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I. Gives you symptoms of heartburn, he goes home 15 minutes later he’s dead, he had angina, they gave him antiacid, he died, think of heartburn, but also think angina, do EKG, before you send him home with heartburn diagnosis and antiacid

II. Decrease the oxygen supply to the heart, decrease myocardial work, prevent or correct the angina

III. Angina starts with

A. ischemic zone in myocardia (t inversion), if this is not corrected, the zone is going to progress and will have a

B. zone of injury (elevation of st segment)

C. then a zone of infarction, (q wave)

IV. Ischemic heart disease

A. Spectrum of heart disease

B. Mech is imbalance between o2 supply and demand

C. Diseases

i. Angina pectoris

ii. Myocardial infarction

V. Angina

A. Problems

i. Increased oxygen demand,

ii. Decreased oxygen supply

B.  Treat:  try to decrease the oxygen demand

VI. Antiaginals

A. Nitrates

B. Digoxin

C. Sympathetic blocker

D. Ca antagonists

E. ACE inhibitors

VII. Comparative adverse effects of calcium channel inhibitors

A. Nifedipine

i. good vasodilator

ii. especially for vasospasm angina

iii. side effects:  hypotension, headache, peripheral edema

iv. zero effect on AV conduction

v. can use for CHF

B. verapamil

i. not selective vasodilator

ii. DOC:  paraoxymal supraventricular tachyarrhtymia

iii. Very good antiarrhythmic agents, but not as good as vasodilator

iv. Atrioventricular block:  verapamil, therefore, can’t use with digoxin or with propranolol because will cause heart block

v. Cardiodepression:  signitifcant negative inotropic effect, therefore can’t use for heart failure

C. Diltiazem

VIII. calcium channel blockers

A. MOA:  they prevent the influx of calcium through the voltage gated calcium channel in the heart and blood vessel

B. Block type L calcium channel

C. Supraventricular tachycardia:  treated with verapamil

D. Hypertension:  can use nifedipine

E. SA node

i. nifedipine increases this due to reflex tachycardia from its vasodilator effect

ii. verapamil decreases it directly

F. Oxygen consumption is decreased in all types

IX. antianginals

A. Nitroglyercin:  Amyl nitrite, isosorbide dinitrate

B. Nifedpine is prototype for angina

C. Beta blockers

i. No hypotension

ii. Increase left ventricular dysfunction

iii. On exam if question says which of following is contraindicated in CHF, and give following, must choose propranolol, even though some cases in some stuff it might be used, because of its negative inotropic effect on the heart

X. ca channel blockers

A. amiodipine:  like nifedipine, so just look at them and proncounce them to see if belong to a class

B. nicardipine, etc all sound the same except maybe diltizem and verapamil

C. know indications and little bit about toxicity, like headache flushing dizziness which are common among calcium channel blockers

XI. angina

A. principal symptom of ischemic heart

B. need more oxygen

C. may result from ischemia from exertion and stress

D. coronary vasospasm (prinzmetal’s angina) is an attach which occurs at rest (this is how you can tell its different from the classic angina, but you should also do ekg and cardiac catherization)

E. may be prevented by decreasing the oxygen demand, which is more important than increasing the oxygen supply

XII. nitroglycerin

A. glyceryl trinitrate (nitroglycerin)

B. useful in typical and vasospastic angina (but nifedipine is DOC)

C. pharm effect:  vasodilator, acts on smooth muscle cells of blood vessel

D. acts on the coronary blood flow (CBF) but not major MOA

E. most of ischemia or infarction occurs in internal part of the muscle which is facing the endocardium, the endothelial lining, why is most of the ischemia infarction is down in the ventricle, the blood pressure is more forced on the contraction, and the blood vessel is trying to reach it, so we want to help blood flow to that part

F. most important effect is to increase the oxygen supply, although is not good, but net result is very good

G. it decreases the preload, decreases the work on the heart, increases the venous capacitance, because nitroglycerin is a potent vasodilator, but causes reflex tachycardia which could increase oxygen demand again, causes mainly venodilatation, and block it by propranolol or other beta blocker, or could be metroprolol, so when you decrease the preload it will decrease the oxygen demand, more important than the effect on oxygen supply, in other words, nitroglycerin does not significantly increase oxygen supply, it decreases the oxygen demand

H. decreases afterload: which decreases the oxygen demand

I. smooth muscle:  relaxation, GI, UT, rush, bolt, locker room, dr. banana, this is the drug that people in the 60’s in the gay community used for recreation, amyl nitrite, isobutyl nitrite, as soon as know they are going to the bath house, before that, they put it in their nose, take 3 minutes and get a severe erection more potent then viagra, its very hard to keep around, so used to use these as recreational drug, also used in san juan

J. MOA:  produces direct action vasodialtation on blood vessel

K. Effect mediated by nitrate receptor which may be coupled to guanylate cyclase, and may produce signal tranduction to produce vasodilatation

