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Categories of Ischemic Heart Disease
Fixed "Stable“, Effort  Angina
Variant Angina “Primary Angina”
Unstable Angina
Myocardial Infarction
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Secondary Angina Primary Angina

Classical Variant (Prinzmetal’s)  

Angina of Effort Angina at Rest

Typical Atypical

1768 1957

Small vessels Large vessels

Single or multiple Single

Atherosclerosis Vasospasm
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secondary to atherosclerosis
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coronary arteries or its immediate branches
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A curve of effort angina is represented here.
It takes minutes to stop the anginal attack .
It starts with the effort followed by ischemia , diastolic dysfunction , systolic dysfunction , ECG changes , pain .
When the patient stops the effort , the pain is releaved and ECG is back to normal then systolic recovery then stunning until full recovery .
Stunning definition in the next slide .



►Stunning?( مدوخ( :
§ Myocardial stunning is the reversible 

reduction of function of heart 
contraction after reperfusion not 
accounted for by tissue damage or 
reduced blood flow.
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associated with deadly cardiac arrhythmias 



Control of smooth muscle contraction
► Contraction is triggered by influx of calcium 

through L-type transmembrane calcium 
channels. 

► Calcium combines with calmodulin to form a 
complex that converts the enzyme myosin 
light-chain kinase to its active form (MLCK*). 

► MLCK phosphorylates myosin light chains, 
thereby initiating the interaction of myosin with 
actin. 

► Beta2 agonists (and other substances that 
increase cAMP) may cause relaxation in smooth 
muscle by accelerating the inactivation of MLCK 
and by facilitating the expulsion of calcium 
from the cell. 
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Control of vascular smooth muscle contraction
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Mechanism of IHD

Imbalance of the ratio:
O2 Supply (Coronary Blood Flow)
O2 Demand (Work of the Heart) 
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Ischemic heart disease
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This table is required 
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Aortic diastolic pressure mustn't be low in order to ensure good perfusion to the tissues 
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The ratio between endocardial and epicardial flow 



Pharmacological modification of the major 
determinants of myocardial O2 supply
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This slide shows how the balance can be achieved between O2 demand and O2 supply .
O2 supply is mainly determined by coronary blood flow and regional myocardial blood flow .
O2 demand can be determined by heart rate , contractility , preload and afterload .
The doctor didn't go more in details in this slide and he didn't talk about agents affecting O2 demand or supply , we will see them in the next slides .
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The doctor didn't focus on this slide .
That's all what he said :
This is the pathogenesis of the atherosclerotic plaque leading to myocardial infarction .
these are the effects of drugs on angina and contractility of vascular smooth muscles .
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Not required for now ( will be taken in details in the next slides ) 



Organic Nitrates
►Nitroglycerine (GTN):
►Prototype, used for more than 150 years.
►Nonspecific smooth muscle relaxant.
►Action is due to release of NO, leading to 

activation of guanylyl cyclase.
►Action not antagonized by any known 

antagonist.
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Very effective in the relief of an acute attack of IHD .
Effective in both cases of vasospasm and angina of effort .





Nitrates, nitrites, and other substances that increase the 
concentration of nitric oxide (NO) in vascular muscle
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Vasodilation ( in all types of blood vessels ) happens due to the release of nitric oxide leading to activation of  Guanylyl cyclase which hydrolyzes GTP to cGMP.
cGMP dephosphorylates Mysoine light chain phosphate ( Myosine-LC-PO4) which used to bind to actin leading to contraction .
But after dephosphorylation has occured , Myosine LC-PO4 is inactivated giving Myosine-LC which will eventually cause relaxation .



Nitroglycerine (GTN)
►Usually administered sublingually.
►Can be administered by various routes.
►Fast onset of action(1-3minutes, Peaks 

at 10 minutes). 
►Short duration (15-30minutes).
►Reductase enzyme, in liver, breaks 

down the drug. 
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Nitroglycerine is administred Sublingually or IV but  not orally due to the presence of reductase enzyme in the liver which breaks down this drug reducing its bioavailabilty and effectivenss .
Remember : 
Sublingually : under the tongue the drug is directly absorbed into the circulation .



Nitroglycerine (GTN)
►Causes general vasodilation:
►Arteriolar dilation: short lived (5-10 min)

§ Decreases systemic blood pressure 
(afterload), but causes reflex tachycardia and 
increased contractility, ?might increase 
MVO2.

