytic and involved in the immune response.

4. a) epilepsy, multiple sclerosis

            b) Parkinson’s disease, motor neurone disease, stroke, Alzheimer’s disease

5.
A synapse is a point of contact between a neurone and another cell where a signal is transmitted from the neurone to the second cell. Direction of transmission of action potential is unidirectional.  In the nervous system synapses are from neurone to neurone. In the PNS the synapse may be between a neurone and an effector cell e.g. skeletal muscle or smooth muscle or glands (ANS).

6. A dendrite has on its surface receptors to neurotransmitters and so receives signals

from other neurones via synapses. An axon transmits action potentials away from the cell body to terminal arborisations and via synapses to the dendrites of other neurones (in the CNS) or to other types of effector cells via the PNS 

7.
A nucleus is an aggregation of neuronal cell bodies within the CNS. A ganglion is an aggregation of neuronal cell bodies, usually encapsulated, outside the CNS.

8.
The 3 basic neuronal types are:

a)
Sensory neurones – cell bodies in ganglia in PNS. Transmit information from peripheral receptors to CNS. Normally pseudounipolar type.

b)
Motorneurones  - cell bodies in CNS (spinal cord or brainstem) with axons in peripheral nerves. Innervate skeletal muscle or in ANS are presynaptic to autonomic ganglia and post synaptic from ganglia to smooth muscle or glands.

c) 
Interneurones – cell bodies and axons in CNS. Most numerous neurones and are responsible for integrative functions.

9.
-70mV

10.
K+ moving out of cell along its concentration gradient leaving in the cell immobile impermeant anions.

11.
Na + pump, or more correctly  Na+ K+ ATPase, which maintains the internal ionic environment by pumping back into the cell K+ ions that have leaked out, and pumping out of the cell Na + ions which have either leaked in; or moved in during an action potential.

12.
Na+ moving into the cell along a concentration (and initially an electrical) gradient due to a 1000 fold increase in membrane permeability. 

13.
K+ moves out of the cell driven by its concentration gradient.

14.
By blocking Na+ channels in neuronal axon membranes so that the 1000 fold increase in permeability does not occur and action potentials are not conducted.

15.
Neurotransmission at a synapse:

a)
action potential invades axon terminal and triggers calcium influx through voltage gated calcium channels.

b)
increased intraterminal calcium concentration triggers fusion of vesicle containing transmitter, with nerve terminal membrane and so causes release of neurotransmitter into synaptic cleft.

c)
binding of neurotransmitter to receptor in postsynaptic membrane leading to ion movements and a change in membrane potential. which causes a permeability change to one (or more) ion species. 

d)
inactivation of neurotransmitter either enzymatically in synaptic cleft or removal of transmitter from synaptic cleft and metabolism after uptake by the nerve terminal or glial cell.

16. 
a) receptors which are part of a voltage gated ion channel (usually act fast)

b) receptors which are linked to a g-protein messenger signalling system. (usually slower)

17.
 Ion channel receptor – 
Ach (nicotinic R)

 
GABA  (GABAA R)

 
Glutamate (AMPA, NMDA)


G-protein receptor –

Dopamine





      
Noradrenaline (( and ()

      
Serotonin/5HT

       
Opioids

                    
GABA (GABAB R)

       
Ach (muscarinic R)

       
Glutamate (mGluR)


18.
Yes – eg. GABA, Ach, Glutamate

19.
Increase of glutamate activation or decrease of GABA inhibition.

20. Three layers of connective tissue that cover the brain and spinal cord : the pia mater (inner), arachnoid membrane and dura mater (outer). Cerebrospinal fluid (CSF) circulates in the sub-arachnoid space and protects the CNS from mechanical injury. 

21. Signs of raised intracranial pressure are likely to appear sooner after an epidural haemorrhage as it usually results from damage to a meningeal artery after trauma. A subdural haemorrhage is usually caused by leakage from a vein bridging between the dura and arachnoid membrane, so the signs may be delayed by several hours.

22.
The ventricles of the brain contain CSF.

23.       From the bottom up: medulla, pons, midbrain.

 24.       The 2 main structures of the diencephalon are the thalamus and the hypothalamus. The thalamus mainly acts as a relay station between the cerebral cortex and other parts of the brain. The hypothalamus acts as an interface between the brain and endocrine system and is mainly involved in maintaining homeostasis.

25.       The cerebellum lies in the posterior cranial fossa.

26.
The area of cerebral cortex which controls voluntary movement. Its cells are arranged topographically.

27.
The dorsal root (sensory) and ventral root (motor) are attached directly to the spinal cord and lie in the vertebral canal. They join together to form the spinal nerve (mixed function) which passes between the vertebrae into the body. Shortly afterwards the spinal nerve divides into a dorsal and ventral spinal ramus (both mixed). The dorsal spinal ramus innervates the paravertebral part of the body wall, while the ventral spinal ramus innervates the rest of the body wall and the limbs. [NB. Do not confuse spinal rami with the grey and white rami of the ANS, which connect the sympathetic chain to the spinal nerve].

28.
A dermatome is the area of skin supplied by a single spinal nerve . A plexus is the point peripherally at which several spinal nerves merge and become rearranged into peripheral nerves. 

29.        Perineurium.

30.
Schwann cell.

31.
Demyelination and/or axon dysfunction will both slow conduction velocity of a myelinated axon.

32.
Most synapse in the ganglia of the sympathetic chain. Some innervating the gut, may synapse at more peripheral ganglia.

33.
The transmitter of the postganglionic parasympathetic nerves is Ach, The receptors found on effector cells are of the muscarinic cholinoceptor type.

34.
After uptake from the synaptic cleft, noradrenaline is metabolised either by catechol-o-methyl transferase in the glial cells or by monoamine oxidase A in the presynaptic terminal.

35.
Parasympathetic innervation causes the pupil to constrict by activating the constrictor pupillae muscle. Dilation of the pupil occurs usually through reduction in parasympathetic activation but further dilation may occur through sympathetic activation of the dilator pupillae muscle (this is an emotional reaction). 

36.
Inability to maintain an adequate blood pressure to perfuse the brain when in a vertical position usually due to inadequate sympathetic stimulation of resistance vessels (arterioles). 
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