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I. AUTONOMIC NERVOUS SYSTEM

A. Know receptor

B. SANS

1. dilation of the eye: alpha 1 radial muscle of the eye

2. beta 1: heart contract

3. bronchi: NE, epi beta 2 in the receptor to dilator

4. man is more SANS

5. urine: increase sphincter tone, retain urine, relax the detrusor or the muscular layer of the urine

6. activate liver have glycogenolysis, glucose release, have lot of sugar in the blood

7. GI: decrease peristaltic movement, blood flow

C. PANS

1. female more likely to be SANS, not always

2. miosis: circular sphincter muscle of the eye contracts, that’s where the M receptor is

3. lung: M rec to bronchoconstriction, we can block rec in lung to cause dilation in the lung, ipratropium

4. heart: decrease rate, BP, opposite of SANS

5. urine: decrease sphincter tone, can urinate

D. Efector organ and receptor

1. heart rate of contraction: its cholinergic

2. blood vessel: mainly is controlled by the adrenergic or SANS, so if you block the adrenergic on the blood vessel, wil have the opposite, vasodilation

3. most is controlled by the PANS

4. look for the receptor, look for which controls which

5. kidney: renin secretion is beta 1, dopamine is good for shock, increase CO, increase renal perfusion

6. insuline release from the pancrease: alpha 2 receptor, so when you enhance the alpha receptor in the páncreas, will increase the insulin

7. liver glycogenolysis: alpha 1 and beta 2 work

8. lipólisis: controlled by beta 3 receptor

E. SANS drugs

1. Agonists: Cocaine, isoproterenol, dopamine, epi, ne, phenylephrine, reserpine, guanethidine, alpha methyldopa, clonidine, bromocriptine

2. Antagonists: prazosin

F. PANS

1. Agonists: physostigmine, Ach

2. Antagonists: atropine, scopolamine

G. Ganglionic

1. Mecamylamine

2. Trimethephan

3. Hexamethonium

H. Anatomy of ganglionic fibers

1. PANS: Ach releases, activates M or N receptor

2. Go to the SANS: NE is catecholamine, activate the alpha and beta receptor, any other subreceptor, alpha 1, 2

3. botulinum toxin works:  PANS, blocks release of Ach, and that’s important to know

4. Imparmine:  block reuptake of catecholamine is SANS, just like cocaine

5. Hemicholinum:  PANS, its blocks reuptake of Ach, so eventually you will end

6. Gentamycin:  interferes with calcium, the vesicles will not release Ach, weaken NMJ blocking agent, AG’s all act same

I. Drugs acting at PANS

1. M agonists

a. methacholine

b. carbachol: for open angle glaucoma

c. bethanechol: ileus, urinary retention

d. pilocarpine

2. anticholinesterases

a. edrophonium:  diagnostic tool for MG, shorter action of duration which is important for us

b. neostigmine

c. physostigmine: goes into BBB

d. organophosphorous compounds:  parathion, malathion

3. ganglion blockers

a. hexamethonium

b. trimethaphan

c. used in past for hypertension

4. M antagonists

a. Atropoine

b. Ipratropium

c. Tropicamide

d. Used in the eyes

J. SANS

1. more drugs than PANS, their effects can be drastic, so they are delicate drugs, important in hypertension, CHF, all of these, angina, but have to be careful how use them, what receptor they activate, and so on

2. direct acting agent, which they activate receptor, and indirect acting

3. indirect

a. tyramine

b. amphetamine

c. cocaine

4. Direct

a. NE

b. Epi

c. Clonidine:  alpha 2 agonist in the vasomotor center in the CNS, antihypertensive, decrease outflow of SANS, causing vasodilation

d. Alpha methyl dopa:  alpha 2 agonists in the vasomotor center in the CNS, antihypertensive, has to be metabolized to alpha methyl NE

e. Phenylephrine and methoxamine are alpha 1 agonists

f. Terbutaline: beta 2 ag used in asthma

g. Dobutamine like dopamine to activate beta receptors

5. neuron blockers

a. reserpine

b. guanethidine

6. antagonists

a. phenoxybenzamine: hypertension in pheochromocytoma

b. phentolamine

c. prazosin: as alpha 1 antognist, will leave presynaptic alpha 2, so will shut off SANS, used in hypertension, also useful in BPH

d. propranolol, nadolol, timolol for glaucoma, oxprenolol, pindolol, alprenolol

K. list of drugs

1. dopamine: vasodilatation of kidneys during shock

2. phenylephrine: which agent synthesizes catecholamines, causing cardiac arrhythmia, halogenated hydrocarbon, halothane

3. phenylephrine:  halothane, cardiac arrhythmia, not going to use catecholamine, will cause cardiac arrhythmia, not catecholamine, will use phenylephrine, don’t use epi or a catecholamine if also under with halothane

4. ritodrine: unique bird, a selective beta, to relax the uterus, which one of the following drug used for uterine or premature delivery

5. bromocriptine: inhibit prolactin release, treat hyperprolactinemia, today talking about other alkaloid ergots, pergolide is a newer one

6. methylphenidate:  Ritalin, classic DOC for the treatment of ADHD in children

7. timolol: for glaucoma

8. epi: for anaphylactic shock, will open bronchi quick, activate beta 2 quick

L. horner’s syndrome

1. affects eye, how check for some lesion, want to know if its preganglionic or postganglionic

2. horner’s is interruption of SANS to the face, causing miosis

3. know if its pregang or postgang

4. hydroxyamphetamine: indirect SANS acting agent, if the lesion is postgang, can’t act, you need a direct agent to have response

