TRANSMITTER SUBSTANCES





Not all synapses use the same transmitter substance.





The most common transmitter substance in excitatory synapses is acetylcholine (ACh), and all such synapses are described as cholinergic. These synapses use acetylcholinesterase after the action potential has been generated to remove the transmitter. Cholinergic synapses are found in neuromuscular junctions, the voluntary nervous system and many parts of the autonomic nervous system.





Some synapses are described as adrenergic. These release noradrenaline as their transmitter substance. After depolarisation, the substance tends to be taken back inside the vesicles that originally released it. Adrenergic synapses are divided into two groups, alpha and beta. Adrenergic synapses are found in the sympathetic nervous system.





There are a number of other transmitters used in special situations e.g. serotonin, dopamine and glutamic acid in the brain and glycine in some inhibitory synapses.





Questions





1.	Some fly sprays contain substances that compete with the action of acetylcholinesterase. Describe their likely effect and account for their effectiveness as insecticides.





2.	Curare is a poison that has been used on arrowheads by South American Indians. It acts by blocking ACh receptors. Describe its effects on the body.





3.	Some ACh receptors respond to nicotine. Does this suggest that the drug is a stimulant or a relaxant?





4.	Some people are prescribed a drug called a beta-blocker to treat heart disorders. What do you think the heart disorder is and how do beta-blockers help?





5.	Anti-depressant drugs prolong the action of certain transmitters in the brain. What will their overall effect be?





6.	LSD and psilocybin (the drug in magic mushrooms) both act as mimics and agonists for some transmitters. How do they induce hallucinations?





7.	Tetanus toxin prevents the release of inhibitory transmitter substances. What are its effects and how can the working of synapses account for them?


TRANSMITTER SUBSTANCES - THE MARK SCHEME





1.	A substance that competes with the enzyme will reduce its effectiveness.





	Acetylcholinesterase removes acetyl choline from the post-synaptic receptors.





	The substance will mean that one incoming impulse will produce continuous outgoing impulses.





	The muscles of the insect will be “switched on” and will contract until the insect runs out of energy and dies.





	The insecticide will be effective against a broad range of insect pests but could also affect other living things that also use ACh as a transmitter.





2.	Stimulatory impulses to the muscles and some other parts of the body will be blocked. The result will be paralysis. Paralysis of the heart and respiratory muscles could lead to death.





3.	Nicotine is likely to be stimulatory since ACh is chiefly used in stimulatory synapses. It could work by reducing the number or frequency of impulses needed to propagate an impulse in a synapse or it may reduce synaptic thresholds.





4.	Heart problems where inhibition is needed could be high blood pressure or a damaged heart that must not be allowed to beat too fast. Beta receptors are stimulatory and are affected by impulses from the nervous system or by adrenaline. Beta blockers prevent the heat from reacting to these and beating faster.





5.	The overall effect of anti-depressants will be stimulatory. The answer is in the question!





6.	If no sensory message comes into the brain (i.e. something isn’t there), these substances could initiate a message and make the person think that something is there.





7.	The effect of the toxin is tetany. This is continuous contraction of muscles. Muscles rely on a balance between inhibitory and excitatory synapses to control what they do, if one of these inputs is removed then the muscles will contract continuously. This may include antagonistic muscles that should be relaxed when their partner is contracting.


