Drug acting on autonomic and central nervous systems (test)
Answer the single-choice questions.
1. The enzyme that is inhibited by galantamine is:
a. tyrosine hydroxylase

b. acetylcholinesterase

c. COMT

d. MAO type A

e. MAO type B

2. The cholinomimetic drug that is useful for treating postoperative abdominal distention and gastric atony is: 

a. Acetylcholine

b. Atropine

c. Tubocurarine
d. Neostigmine
e. Pilocarpine

3. Neostigmine will effectively antagonize skeletal muscle relaxation produced by:
a. Tubocurarine

b. Succinylcholine

c. Diazepam

d. Baclofen
e. Nicotine

4. The reversible cholinesterase inhibitor indicated in the treatment of Alzheimer disease is:
a. Rivastigmine
b. Levodopa
c. Neostigmine

d. Pyridostigmine

e. Acetylcholine

5. A direct-acting cholinomimetic drug that is lipid-soluble and often used in the treatment of glaucoma is: 

a. Acetylcholine

b. Timolol
c. Betaxolol
d. Pilocarpine

e. Physostigmine 
6. Acetylcholine is the normal neurotransmitter at all of the followings sites EXCEPT:
a. nerve endings to the adrenal medulla

b. sympathetic ganglia

c. neuromuscular junction

d. parasympathetic ganglia

e. sympathetic neuroeffector junction

7. Atropine and scopolamine will block all the effects of acetylcholine listed below EXCEPT:

a. bradycardia

b. salivary secretion

c. bronchoconstriction
d. skeletal muscle relaxation

e. miosis

8. Of the many types of adrenergic receptors found throughout the body, which is most likely responsible for the cardiac stimulation observed following an intravenous injection (IV) of epinephrine?
a. (1-adrenergic receptors 

b. (1-adrenergic receptors 

c. (1-adrenergic receptors 

d. (2-adrenergic receptors 

e. (3-adrenergic receptors 

9. Which of the following drugs is a selective inhibitor of MAO type B?  

a. Neostigmine

b. Selegiline

c. Bromocriptine
d. Carbidopa

e. Entacapone

10. The drug of choice for the treatment of anaphylactic shock is:
a. Epinephrine

b. Norepinephrine

c. Isoproterenol

d. Orciprenaline
e. Atropine

11. All the following statements are accurate characterizations of ephedrine EXCEPT that it:
a. is used as decongestant:
b. can cause insomnia, restlessness, agitation, and tremor

c. can increase systemic blood pressure

d. is rapidly biotransformed by both COMT and MAO

e. will relax the smooth muscle of the bronchial tree
12. All the following statements are true concerning dobutamine EXCEPT that it: 

a. is a selective agonist at (1-adrenergic receptors
b. activates dopaminergic receptors in renal and mesenteric vascular beds

c. is used to increase cardiac output in patients with severe cardiac failure
d. must be given by IV administration

e. may cause tachycardia and anginal pain

13. Which one of the following drugs is a selective (2-agonist?
a. Epinephrine

b. Norepinephrine

c. Salbutamol

d. Isoproterenol

e. Dobutamine

14. The nonselective (-adrenergic blocking agent that is also a competitive antagonist at (1-adrenoreceptors is:
a. Timolol

b. Atenolol

c. Propranolol

d. Pindolol

e. Carvedilol

15. Propranolol is indicated for use in patients with all the following conditions EXCEPT:
a. hypertension

b. angina pectoris

c. bronchial asthma
d. migraine headache

e. supraventricular and ventricular arrhythmias

16. Which one of the following statements best describes the mechanism of action of benzodiazepines?
a. Benzodiazepines block GABA uptake
b. Their inhibition of GABA transaminase leads to increase of GABA

c. Benzodiazepines block glutamate receptors in the brain

d. They increase frequency of opening of chloride ion channels that are coupled to GABAA receptors

e. They are direct-acting GABA receptor agonists in the CNS

17. The hypnotic drug facilitates the inhibitory action of GABA, but it lacks of anticonvulsant or muscle relaxing properties, is:
a. Buspirone