5. use phenylephrine, which has direct effect on the alpha, and you know the lesion is postganglionic

6. if the lesion now is preganglionic, and we use both, they will enhance eachother, there will be a more dilated eye, you know the lesion, it is a preganglionic, the only thing is you have to know how the alpha receptor works

M. epi reversal

1. if you give epi, its activate alpha 1, 2, beta 1, 2, don’t worry about it, on BV, you have alpha 1

2. you give epi, its increases BP, you give another drug, you block the effect of epi at the alpha 1 by either phentoalmine or phenoxybenzamine, then give epi again, and you have decrease in BP which is the effect of the beta two

N. eye

1. muscarinic rec located in the sphincter muscle of the eye, diagram from Kaplan

2. radial muscle alpha 1 opens eye with dilatation mydriasis

3. sphincter is circular muscle muscarinic receptor for miosis

4. accommodation is not only the drug is affecting the pupil making it mydriasis and miosis, but also changing the tone of the sphincter, changing the ciliary muscle tone and the suspended ligament of the eye, when they relax, the eye will look global, circular, when they contract, the eye is going to flatten, for near sight and far sight

5. atropine will dilate the eye, but also causes cycloplegia, don’t want to give drugs that cause cycloplegia, so give epi at alpha 1, will cause mydrasis, but won’t affect the lens, and won’t cause cycloplegia, if you’re young, you can use atropine because you are strong and see well

6. cornea: use drugs in the eye, fluorescein dye making it more clear to see

7. iris:  atropine like drugs such as tropicamide and cyclopentolate, the other affects pupil is phenylephrine affects alpha 1, it causes mydriasis and does not cause cycloplegia

8. ciliary muscle: paralysis of accommodation (cycloplegics) to cause mydriasis and cycloplegia such as atropine, tropicamide, cyclopentolate, pilocarpine contracts and opens angle for draining

O. bladder

1. when you urinate and when you don’t

2. know there is SANS activation of the bladder, one branch beta 2 supplies the detrusor, the muscle of the bladder, the other alpha 1 supplies the sphincter, if too chicken will pee on yourself

3. urination:  M3 relaxes sphincter, M3 contracts the detrusor muscle to urinate easily, when you go through a long surgery, will cause urinary retention, so must give bethanecol, muscarinic agonist, for retention of urine post surgery, patient will complain bladder full can’t urinate, it’s a M agonist

P. diagram autonomic

1. NE pressure up, Ach nothing happens, histamine nothing, isoproternol nothing, give drug, and it augments the effect of Ach and make larger dip lower pressure, so want to know what that drug is, the drug is muscarinic receptor agonist will reach receptor and augment the effect of Ach, will hit the M rec in the BV

2. give drug and kills atropine response, it’s a muscarinic agonist

3. principal of horner’s syndrome, without treatment, right eye and left eye look certain way, tyramine right eye bigger, left eye not much, add epi and left eye gets bigger, it had sympathetic denervation, so there is a preganglionic lesion, you give epi, which has direct effect, you put it on the eye, its affecting eye, doesn’t have to go through system

Q. tissues and predominant ANS supply

1. which one of the following side effects may occur or not occur, if you give ganglionic blocker

2. BV: SANS

3. other organs supplied by PANS, and the opposite will ocurr, it will cause tachycardia, mydriasis, cycloplegia, reduced tone and motility, constipation, urinary retention, xerostomia (no lacrimation), anhidrosis (no sweat)

R. alpha blockers

1. alpha 2 is presnyaptic most of the time, normally you have release of NE affect alpha 1 and beta 1 rec to increase heart rate and so on

2. phentolamine or phenoxybenzamine: block postsynaptic alpha 1 and presynaptic alpha 2, you have no negative feedback, this will spread in blood vessels, will produce reflex tachycardia

3. prazosin: least reflex trachycardia, hits alpha 1, leaves the alpha 2 intact, so don’t have too much tachy

S. control versus Y pretreated:  drug Y atropine blocks so have decrease blood pressure with Ach with small dose, but with large dose of ach may increase blood pressure because affecting one area left with receptors for ach and its adrenal gland

T. sympathetic diagram

1. cocaine:  works at uptake 1

2. phenylephrine:  selective alpha 1

3. alpha methyl tyrosine:  blocks synthesis of catecholamines between tyrosine and L dopa

4. alpha methyl dopa:  alpha 2 agonist

5. reserpine: depletes vesicle, blocks uptake of cateholamine into the vesicle

6. guanethidine: blocks release of catecholamine from vesicle

7. carbidopa:  its going to be to prevent L dopa to dopamine

8. amphetamine: enhances release of NE

9. pargyline:  like selegline, a MAO inhibitor, used in parkinson’s disease

10. ritodrine:  selective beta 2

11. atenolol:  beta 1 blockers

12. bromocriptine:  dopamine agonist

U. plants

1. amanita muscaria:  eat and have cholinergic signs and symptoms

2. jimsonweed:  atropine like poisoning

V. questions

1. which following adrenergic rec results activation adenylate cyclase:  beta 1, 2, beta 3 are the 3 answers, if they bring only beta 1 that’s not true, although partially true, doesn’t say whole story

2. dopamine used in treatment of cardiogenic shock because dilates renal blood vessels

3. phentolamine: has presyn alpha 2, postsynapt alpha 1 antagonist

4. 53 teacher BP 160/109, angina, no CHF, has asthma, don’t give propanolol because contraindicated in patient with asthma

