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1. ANGINA 
Angina occurs when the oxygen supply to the myocardium is insufficient for its needs. The pain 

has a characteristic distribution in the chest, arm and neck, and is brought on by exertion, cold or 

excitement. A similar type of pain occurs in skeletal muscle when it is made to contract while its 

blood supply is interrupted, and Lewis showed many years ago that chemical factors released by 

ischaemic muscle are responsible. Possible candidates include K+, H+ and adenosine all of 

which sensitise or stimulate nociceptors. It is possible that the same mediator that causes 

coronary vasodilatation is responsible, at higher concentration, for initiating pain. 

Three kinds of angina are recognised clinically: stable, unstable and variant. 

1.Stable angina. This is predictable chest pain on exertion. 

It is produced by an increased demand on the heart and is caused by a fixed narrowing of the 

coronary vessels, almost always by atheroma. Symptomatic therapy is directed at reducing 

cardiac work with organic nitrates, β-adrenoceptor antagonists and/or calcium antagonists 

together with treatment of the underlying atheromatous disease, usually including a statin, and 

prophylaxis against thrombosis with an antiplatelet drug, usually aspirin. 

2.Unstable angina. This is characterised by pain that occurs with less and less exertion, 

culminating in pain at rest. The pathology is similar to that involved in myocardial infarction, 

namely platelet–fibrin thrombus associated with a ruptured atheromatous plaque, but without 

complete occlusion of the vessel. Treatment is as for myocardial infarction without ST-segment 

elevation on the cardiogram (NSTEMI). Antiplatelet drugs (aspirin and/or an ADP antagonist 

such as clopidogrel or prasugrel) reduce the risk of myocardial infarction in this setting, and 

heparin and platelet glycoprotein receptor antagonists add to this benefit at the cost of increased 

risk of haemorrhage, and organic nitrates relieve ischaemic pain. 

3.Variant angina. This is uncommon. It occurs at rest and is caused by coronary artery spasm, 

again usually in association with atheromatous disease. Therapy is with coronary artery 

vasodilators (e.g. organic nitrates, calcium antagonists. 

 

PATHOPHYSIOLOGY 

 

Oxygen is delivered to the heart by larger surface vessels (epicardial vessels) and 

intramyocardial arteries and arterioles, which branch out into capillaries. In a healthy heart, there 

is little resistance to blood flow in the epicardial vessels. When atherosclerotic plaques are 

present, blood flow is impeded, but the process of autoregulation can compensate to a degree. 

Autoregulation is the dilation of the myocardial vessels in response to decreased oxygen 

delivery. Through autoregulation, blood flow to the heart changes rapidly as a result of higher 

demand. The most important mediators involved in myocardial perfusion are adenosine (a potent 

vasodilator), other nucleotides, nitric oxide, prostaglandins, carbon dioxide, and hydrogen 

ions.
1
 Obstructions to the coronary blood flow can be fixed, as with atherosclerosis, or dynamic, 

as with coronary spasm. Some patients may have both characteristics, and this is termed mixed 

angina. 

A single-cell endothelial layer separates the vascular smooth muscle from the blood. When 

intact, this vascular endothelium permits vasodilation and prevents thrombus and sclerotic plaque 

formation. The coronary artery endothelium synthesizes fibronectin, interleukin-1, tissue 

plasminogen activator, certain growth factors, prostacyclin, platelet-activating factor, endothelin-

1, and nitric oxide (NO). NO is synthesized from L-arginine by nitric oxide synthase. NO then 
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causes relaxation of the arterial smooth muscle. Loss of endothelial layer results in less NO and 

can occur because of mechanical or chemical assaults or from oxidized low-density lipoprotein 

(LDL). Endothelial function can be improved with angiotensin-converting enzyme inhibitors 

(ACEIs), statins, and exercise. 

 

 



Module -4th, 8th sem(BPHM-804) 
 

ASBASJSMCOP, BELA Page 4 
 

  
 

 

SYMPTOMS 

1. Sensation of pressure or burning over the sternum or near it, often but not always radiating to the 

left jaw, shoulder, and arm; also, chest tightness and shortness of breath. 

2. Pain usually lasting from 0.5 to 30 minutes, often with a visceral quality (deep location). 

3. Precipitating factors include exercise, cold environment, walking after a meal, emotional upset, 

fright, anger, and coitus. 

4. Relief occurs with rest and nitroglycerin. 

SIGNS 

Abnormal precordial (over the heart) systolic bulge 
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Abnormal heart sounds 

LABORATORY TESTS 

typically, no laboratory tests are abnormal; however, if the patient has intermediate- to high-risk 

features for unstable angina, electrocardiographic changes are seen, and serum troponin or 

creatine kinase concentrations may become abnormal. 