►Venous dilation: more intense, even with 
low doses, lasts for 30 minutes.
§ Decreases venous return (preload) and 

decreases MVO2. 
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Myocardial oxygen consumption 
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Most of the effects of this drug are due to venous dilation whereas the immediate effect of this drug is due to Arteriolar dilation
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because it stimulates the baroreceptor's reflex leading to overactivity of the sympathetic nervous system leading to increased heart rate and contractility ( more work done by the heart ) which increases myocardial O2 consumption.
So there is a possibility of increasing ischemia .
Anyways the degree of activation of the baroreceptor reflex can be reduced if the patient was in the lying position because the stimulation of the reflex is much more in the sitting or erect position .
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meaning that the affinity of the drug to the venous circulation is much more than that to the arterial circulation 
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causes venous pooling which will reduce the venous return and myocardial O2 consumption 
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As you can see here , most of the effects of nitrates are due to venodilation rather than arterial dilation , but the immediate effect is due to the arterial dilation .
So focus on the effects in this slide .

USER
Sticky Note
The preload  is decreased three times more than the afterload 
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heart rate and contractility might or might not increase depending on the position of the patient 
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Wall tension is always reduced due to reduction in the preload 
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Collateral vessels are dilated 
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becuase in ischemia endocardial flow is decreased  , nitrates increase the endocardial flow on the expense of epicardial flow 
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dilation in the coronary artery
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You must study this table .
It isn't that hard .
It's important to differentiate between beneficial and deleterious effects .
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deleterious = harmful



Nitroglycerine (GTN)
►Side Effects:
► Headache.
► Hypotension  and tachycardia.
► Increased intraocular and intracranial 

pressures.
► Methemoglobinemia.
► Tolerance: only for the arteriolar effects.
► Withdrawal: in workers in ammunition 

industry.
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Whoever has tolerance (dependence) to GTN is going to face withdrawal symptoms when stopping the drug immediately and not gradually



Preparations of Nitrate

Drug Duration of Action
Short-acting:
Nitroglycerin, sublingual 10–30 minutes
Isosorbide dinitrate, sublingual 10–60 minutes
Amyl nitrite, inhalant 3–5 minutes

Long-acting:
Nitroglycerin, oral sustained-

action
6–8 hours

Nitroglycerin, 2% ointment, 
transdermal

3–6 hours

Nitroglycerin, slow-release, 
buccal

3–6 hours

Nitroglycerin, slow-release patch, 
transdermal

8–10 hours

Isosorbide dinitrate, sublingual 1.5–2 hours
Isosorbide dinitrate, oral 4–6 hours
Isosorbide dinitrate, chewable 

oral
2–3 hours

Isosorbide mononitrate, oral 6–10 hours
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You must know the names of short acting and long acting drugs and their route of administration , so this first whole column is required 
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As for duration of action , you should know that short acting drugs have duration of minutes whereas in long acting drugs it takes hours .
Actually , the doctor only said the duration of action of short acting drugs so study them but he didn't talk about duration in long acting drugs ( I can't tell if they are required or not but the doctor didn't read them at all)



Beta Adrenergic Blockers
►Prevent actions of catecholamines, so 

more effective during exertion.
►Do not dilate coronary arteries, might 

constrict them.
►Do not increase collateral blood flow.
►Cause subjective and objective 

improvement: decreased number of 
anginal episodes, nitroglycerine 
consumption, enhanced exercise 
tolerance, and improved ECG.
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During exertion , the sympathetic nervous system is activated , and this will activate alpha receptors as well as beta receptors . Activation of beta receptors will lead to overactivity of the heart leading to increase in contractility  and heart rate , all of this will increase myocardial O2 consumption .
So giving a beta blocker will prevent this increase in myocardial O2 consumption associated with exertion ( exercise )  
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So they are not useful in the treatment of coronary vasospasm ( they increase peripheral vascular resistance) 
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these patients use less amounts of nitroglycerine 



Beta Adrenergic Blockers
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Focus on the effects of beta blockers and compare them with nitrates' effects
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decrease heart rate and contractility 
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might increase or decrease wall tension 
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Decrease afterload because they decrease heart rate and contractility decreasing the cardiac output 
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might increase preload or might have no effect on it 
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Do not dilate coronary arteries
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Do not dilate collateral vessel
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increase endocardial blood flow 



Calcium Channel Blockers

Particularly beneficial in vasospasm.
Can also affect platelets aggregation. 
May be dangerous in the presence of 

heart failure and in patients 
susceptible to hypotension.
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Work mainly by their vasodilating activity in the treatment of hypertension .
Many of them reduce heart rate and contractility as well .



Properties of Several Recognized Voltage-Activated Calcium Channels.