L. Adverse effects

i. vascular headache due to severe vasodilatation

ii. postural hypotension

iii. syncope when you have severe vasodilatation, brain oxygen is less, suddenly you will fall down, this is vasodiltation effect, very common with nitroglycerin and nitrite, and also very common with quinidine an antiarrhythmic agent

M. MOA

i. All work through generating the nitric oxide NO a neurotransmitter working in endothelial cell, called EDRF in the past

ii. The agent causing anesthia is nitrous oxide

iii. Nitrothiol interact and produce to activate guanylase cyclase to produce GTP, and causing the activation of the phosphokinase, this you have to remember, that the origin is L-Arg, and then you have an enzyme, that will convert the L-Arg to NO is nitric oxide synthase, activated by Ach, bradykinin, and 5-HT

N. pharmokinetic

i. well absorbed:  sublingual, buccal, topical or I/V

ii. oral preparation are available, but large doses may be required due to rapid metabolism

iii. sublingual avoids first pass effect

iv. onset is with in 1-2 minutes, peak effect with 3-10 minutes

v. peak blood levels is 2 minutes, half life is 1-3 minutes

vi. short everything with these, so must give patient bunch of tablets for them to use one and another

O. metabolism

i. broken down in liver by glutathione organic reductase, this is important in the duration of action which is short

ii. nitroglycerin converted to metabolites are very active and less potent than nitroglycerin

iii. Monday disease:  these are people who work in ammunition, they make, nitroglycerin is important part of bombs, these are people working in armary making explosions, making grenade, Monday through Friday they are exposed to nitrates, blood vessels dilate and get tolerance, on the weekend Friday go home, still having some nitrate in body so no problem, Sunday its tapering down, Monday morning nothing is there, when they enter in the workplace they have angina, this is due to severe vasoconstriction of blood vessel, when maintained previously on vasodialtor NO, and then withdraw it, they get attack of angina, Monday morning disease, can cause sudden death

P. additive effect

i. each opposes the negative actions of the other drug

ii. get reflex tachy with nitroglycerin, can block with beta blocker

iii. what is other advantage of using beta blocker and nitroglycerin in angina, increase the preload by beta blocker will be opposed by nitro

Q. side effect

i. precipiate CHF or asthma

ii. what is other disease that beta blocker contraindicated in, we said asthma, congestive heart failure, and also diabetes due to hypoglycemic effect, because patient on insulin, propanolol will act on liver, will aggravate the hypoglycemic, will have to adjust the dose of insulin

iii. amyl nitrate:  vasodialtation of coronary will heart murmur much more clearly

XIII. beta adrenoceptor antagonist

A. contraindicated in vasospastic angina

B. beta 2 blocker causes vasoconstriction and will shut off coronary blood vessel to him

C. decreases O2 demand by decrease in heart rate, decrease arterial blood pressure

D. renin angiotension dependent hypertension:  disease usually affects blacks, will block the beta 1 to decrease renin release

E. stress and exercise will incease sympathetic activity, will cause angina, good use for this

XIV. calcium blockers

A. moa:  priarly block influx of ca through L type voltage ca channels

B. little effect on alpha receptor, but mostly effect is on L type channel in smooth muscle in myocardium

C. normally there is influx of calcium binding to calmodulin, its that the calcium channel blocke prevents binding of calcium to calmodulin, and will prevent the myosin light chain kinase enzyme activity, and will pevent the contraction by preventing all of this process here

D. calmodulin will get out of the Na calcium atp active pump

E. MOA of verapamil, is this, or of nifedipine, all the calcium channel blockers act in this way, so if give you any of these, or mention any of these 

F. Therapeutic use:  effect in 

i. Vasospastic angina:  nifedipine because of effect of vasodialtion,

ii. maybe use with beta blocker

iii. nifedipine has little effect on myocardium

iv. if patient has asthma and hypertension and choose between propanolo and nefidipine, can use nefidipine not proparnolol with beta 2 blocking bronchoconstriction, but if get reflex tachy from nefidipine, still can’t use the proparnolol, must use selective beta 1 blocker

G. nifedipine

i. 100% absorption

ii. bioavailability of 65-70% slight first pass metabolism

iii. half life 5 hours

iv. eliminated in urine

H. diltiazem

i. active parent compound, desacetyl diltiazem

ii. eliminated in feces

I. adverse effects

i. nausea, constipation, 

ii. cns:  vertigo, headache

iii. heart:  contraindiced in patients with impaired function of AV node because slows conduction and may cause heart block, hypotension and verapamil is contraindicated in CHF because negative inotropic

J. determinants of myocardial oxygen requirements

i. heart rate:  increased by reflex of nitrate vasodilation, beta blockers stops it, calcium antagonists will decrease in verapamil, increase in reflex of nifedpine vasodilator