b. Diazepam

c. Flurazepam

d. Phenobarbital

e. Zolpidem

18. All the following benzodiazepines are biotransformed to active metabolites EXCEPT:
a. Alprazolam

b. Diazepam

c. Oxazepam

d. Clorazepate

e. Chlordiazepoxide

19. Which one of the following is described as a competitive benzodiazepine receptor antagonist?
a. Pralidoxime

b. Bromazepam

c. Midazolam

d. Triazolam

e. Flumazenil

20. All the following compounds are indicated for the treatment of psychoses EXCEPT:
a. Chlorpromazine
b. Risperidone

c. Fluoxetine

d. Haloperidol

e. Clozapine

21. The most likely mechanism involved in the antiseizure activity of carbamazepine is:
a. block of sodium ion channels

b. block of GABA uptake
c. facilitation of GABA action on chloride ion channels

d. glutamate receptor antagonism

e. inhibition of GABA transaminase
22. The preferred treatment of status epilepticus is IV administration of:
a. Chlorpromazine

b. Diazepam

c. Succinylcholine

d. Ethosuximide 

e. Selegiline

23. Carbidopa is useful in the treatment of Parkinson’s disease because it:
a. is a precursor of levodopa

b. is a dopaminergic receptor agonist

c. prevents peripheral decarboxylation of levodopa   
d. prevents breakdown of dopamine
e. promotes a decreased concentration of levodopa in the nigrostriatum

24. With respect to pramipexole, which of the following statements is accurate?
a. activates D2-receptors

b. commonly a first-line therapy for Parkinson’s disease

c. may cause postural hypotension

d. not an ergot derivative

e. all of the above

25. Which one of the following is an antidepressant agent that selectively inhibits serotonin (5HT) uptake? 

a. Selegiline
b. Fluoxetine

c. Maprotiline

d. Desipramine

e. Amitriptyline

CORRECT ANSWERS
1. The answer is b. Galantamine (a naturally occurring alkaloid) is reversible anticholinesterase drug that preventing hydrolysis of acetylcholine released from parasympathetic autonomic and somatic nerve terminals. Methyltyrosine inhibits tyrosine 

hydroxylase (enzyme that converts tyrosine to DOPA). Entacapone and tolcapone are inhibitors of COMT (the drugs are used as adjuncts to levodopa-carbidopa, improving response and prolongating ”on time”. Moclobemide inhibits MAO-A, thus preventing degradation of norepinephrine and serotonin. Selegeline inhibits MAO-B, thus delaying metabolic degradation of dopamine. 
2. The answer is d. Neostigmine is used orally or by injection as a stimulant of the smooth muscles of the gastro-intestinal tract (for cases of postoperative abdominal distention, gastric atony and gastroparesis) and the urinary bladder (for non-obstructive postoperative and postpartum urinary retention. Acetylcholine is therapeutically of no importance because of its multiplicity of actions and its rapid inactivation by acetylcholinesterase. Atropine (a naturally occurring alkaloid) is M-cholinoreceptor blocking drug that reduces gastro-intestinal motility. Tubocurarine is a nondepolarizing neuromuscular blocker that antagonizes acetylcholine at the muscle endplate. Pilocarpine (a naturally occurring alkaloid) is a drug of choice for the treatment of glaucoma.
3. The answer is a. Anticholinesterase agents, such as neostigmine, will delay degradation of acetylcholine released from parasympathetic autonomic and somatic nerve terminals. At the neuromuscular junction this results in increased competition for the Nm receptors by acetylcholine (the agonist) and the curariform drugs (the antagonists) such tubocurarine, pancuronium, and atracurium. The activity of succinylcholine at the neuromuscular junction will be exacerbated by neostigmine, since succinylcholine is inactivated by acetylcholinesterase. Diazepam and baclofen are centrally acting skeletal muscle relaxants whose effects are not altered by the peripheral actions of neostigmine. Nicotine is a ganglionic blocking agent that is stimulates Nn receptors in low doses and predominantly blocks at high doses.   