5. bronchildation produced by administeation of epi, thoephylline, isoproterenol, aminophylline, but not phenoxybenzamine

6. autonimc hyperflexic: timetheaphan

7. used to treat essential hypertension: labetolol

8. used to treat brady arrhythmias: atropine

9. used to manage acute allergic reactions (anaphylactic shock)

10. orthostatic hypotension is major side effect of alpha blockers

11. reflex tachy minimal when used to lower blood pressure: prazosin

12. may precipitate an asthmatic attack if overdose occurs: pilocarpine because blocks the M receptor

13. specific alpha 2 agonist used in the treatment of hypertension: clonidine

14. used to diagnose MG: edrophonium

15. specific beta 1 agonist used to treat congestive heart failure: dobutamine

16. selective beta 2 used to treat premature labors: ritodrine

17. cocaine: inhib reuptake NE into SANS terminals

18. saxotixon: toxici synthesizes concentrated in shellfish

19. botulinus toxin: prevents release transmitter from cholinergic nerve endings

20. 6-hydroxydopamine: dectroys SANS

21. malathion: converted to active form by substitution of oxygen for sulfur; rapidly detoxified in mammals

22. bethanechol: direct acting muscarinic agonist with minimal susceptibility to cholinesterase

23. nicotine:  cholinergic agonist that causes vasoconstriction, with low dose, its stimulant, with high dose, it’s a blocker

II. PHARMACOKINETICS

A. Half life, extrapolate to the plasma concentration of the drug at time 0, see it was 10, then go to 5 and see the time, it is 4 hours

B. Volume of distribution is equal to dose divided by concentration

C. T1/2 = 0.7 x Vd divided by clearance

D. T1/2 is .7/K, or its .7Vd/Cl

E. Css = 1.5 x Cp

F. Therapeutic index:  LD50/ED50, be careful same units

III. NERVOUS SYSTEM

A. Questions

1. induction fast, recovery fast, is NO, 100% MAC

2. incorrect regarding concept of use dependent block:  the correct one is the charged form of LA active once inside, LA reach site action when Na channel open, sodium channels in resting state have lower affinity for LA than channels in activated state, the incorrect statemtent is slowly firing axons are more effectively blocked by local anesthetics than rapidly firing axons

3. thiopental: very important to know, when you inject an IV bolus, fast wake up, redistribution phenomenon, goes to brain quickly, then goes to the other drugs, it goes first to blood, then to the brain, then the redistribution phenomenon

4. LA deleterious because metabolizes in the liver, the amides, the esters metabolize by pseudocholine esterase, while the liver, the p450 in liver degrades the amides, the lidocaine, know which LA are esters and amides

5. convsulsion with high dose of LA, because CNS is first system for toxicity, then will affect the heart, so if give in high dose, instead of treating it will cause arrhythmia

6. succinylcholine has the shortest half life among the NMJ blockers, don’t want to prolong apnea, adjunct to GA, if use halothane with this, can get malignant hyperthermia, will give dantrolene, apnea for prolonged period of time if have pseudocholinesterase deficiency, will be sleeping 30 hours more, dubacine number will tell you if the patient has or not this deficiency

7. patient with overdose of tubocurarine, physician gives him too much, this is important, ACHE such as neostigmine, but don’t use edrophonium because its not for treatment, its only for diagnosis of MG

8. undergo GA for removal benign colinc polyp combo drugs cause temp high, muscular rigidity, tachy, its succinylcholine and halothane, treatment for this is dantrolene

9. treatment for ADD is methylphenidate, note that theophylline will have increased effect with erythromycin

10. DOC for typical absence seizures is ethosuximide

11. diazepam in epilepsy:  status epilepticus, now they are using lorazepam also

12. LA restricted to topical application:  benzocaine because its neutral, its not acid, not base, its going to stay the same, its going to penetrate into the inside of the cell

13. l dopa and carbidopa (decarboxylase inh) will promote increase synthesis of dopamine in brain, decrease incidence of N/V, dec incided of choreiform movements, allows lower doses of L dopa to be administered

14. phenytoin will cause gingival hyperplasia

15. MPTP to MPP is blocked by selegiline which is a MAOI

16. L dopa is contraindicated for hyperprolactinamiea, you need bromocriptine a D2 agonist

17. tubocurarine:  which one of the following tissues paralyzed first, its extraocular muscles of the eye, recovers first is the diaphgram

18. dopamine can’t pass BBB, so need to give L dopa which can pass and be converted to dopamine

19. opisthotonus:  the occipital hit the ground, back arched, extension of limbs and the arms, it’s a greek name, strychnine produces this, inhibiting the glycine in the spinal cord in interneuronal cells spinal cord

20. pentylenetetrazol produces convulsion in mice is treated with phenytoin because it’s a grand mal

21. chloride ion influx sites on GABA are blocked by all bicuculine, picrotoxine, doxapram, pentenyletetrazol

22. LA works by blockade of electrically gated sodium channels

23. amphetamine toxicosis:  animal will groom and lick, repetitive stereotyped behavior, aggressive behavior, but they don’t have hyperphagia and diarrhea

24. which drug blocks signs and symptoms of amphetamine, which activated DA rec indirectly, so you need to block the toxicity by blocking the D1/2 receptor, and that’s haloperidol, chlorpromazine, any of the antipsychotic agents, the phenotypes can block the amphetamine OD toxicosis

25. treat with diuretic mannitol for ciguatera fish poisoning, don’t know how it works