Type Channel 
Name

Where Found Properties of 
the Calcium 
Current

Blocked By

L CaV1.1–
CaV1.3

Cardiac, skeletal, smooth 
muscle, neurons (CaV1.4 is found 
in retina), endocrine cells, bone

Long, large, 
high threshold

Verapamil, 
DHPs, 
Cd2+,   -
aga-IIIA

T CaV3.1–
CaV3.3

Heart, neurons Short, small, 
low threshold

sFTX, 
flunarizine, 
Ni2+, 
mibefradil1

N CaV2.2 Neurons, sperm2 Short, high 
threshold

Ziconotide,3 ga
bapentin,4 -
CTX-GVIA,   -
aga-IIIA, Cd2+

P/Q CaV2.1 Neurons Long, high 
threshold

-CTX-
MVIIC,   -
aga-IVA

R CaV2.3 Neurons, sperm2 Pacemaking SNX-482,   -
aga-IIIANov-17 25Munir Gharaibeh MD, PhD, MHPE
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The doctor didn't read this column 
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study this column : the types of calcium channels
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The doctor only said that calcium channels are found in various sites in the body , so just read this column quickly 
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The doctor didn't read this column 
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We have talked about them previously .
The doctor only focused on these : 
Verapamil was the first Ca channel blocker introduced  and is effective in treating cardiac arrhythmias .
Nifedipine : a very potent vasodilator and this will induce reflex tachycardia and reflex increase in myocardial contractility ( unlike verapamil which suppresses HR and contractility) 
Diltiazem: suppresses HR and contractility 
DHPs : he just reviewed the generations and what have been said about them previously and focused on Amlodipine and Nifidipine
Nothing else has been said about this column 

USER
Sticky Note
Don't panic
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Not required 
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We have talked about them previously 
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Please do focus on the effects of Ca channel blockers ( Ca antagonists )
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The doctor didn't read this slide at all .
I advise you to know the half-life and indication of drugs the doctor talked about . 




Calcium Channel Blockers

►Side Effects:
►Hypotension.
►Headache, dizziness.
►Flushing.
►Peripheral edema.

Nov-17 31Munir Gharaibeh MD, PhD, MHPE



Effects of Nitrates Alone and with Beta  Blockers or Calcium 
Channel Blockers in Angina Pectoris. 

Nitrates Alone Beta Blockers or 
Calcium Channel 
Blockers

Combined 
Nitrates with Beta 
Blockers or 
Calcium Channel 
Blockers

Heart rate Reflex1increase Decrease Decrease

Arterial pressure Decrease Decrease Decrease

End-diastolic 
volume

Decrease Increase Non or decrease

Contractility Reflex1increase Decrease Non

Ejection time Decrease Increase NonNov-17 32Munir Gharaibeh MD, PhD, MHPE
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Usually nitrates are given in combination with Ca channel blockers or with Beta blockers .
This table is required .
Focus on the differences ( the words written in grey) 



Dipyridamole
►Inhibits the uptake of adenosine and 
inhibits adenosine deaminase 
enzyme.

►Thought to be a good coronary 
dilator.

►Increases the blood flow to the 
normal area i.e. “Coronary Steal 
Phenomenon”.

►Still used as an antiplatelet drug (in 
TIAs), but not better than aspirin.  Nov-17 33Munir Gharaibeh MD, PhD, MHPE
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The blood flow to the myocardium depends on the metabolism of the muscle which produces adenosine , so adenosine is the main metabolic regulator of blood flow in the coronary arteries , and consequently vasodilation will occur in the sites where adenosine is released .
Adenosine is metabolized (broken down )  by the enzyme adenosine deaminase , so inhibiting this enzyme or increasing adenosine will cause more vasodilation .
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It is known physiologically that in an ischemic area , there will be maximal dilation  ( the body is trying to produce more dilation by producing more adenosine but has reached the maximal dilation in ischemic  areas so no more adenosine can be produced ) .
So using Dipyridamole will work on non-ischemic areas where more adenosine can be produced causing a shift in the circulation or blood flow into the normal area , this is called Coronary Steal Phenomenon
So because the blood is moving from ischemic to non-ischemic areas ( the normal areas are taking the blood ) this drug nowadays is used as an antiplatlet drug more than using it in IHD . 
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Transient ischemic attacks : cerebral thrombosis which is transient 



Others
►ACEI.

►Anticoagulants and/or Thrombolytic 
Therapy.

►Cholesterol Lowering Agents.

►Angioplasty

►Surgery.
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ACE inhibitors
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nothing was mentioned here
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Read these 2 sentences 



Newer Antianginal Drugs
►Metabolic modulators: Ranolazine.
►Direct bradycardic agents: Ivabradine.
►Potassium channel activators: Nicorandil.
►Rho-kinase inhibitors: Fasudil.
►Sulfonylureas: Glibenclamide.
►Thiazolidinediones.
►Vasopeptidase inhibitors.
►Nitric oxide donors: L- arginine.
►Capsaicin.
►Amiloride.Nov-17 37Munir Gharaibeh MD, PhD, MHPE
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The doctor didn't mention anything in this slide .
You can read it quickly 