4. The answer is a. Rivastigmine is a reversible cholinesterase inhibitor that increases the concentration of acetylcholine in the brain. Levodopa is a metabolic precursor of dopamine that used orally for treatment of parkinsonism (levodopa isusually given with carbidopa). Carbamates, such as neostigmine and pyridostigmine, are indirect-acting cholinomimetic dugs that cannot cross the blood-brain barrier. Acetylcholine is a quaternary ammonium compound that cannot penetrate membranes.

5. The answer is d. Pilocarpine is a tertiary amine, which applied topically to the cornea produces miosis by contracting the sphincter muscle of the iris and reduction of intraocular pressure by contraction of the ciliary muscle. Acetylcholine is therapeutically of no importance because of its multiplicity of actions and its rapid inactivation by acetylcholinesterase (it is occasionally used topically during cataract surgery). Certain (-adrenergic blocking drugs (e.g., betaxolol and timolol) applied to the eye produced decreasing the secretion of the aqueous humor and also useful in treating glaucoma. Physostigmine is indirect-acting cholinomimetic drug (it is placed topically in the eye produce lowering of intraocular pressure by contraction of the ciliary muscle).
6. The answer is e. Norepinephrine is the primary transmitter at the sympathetic postganglionic neuron-effector cell synapses in most tissue. Acetylcholine mediates the transmission of nerve impulses across autonomic ganglia in both the parasympathetic and sympathetic nervous systems. It is a neurotransmitter at the adrenal medulla. Acetylcholine is the transmitter at the parasympathetic postganglionic neuron-effector cell synapses. In the somatic nervous system, transmission at the neuromuscular junction (that is, between nerve fibers and voluntary muscles) is also cholinergic.
7. The answer is d. Acetylcholine will stimulates both muscarinic and nicotinic receptors. Atropine and scopolamine are competitive antagonists of acetylcholine at M-cholinergic receptors. Skeletal muscle contraction is mediated through Nm receptors.
8. The answer is c. Stimulation of both the contractile and rhythmic effects of epinephrine on the heart is mediated through activation of postsynaptic (1-adrenergic receptors. These receptors mediate an epinephrine-induced increased firing rate of the SA node, increased conduction velocity through the AV node and His-Purkinje system, and increased contractility and conduction velocity of atrial and ventricular muscle. Epinephrine activation of (-adrenoreceptors does not affect cardiac function. (2-adrenergic receptors are more important in the relaxation of tracheobronchial smooth muscle, relaxation of the detrusor of the urinary bladder, dilation of arterioles that serve skeletal muscles, and increased secretion of insulin by the pancreas. Lipolysis in fat cells and melatonin secretion by the pineal gland appear to involve stimulation of (3-adrenergic receptors.
9. The answer is b. Two types of MAO have been found: MAO-A, which metabolized norepinephrine and serotonin, and MAO-B, which metabolized dopamine. Selegeline selectively inhibits MAO-B, but does not inhibit MAO-A. By thus decreasing of metabolism of dopamine it is increases dopamine levels in the brain. Neostigmine is a reversible cholinesterase inhibitor. Bromocriptine is a dopamine receptor agonist. Carbidopa inhibits the peripheral metabolism of levodopa. Entacapone is a inhibitor of COMT.
10. The answer is a. Epinephrine is the drug of choice for the treatment of type I hypersensitivity reactions in response to allergens, such as anaphylactic shock and angioedema. Norepinephrine, isoproterenol, orciprenalin, and atropine are ineffective drugs.