26. in hyperkalemia patient use of which of following drugs is contraindicated, which one, you use spironolactone and its contraindicated

27. mannitol osmotic diuretic useful for prophylaxis of acute renal failure, diagnostic evaluation of acute oliguria, treatment of elevated intraocular pressure, treatment of elevated CSF and ICP, don’t use it for CHF associated with pulmonary edema, brings extracellular fluid into intracellular fluid, and will increase preload in already failing heart, so don’t use it with edema and CHF

28. ototoxicity rare but serious manifestation in use of:  furosemide, or ethacrynic acid, or butemide, so all of loop diuretics have ototoxic side effect, and also aminoglycosides also can cause ototoxicity

29. diuresis, ADH reduces urine flow by inhibiting the free water secretion

30. methyldopa antihypertensive agent:  alpha 2 agonist, altering the CNS SANS activity

31. carbidopa treatment of prakinson’s disease because it prevents peripheral breakdown of L dopa by blocking the aa decarboxylase

IV. CARDIAC SYSTEM

A. Questions

1. down’s syndrome, patient intoxicated with digoxin, don’t use quinidine because competes with binding of quinidine, already quinidine good for atrial tachy, but not in patient with digitalis toxicity

2. graph of purkinje fiber, where does quinidine work, acts at 0, has little effect on potassium, most effect on phase 0, because has fast channel sodium, they block the sodium channel, they act at 0 phase

3. 15 year old girl, want remove wart, give LA, causes methemoglobinemia, cyanosis, most likely to be the prilocaine

4. rapid diuretic effect, effects on SMC make it useful for life threatening acute pulmonary edema:  furosemide

5. 56 year old man, calcium stones, CHF treated with digoxin, recently developed ankle edema, useful is thiazide, because good for renal stones, enhancing reabsorption in ascending loop of kidney, furosemide good for hypercalcemia but will cause hypercalciuria, if patient has gout, don’t give thiazide because side effect is hyperuricemia

6. management of AF without CHF, most useful effect of digitalis is prolongation of the refractory period of the AV node, slowing the conduction

7. antiarrhytmic agent causing ringing in the ear is a quinidine:  tinnitus, what other drug causes tinnitus, aspirin, not inotropic, morphine will relieve the pain associated with CHF

8. which useful in ADH vasopressin resistant DI, its hydrochlorothiazide will do that, can cause hyperglycemia so don’t use in diabetic mellitus patient

9. hypertensive patient with CHF use for treating hypertension, but don’t use propranolol because has a negative inotropic effect, don’t use verapamil, negative inotropic effect, slows AV conduction, don’t use either

10. SLE drugs: procainamide, hydralazine

11. OD of digoxin goes to purkinje fibers and will cause ventricular arrhtymias

12. 45 year old diabetic insuline taking, has CHF, requires digitalization and diuretic, thiazide harmful because raises sugar

13. ECG before toxication, then after drug, changes see are prolonged PR interval, and inverted T wave, this is digoxin, this is not toxic with therapeutic effect have prolonged PR and inverted T wave, what is abnormal, can have premature beats, can have ventricular tachycardia, have too much blockade, prolonged PR interval, then you have a heart block

14. quinidine increases APD and QT interval, in toxic dose will widen the QRS and have torsade de pointes, also see this in antidepressant overdose

15. cardiac glycosides:  inhibit sodium potassium stimulated ATPase

16. hydralazine is potent vasodialtor with reflex tachy, block it with beta blockers like propranolol, metaprolol, atenolol, ateneolol

17. antihypertensive effect of guanethidine blocking release of intraneuronal catehcolamines, indirect SANS blocker

18. DOC for treatment of hypertensive crisis is:  sodium nitroprusside, side effect is cyanide toxicity, the other drug for emergency hypercrisis is diazoxide

19. treatment of digitalis induced cardiac dysrthymia:  phenytoin, lidocaine, dig antibodies, potassium yes, not calcium which causes intracellular calcium and bad

20. produce alkalosis metabolic: thaizide, furosemide, hydorchlorothiazide, but carbonic anhydrase inh like acetazolamide will produce metabolic acidosis

21. superior therapeutic index cardiac glycosides:  all of them are bad

22. positive introproci agents produce beneficial effect in CHF by inh PDE:  amirinone, milirinone are selective, while theophylline unspecifically blocks PDE, viagra works through PDE 5

23. which act on vascular SMC: hydralazine, nitroprusside, minoxidil, prazosin, except clonidine which acts in the CNS

24. norma is 30 year old black woman present to a clinic for a routine exam, has history CV disease, she’s 20 pounds heavier than ideal body weight, her BP is 160/100, after repeated evaluation, first line therapy for patient should be dietary restriction

25. recommended therapy for norma’s BP made little differences, which therapy should be used next: thiazide diuretic

26. two months later, blood pressure is 156/98, the physician discontinues previous drug, initiatives selective blocker ateneolol

27. one month later, her BP is 140/86 (good), dizziness, bronchospasm and persistent cough, agent capable of producing these effect is captopril, in the lab, you can also see proteinuria

28. immediate effect of nitroglycerin is through intermediate with structure and activity to nitric oxide

29. antiarrhythmic blocks sodium channels during which phase of the cardiac action potential:  early portion of upstroke phase O

30. if both quinidine and idgoxin are administered concurrently, which of the following effects:  concentration of digoxin in the plasma is increased, due to competitive bindings between these two agents, quinidine is going to kick out digoxin, increase its plasma concentration

31. cholestyramine:  it is an anion exchange resin that binds bile acids in the intestinal lumen, antilipidemic

32. digoxin different from digitoxin because it has a half life that is more dependent on the adequacy of renal function, because its excreted renally

33. Mr Casanova is 47 year old hydrochlorothiazide for control of mild edema, he presents to the physician complaining of malaise, fatigue, muscular weakness, muscle cramps, side effect of thiazide causing this is hypokalemia, also if you give cathartic causing diarrhea can potentiate the hypokalemia

34. Mr C utilizes treatment  with spironolactone which is K sparing, K supplementation, amiloride, digitoxin don’t give because toxicity which will enhance the hypokalemia

35. monica is 23 year old medical student with no prior medical history goes to hospital after MVA, bleeding controlled, but lost lot blood, BP is 72.30, begins volume replenishment with fluids, and give dobutamine for CV system

36. prazosin: prevents vasoconstrictor effects of neuronally released norepinephrine on vascular smooth muscle

37. captopril:  proteinuria is a side effect of captopril

38. type 2 hyperlipoproteinemia suffers anginal attack, use with nitroglycerin, she also has asthma, coronary insufficiency

39. diuretic tables, control, drug 1, 2, and 3, the total excretion for control is 109, then the total went down with drug 1 to 86, then drug 2 is 117, and drug 3 is 202, which drug causes excertion lower than control, drug 1 could be ADH, then the drug 2 with 117 moderate excretion could be thiazide, and the 202 drug 3 could be furosemide, know how effective is diuretic

40. verampil antianginal efficacy: reduction calcium entry through L type calcium channel, reduced peripheral vascular resistance, reduced ventricular contractility, coronary vasodialtion, no effect on ANS receptors

41. cyanide toxicity present with sodium nitroprusside

42. anticoagulant action of dicumarol depends on interference synthesis of prothrombin in liver, interfere with clotting factor synthesis 2, 7, 8, 10 in liver

43. treatment of paroxysmal supraventricular tachycardia (PSVT), increasing refgractoriness in antegrade slow pathway is most likely to be accomplished by all following except:  verapamil for PSVT due to reentry action, adenosine has 10 second half life, propanolol, digoxin, edrophonium slows AV, verapamil block Ca L type channel, prevent Ca binding to calmodulin, inhibiting MLCK

44. drugs that increase oral anticoagulant:  cimetidine, salicylates, imipramine, chloramphenicol, except Phenobarbital which is an inducer p450 decreasing levels

45. antianginal effect of beta adrenergic receptor blocking drugs is achieved by decreased myocardial oxygen requirement

46. epi is added to local anesthetic, prolongs and increased depth of anesthesia at injection site, reduces the required dose of the local anesthetics, reduces the rate of systemic absorption of LA, reduces possibility of systemic toxicity (CNS, cardiac)

47. All factors increase sensitivity of myocardium to digoxin except hyperthyroidism (hypothyroidism does)

48. quinidine contraindicated in complete av block because will exaggerate this, digitalis intoxiciation, severe congestive heart failure, atrial fibrillation of recent origin, 

49. furosemide doesn’t cause hypercalcemia

50. heparin is antagonized by protamine sulfate

51. 57 year old person recurrent ventricular tachyarrhythmia, joint pain, muscle pain, fatigue to hemolkytic anemia, skin rash, taking heart pills, was taking procainamide, or hydralazine for SLE like symptoms

52. ventricular arrhytmias is lidocaine, not for atrial, not for supraventricular arrhtymias, only V tach, premature beats in ventricular

53. severe hypertension is being treated with agent stimulates presyn alpha 2 receptors in vasomotor center of the brain: methyldopa, if its not that, its clonidine

54. concentrations therpeutic of quinidine may cause: decrease effect of vagus nerve stimulation on the heart, negative inotropic, dec rate of rise of upstroke in AP (phase 0), decrease in the membrane responsiveness, increase QT and QRS to cause torsaide de pointes, its Na influx blocker

55. slow diastolic phase 4 depol of automatic cells (normal pacemaker) is increased by all following: dobutamine, hypokalemia, acidosis, myocardial infarction, except ACH

56. chlorpromazine produces parkinsonism tremor: used as antipsychotic agent, major effect is Parkinson like syndrome

57. 45 year old married man, difficulty doing mental work, vertigo, impotence, coomb’s test, very characteristic of alpha methyl dopa, once tell you have coomb’s test, they are giving antihypertensive agents, think alpha methyldopa, its antigen antibody technique can see in liver

58. methylxanthine produces cardiotoxicity

59. 23 year old woman is brought by friends unconscious to the ER, pinpoint pupils, depression respiration, which procedure most likely contraindicated for this patient: administration for respiratory stimulant (doxaprem) because don’t use CNS stimulant, will have extension of problem and seizure which is more worse than the other condition

60. reduce serum cholesterol: cholestrymine

61. major side effect with loop diuretics is: hypokalemia

62. increased levels of HDL associed with dec risk atherosclerosis

63. furosemid for rapid diuretic effects and in treatment acute pulmonary edema

64. hyperkalemia contraindicated with spironolactone

65. ethacrynic acid has ototoxicity

66. hyperkalemia with spironolactone and traimeterone (two potassium sparing)

67. lovastatin inhibits HMG CoA reductase

68. site of triamterone diuretic action is: distal tubule

69. location at which most diuretics secreted into tubular lumen: proximal tubule

70. site at which membrane is impermeable to H2o even in presence of ADH: ascending loop of henle