11. The answer is d. Because ephedrine lacks a catechol moiety, it is not biotransformed by COMT and the methyl substitution on the ( carbon allows the drug to resist oxidation by MAO. Ephedrine directly stimulates both (- and (-adrenergic receptors and cause release of norepinephrine from adrenergic neurons. The drug can increase blood pressure by both vasoconstriction and cardiac stimulation and it will relax bronchiolar smooth muscle. Ephedrine is used orally in many cough and cold preparations for its decongenstant activity.  Ephedrine will pass through blood-brain barrier and may cause stimulation of the CNS.
12. The answer is b. Although it is a structural derivative of dopamine, dobutamine has no activity on peripheral dopaminergic receptors. At low therapeutic doses, dobutamine is a selective agonist of (1-adrenergic receptors. The drug is not effective orally since it is rapidly biotransformed by COMT. It is used to improve myocardial function in patients with severe cardiac failure. Cardiac adverse effects (e.g., tachycardia and anginal pain) may be observed during infusion of the drug.
13. The answer is c. Salbutamol is a selective (2-agonist that used in the treatment of bronchial asthma. Epinephrine interacts with all types of (- and (-adrenergic receptors. Norepinephrine activates (- and (1-adrenergic receptors. Isoproterenol stimulates both (1- and (2-adrenergic receptors Dobutamine is a selective agonist at (1-adrenergic receptors. 
14. The answer is e. With the exception of atenolol, which is classified as a selective (1-blocking agent, all the listed drugs are considered to be nonselective (-blocking agents because they are competitive antagonists at both (1- and (2-adrenergic receptors. Carvedilol has combined (1-, and (-blocking actions.

15. The answer is c. Specific contraindications to the use of propranolol are bronchial asthma and Raynaud’s disease. Propranolol is a nonselective (-adrenergic blocker with the greatest membrane stabilizing activity. The main clinical uses of propranolol are hypertension, angina pectoris, supraventricular and ventricular arrhythmias, and prophylaxis of migraine headache. 
16. The answer is d. Benzodiazepines, such as diazepam, enhance the inhibitory action of GABA by binding at specific benzodiazepine receptors. They increase the frequency of GABA-mediated chloride ion channel opening.  
17. The answer is e. Although the hypnotic Zolpidem is not a benzodiazepine, it acts on a subset of the benzodiazepine receptor family (GABAA receptor isoform that contain (1-subunits). Zolpidem has no anticonvulsant and muscle relaxing properties.  
18. The answer is c. Oxazepam and lorazepam are biotransformed to the inactive glucuronide. Some benzodiazepines are biotransformed to active products with CNS effects, some of which are long-lived. Desmethyldiazepam is a long-acting metabolite of diazepam, chlordiazepoxide, clorazepate, and alprazolam. 
19. The answer is e. Flumazenil is a competitive benzodiazepine receptor antagonist. The drug reverses the CNS sedative effect of benzodiazepines and is indicated where general anesthesia has been induced by or maintained with benzodiazepines such as diazepam, lorazepam, or midazolam.
20. The answer is c. With the exception of fluoxetine, all the listed drugs are antipsychotic agents. Fluoxetine is used as an antidepressant. 

21. The answer is a. Carbamazepine reduces the propagation of abnormal impulses in the brain by blocking sodium channels.
22. The answer is b. IV administered diazepam is the drug of choice for treatment of status epilepticus. Other drugs suggested for use in status epilepticus are lorazepam and phenobarbital. None of the other drugs listed in the question are appropriate for status epilepticus: chlorpromazine is an antipsychotic; succinylcholine is a neuromuscular blocking agent; ethosuximide is used in absence seizures (petit mal epilepsy); selective inhibitor of MAO-B selegeline is used in the treatment of Parkinson’s disease.
23. The answer is c. Carbidopa is an inhibitor of aromatic L-amino acid dexarboxylase.It cannot penetrate the CNS and thus decreases the dexarboxylation of levodopa in the peripheral tissues. This promotes an increased concentration of levodopa in the nigrostriatum, where it is converted to dopamine. 
24. The answer is e. Pramipexole is more recently introduced nonergot dopamine receptor agonist (it is a agonist at D2 receptors in the brain). It is commonly a first-line therapy for Parkinson’s disease. The main adverse effects of pramipexole are postural hypotension, lassitude, sllepiness, and fatigue.
25. The answer is b. Fluoxetine is selectively inhibits the neuronal uptake of serotonin. It is effective in the treatment of major depression. Selegeline is a selective inhibitor of MAO-B. Maprotiline selectively inhibits norepinephrine uptake. Desipramine and amitriptyline are tricyclic antidepressants that act by blocking both serotonin and norepinephrine uptake into the presynaptic terminals.
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