71. site of furosemide is ascending loop o fhenle

72. aldosterone antagonist: spironolactone

73. diuretic action is primarily related to carbonic anhydrase inhbition: acetazolamide

74. must be given IV for diuresis: mannitol, must be injected into blood, not orally

75. hypovolemic shock potential: furosemide

76. combined with spironolactone contraindicated: triamterine

77. pedal edema: nifedipine

78. torsades de pointes: quinidine, increase QT, QRS

79. drug induced SLE: procainamide

80. hyperuricemia: thiazide

81. hyperthryoidms/hypothyroidms: amiodarone, pulmonary fibrosis can occur from amiodarone

82. hyperkalemia: acetazolamide

83. hypokalemia: thiazide

84. may precipiatate CHF: flecainide

85. metabolic acidosis:  acetazolamide

86. corneal opacities: amiodarone, photosensitivity, yellow granule in eye, amiodarone has bunch of side effects, one if granule, photosensitivity, hyper/hypothyroidism

87. competitive inhib aldosterone at aldosterone rec: spirinolactone

88. reduces myocardial oxygen consumption by reducing the sinus heart rate and myocardial contractility: propranolol

89. reduces enzymatic formation of angiotensin II from angiotensin I:  lisinopril

90. prolongs ventricular muscl action potential duration without slowing conduction velocity: bretylium

91. block the increase in heart rate and contractility observe with nitroglycerin:  propranolol

92. digoxin: increase myocardial force, increase peripheral vasodilation, slow heart rate, decrease AV conduction

93. nitroglycerin: no myocardial force, increase peripheral vasodilation, increase heart rate from reflex tachy, maybe increase AV conduction

94. propranolol: dec myocardial force, none or decrease peripheral vasodilation, decrease heart rate, decrease AV doncution

95. verapamil: decrease myocardial force

96. dipridamole: inhibit platelet aggregation

97. streptokinase: activae plasminogen

98. lowers triglyerides plasma levels: heparin

99. antagonizes vitamin K: coumarin

V. SIDE EFFECTS

A. Examples

1. aplastic anemia: chloramphenicol, NSAID, benzene

2. atropine like side effects: tricyclics

3. cardiotoxicity: doxorubicin, also called adriamycin, aunorubicin

4. cartilage damage in children: fluoroquinolones (cipro, norfloxacin)

5. cinchonism: quinidine

6. cough: ACEI, captopril

7. diabetes insipidus: lithium

8. disulfiram like effect: metronidazole, OSU (first generation)

9. extrapyramidal side effects: antipsychotics (thioridzine, haloperidol, chlorpromazine)

10. Fanconi’s syndrome: tetracycline (also yellow teeth discoloration)

11. fatal hepatotoxicity (necrosis): valproic acid so don’t give to children, halothane, acetaminophen

12. gingival hyperplasia: phenytoin

13. gray baby syndrome: chloramphenicol

14. gynecomastia: cimetidine, azoles, spironolactone, digitalis

15. hemolytic anemia in G6PD deficiency: sulfonamides, isoniazid, aspirin, ibuprofen, primaquine

16. hepatitis: isoniazid, halothane can cause toxic hepatitis

17. hot flash, flushing:  niacin (antilipidemic), tamoxifen, Ca channel blockers

18. induce 45p: barbs, phenytoin, rifampin, carbamazepine

19. inhibit 450: cimetidine, ketoconazole

20. interstitial nephritis: methicillin, NSAID, except aspiring, furosemide, sulfonamides

21. Monday disease: nitroglycerin industrial exposure > tolerance during week > loss of tolerance during weekend > headache, tach, dizziness upon re exposure

22. orange body fluids: rifampin

23. osteoporosis: heparing, corticosteroid

24. positive coomb’s test: methyldopa

25. pulmonary fibrosis: bloemycin, amiodarone which can cause hypo or hyperthryoidism and photosensitivity and his skin will be gray when comes back from beach

26. red man syndrome:  vancomycin

27. severe HTN with tyramine:  MAOI

28. SLE like syndrome: procainamide, hydralazine, isoniazid, calcium channel blocker nifedipine

29. tardive dyskinesia: antipsychotics (thioridzine, haloperidol, chlorpromazine)

30. tinnitus: quinidine, aspirin, ticlopidine antiplatelet acts like aspirin causes leukopenia, hemorrhage, H/V/D

VI. TOXICITIES

A. Examples

1. dilution of gastric contents:  useful for ingestions of corrosive materials, contraindicated for aspiring ingestions, increases the efficiency of emesis, don’t neutralize strong acid with strong base, use water, milk, egg

2. treatment of cyanide intoxication include:  na thiosulfate as antidote for this, methyelene blue if in poor country or south America, hydroxocobalamin (vitamin B12), sodium nitrit,e dicobalt EDTA, O2 therapy

3. antidote of propylene glycol ingestion: ethanol

4. used intravensouly for lead poisoning:  EDTA

5. antidote for warfarin based rodenticide: phytonadione (vit K)

6. treatment mercury poisoning: dimercaprol (BAL, antilewisite)

7. antagonist for atropine like drugs: physostigmine, woman intoxicated toxic overdose, treat with physostigmine for TCA antidote

8. in non comatose patient, emesis is contraindictated for ingestion of strong acid or alkali

9. antidote of atropine is: parathion

10. best antidote if acetylcystine: acetaminophen

VII. ENDOCRINOLOGY

A. Questions

1. oral contraceptive: ethinyl estradiolmestranol, norethindrone, norgestrel, not clomiphene

2. effects of OC: increase risk MI, nausea, edema, decreased risk of ovarian cancer, decreased risk of endometrial cancer

3. partial agonist of estrogen tha tstimulates ovulation: clomiphene

4. synthetic estrogen useful in OC of combined type: mestranol

5. a synthetic progestin used in both comb and progestin only OC: norgestrel

6. drug that destroys sperm producing cells in the testes: gossypol in china, sterilizing men

7. competitive inhibitor of estrogens that is useful in advances breast cancer with positive estrogen receptor, is tamoxifen

VIII. comprehensive exam

A. questions

1. legionella:  erythromycin

2. gentamicin: for acute pyloenephritis, elderly man, serum elevated serum creatinine level, has nephrotoxicity

3. week after antibitoc therapy, woman has fatigue, weak, petechiae, purpura, extremely low hemoglobin, reitculocyte, platelet, leukocyte concentration in blood, has aplastic anemia: chloramphenicol

4. decreased secretion of aqueous humor:  timolol

5. miosis and accommodation: pilocarpine

6. mydriasis and cycloplegia: atropine

7. mydriasis but not cycloplegia: phenylephrine

8. dorzolamide: good for treatment of glaucoma, acetazolamide like drug

9. inhbitor for angiotensin converting enzyme: lisinopril

10. inhibitor for bacterial beta lactamase: clavulanic acid

11. inhibitor for carbonic anhydrase: acetazolamide

12. tolcapone is inhibitor for catechol o methyltransferase

13. cholinesterase inhibitor is edrophonium

14. cycloox type 2 inh is aspirin

15. human HIV protease inhibitor: indinavir

16. hmgcoa reductase ihbiitor: prvastatin

17. PDE type 5 inh: sildenafil

18. xanthine oxidase inh: allopruinol

19. anticancer agent, give with allopurinol, can become toxic, have to lower dose of anticancer agent, its mercaptopurine, which also competes with oxidase enzyme, this both of them will compete with xanthine oxidase

20. PTU inhibits synthesis of levothyroxine

21. zileuton: inhibits syn of LTD4

22. metyrapone: inhibits synthesis of cortisol

23. metyrosine: inhibits synthesis of norepinephrine

24. finasteride: inh synthesis of dihydrotestosterone

25. erythromycin: given to woman already taking cisapride for gastroparesis, she develops episodes of syncope associated with polymorphic ventricular tachycardia

26. hydrochlorhtiazide:  drug given to man already taking digoxin, developes atrial tachycardia, hypokalemia

27. meperidine: drug given to elderly man who is already taking selegiline for parkinson’s disease, he experiences agitation, seizures, diaphorsis, and fever

28. rifampin: taking warfarin, found lowered prothrombin time

29. TMP SMX:  DOC for nocardia asteroids

30. apnea and muscle weakness caused by excessive doses of atracurium may be countered with neostigmine

31. bacterial topoisomerase is inhibited by:  sparfloxacin

32. drug elimination half life directly proportional to: volume of distribution

33. levamisole used in combo of 5-FU for treatment of colorectal cancer

34. use of nitroglycerin or verapamil may cause: coronary vasodilation

35. common reason why women discontinue using a progestin-only contraceptive is: uterine bleeding

36. if drug exhibits first order elimination kinetics, then it follows that: a constant fraction of the drug is eliminated per unit of time

37. an elderly woman presents with anorexia, nausea, blurred vision, and chromatopsia (yellow blurred vision), and an electrocardiogram reveals atrial tachycardia with a 2:1 atrioventricular block, most likely with overdose of digoxin, also have signs and symptoms dealing with the eye, blurred vision, chromatopsia all signs of digoxin toxicity

38. DOC for schistosomiasis: praziquantel

39. Which one of the drugs used to prevent recurrent episodes of herpes genitalia: acyclovir

40. which statements true of gentamycin and vancomyinc: both drugs may cause oto and nephrotoxicity

41. which OC administered in pellets that are implanted under the skin: levonorgestrel

42. which one of following drugs for HIV infection inhibits the metabolism of many other drugs:  ritonavir

43. which one of the following adverse effects is caused by fluoxetine: sexual dysfunction

44. which one of following agents is given to prevent PCP:  TMP-SMX

45. benzathine penicillin G:  man presents with swollen lymph nodes and painless ulcer on his penis, darkfield examination of the ulcer exudates reveals spirochetes

46. nafcillin: two weeks after falling on his wrist, boy complains of progressive pain and swelling, xray shows inflammation of distal radiu, and gram staining of needle aspirate of joint fluid reveals clusters of gram posiive cocci

47. ampicillin: for gram positive bacilli

48. valsartan: angiotensin AT1 receptors in vascular SMC

49. naltrexone: opioid mu, delta, and kappa receptors in the CNS

50. abciximab: platelet glycoprotein IIb/IIIa receptor

51. granisetron: serotonin 5-HT rec in CTZ

52. ranitidine: histamine H2 receptors in gastric parietal cells

53. haloperidol: dopamine D2 rec in straitum

54. spironolactone:  aldosterone receptors in renal tubules

55. the drug causes skeletal muscle fasciculations followed by flaccid muscle paralysis:  succinylcholine

56. this drug contracts muscles of lower esophageal sphincter:  cisapride

57. this drug relaxes coronary artery smooth muscle in patients with vasospastic angina: nifedipine (Ca channel blocker, coronary artery dilatation)

58. ritodrine: relaxes uterine smooth muscle in women

59. glimepiride: increase secretion of insulin

60. octreotide: decreased secretion of growth hormone

61. dexamethasone: decreased secretion of cortisol

62. ingesting several tablets prescription drug, 4 year old slurred speech, ataxia, drowsiness, labored breathing, effects reveres by IV flumazenil: triazolam

63. attempting suicide ingesting meds, 24 year old, agitation, confusion, dry mouth, hallucinations, urinary retention, later develops arrhytmia: meperidine

64. postmenopausal women, use of conjugated estrogens, all of the following except cause increase LDL cholesterol levels

65. antifungal drugs paired: clotrimazole to treat tinea versicolor, fluconazole to treat esophageal candidiasis

66. carbamazepine inducer, inhibitors are cimetidine, erythromycin, indinavir, itraconazole

67. following receptors are paired with a drug that activates the receptor except: beta 1 adrenergic receptors and atenolol, atenolol is a beta blocker

68. all of following antiviral drugs are correctly paired : amantadine and insomnia, foscarnet and renal failure

69. combos of agonist and antagonist: act and scopolamine, dopamine and haloperidol, histamine and diphenhydramine,

70. treat h pylori with PUD: amoxicillin, bismuth, clarithomycin, metronidzole

71. all antivirals incporated into nascent viral DNA causing DNA chain termination: acyclovir, famciclovir, lamivudine, zidovudine, not foscarnet

72. digoxin may cause all following cardiac effects: afterdepolarizations, dec atrioventricular conduction velocity, decreased heart rate, increased cardiac contractility

73. metronidzole is used to treat infections caused by all following organisms: entabmoeba histolytica, giardia lamblia, h pylori, trichomonas

74. all following may increase CO in patients with CHF: digoxin, dobutamine, enalapril, milrinone, not furosemide

75. antineoplastic drugs cross link DNA carmustine, cisplatin, cyclophosphamide, dacarbazine, not etoposide

76. best HIV comb: indinavir, lamivudine, plus zidovudine

77. norgestimate: least androgenic activity

78. cyclophosphamide: which one following antinoeplastic drugs converted to an active metabolite by hepatic cytochrome p450, hemorrhagic cystitis

79. thymidylate synthetase inhibited by 5-FU

80. use of hydrochlorothiazide or chlorpropamide may cause: hyponatremia

81. ethambutol: not able to distinguish green objects from red objects, treatment for TB

82. both paclitaxel and vincristine inhibit: mitosis

83. drugs used in treatment of panic disorder: alprazolam (BDZ) and fluoxetine (SSRI)

84. drug of choice for trichuris trichura (whipworm): mebendazole

85. trastuzumab: monoclonal antibody binds to human epidermal growth factor 2 (HER20 and used to treat metastatic breast cancer

86. 500mg dose of new drugtwo hours after drug adminstration, mean plasma drug concetration was 40mg/L, 14 hours after drug administration, mean plasma concetration was 5mg/L:  count 40 to 20, 20 to 10, 10 to 5, you get approximately 4 hours

87. treatment of patient with incontinence, diarrhea, muscle weakness, dyspnea, treat with atropine

88. pralidoxime treatment for muscle weakness because have NMJ blockade to prevent respiratory failure

89. terazosin: essential hypertension and BPH

90. thiazide: mild essential hypertension and osteoporosis

91. terazosin: hypertension with hypercholesterolemia

92. propranolol or verapamil: hypertension and PSVT

93. enalapril: hypertension and diabetic nephropathy (regnerate renal tubule)

94. rifampin: blocks conversion DNA to mRNA

95. vancomycin: blocks cell wall synthesis

96. trimethoprime: antifolate synthesis

97. ciprofloxacin: DNA gyrase

98. azithromycin:  protein synthesis

99. Carbamazepine: induction cyto 450; fluoxteine:  inh 450; phenelzine: inh MOA; indinavir: inh 450; cholestryamine: inh drug absorption; grapefruit juice: inh p450

100. amiloride: sodium channels in renal tubular epithelial cells

101. glyburide: adenosine triphosphate sensitive potassium channels in pancreatic B cells

102. sotalol: potassium channels in cardia purkinje fibers

103. diltiazem:slow calcium channels in AV node

104. dexrazoxane:  prevent free radical formation caused by doxorubicin

105. acetylcystine: agent inactivated the hepatotoxic metabolite of acetaminophen

106. flumazenil: agent blocks receptors for diazepam

107. agent provides active form of reduced folic acid: leucovorin, for MTX toxicity

108. protamine: agent inactivates heparin

109. ethanol:  agent inhibits conversion of methanol to formic acid

110. atorvastatin: hmgcoase reducatse inh, healthy man with famil history of CAD found have high concentration of total cholesterol (280mg/dl) and low density liporotein cholesterol (230 mg/dl), his triglyceride concentration is not significantly elevated

111. aspiring: woman increasingly frqeutn and severe episodes of angina and requires therapy to prevent MI

112. thiazide: nephrolithiasis is found to have an elevated concentration of calcium in the urine

113. digoxin:  elderly man complains that he recently began to suffer from shortness of breath, especially when climbing stairs, he is found to have lower extremity edema, rales in lung fields, a hepatojugular reflux, and cardiomegaly, he is already taking a diuretic and requires treatment for these recent symptoms, talking about congestive heart failure

114. bumetanide: loop inhibitor

115. verapamil:  man with acute atrial fib and rapid ventricular rate requires short term control of ventricular rate in preparation for direct current cardioversion