1.Patients are likely to have laboratory test abnormalities for the risk factors for IHD, such as 

elevated total and low-density lipoprotein (LDL) cholesterol, low high-density lipoprotein 

(HDL) cholesterol, impaired fasting glucose or elevated glucose concentration, high blood 

pressure, and elevated C-reactive protein. Hemoglobin should be checked to make sure that the 

patient is not anemic. 

OTHER DIAGNOSTIC TESTS 

1. A resting electrocardiogram (ECG) followed by an exercise tolerance test usually are the first 

tests done in stable patients. 

2. A chest x-ray should be done if the patient has heart failure symptoms. 

3. Cardiac imaging using radioisotopes to detect ischemic myocardium and measure ventricular 

function are done commonly when revascularization is being considered. 

4. Echocardiography also may be used to assess ventricular wall motion at rest or during stress. 

5. Cardiac catheterization and coronary arteriography are used to determine coronary artery 

anatomy and if the patient would benefit from angioplasty, coronary artery bypass grafting 

(CABG), or other revascularization. 

 TREATMENT OF ANGINA: ANTIANGINAL DRUGS 

The mechanism of anginal pain is discussed above. Angina is managed by using drugs that 

improve perfusion of the myocardium or reduce its metabolic demand, or both. Two of the main 

groups of drugs, organic nitrates and calcium antagonists, are vasodilators and produce both 

these effects. The third group, β-adrenoceptor antagonists, slow the heart and hence reduce 

metabolic demand. Organic nitrates and calcium antagonists are described below. The β-

adrenoceptor antagonists are covered in, and their antidysrhythmic actions are described above. 

Ivabradine slows the heart by inhibiting the sinus node If current and is an alternative to β-

adrenoceptor antagonists in patients in whom these are not tolerated or are contraindicated. 

i.ORGANIC NITRATES 

The ability of organic nitrates to relieve angina was discovered by Lauder Brunton, a 

distinguished British physician, in 1867. He had found that angina could be partly relieved by 

bleeding, and also knew that amyl nitrite, which had been synthesised 10 years earlier, caused 

flushing and tachycardia, with a fall in blood pressure, when its vapour was inhaled. He thought 

that the effect of bleeding resulted from hypotension, and found that amyl nitrite inhalation 

worked much better. Amyl nitrite has now been replaced by glyceryl trinitrate (GTN). Several 

related organic nitrates, of which the most important is isosorbide mononitrate, have a 

prolonged action. 

Actions 

Organic nitrates relax smooth muscle (especially vascular smooth muscle, but also other types 

including oesophageal and biliary smooth muscle). They relax veins, with a consequent 

reduction in central venous pressure (reduced preload). In healthy subjects, this reduces stroke 

volume; venous pooling occurs on standing and can cause postural hypotension and dizziness. 

Therapeutic doses have less effect on small resistance arteries than on veins, but there is a 

marked effect on larger muscular arteries. This reduces pulse wave reflection from arterial 
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branches (as appreciated in the 19th century by Murrell but neglected for many years thereafter), 

and consequently reduces central (aortic) pressure and cardiac after load. 

 
The direct dilator effect on coronary arteries opposes coronary artery spasm in variant angina. 

With larger doses, resistance arteries and arterioles dilate, and arterial pressure falls. 

Nevertheless, coronary flow is increased as a result of coronary vasodilatation. Myocardial 

oxygen consumption is reduced because of the reductions in both cardiac preload and afterload. 

This, together with the increased coronary blood flow, causes a large increase in the oxygen 

content of coronary sinus blood. Studies in experimental animals have shown that glyceryl 

trinitrate diverts blood from normal to ischaemic areas of myocardium. The mechanism involves 

dilatation of collateral vessels that bypass narrowed coronary artery segments. 

In summary, the antianginal action of nitrates involves: 

• reduced cardiac oxygen consumption, because of reduced cardiac preload and afterload 

• redistribution of coronary flow towards ischaemic areas via collaterals 

• relief of coronary spasm. 

In addition to its effects on smooth muscle, nitric oxide increases the rate of relaxation of cardiac 

muscle (dubbed a ‘lusiotropic’ action). It is probable that organic nitrates mimic this action, 

which could be important in patients with impaired diastolic function, a common accompaniment 

of hypertension and of heart failure. 

Mechanism of action 

Organic nitrates are metabolised with release of nitric oxide. At concentrations achieved during 

therapeutic use, this involves an enzymic step and possibly a reaction with tissue sulfhydryl (–

SH) groups. Nitric oxide activates soluble guanylyl cyclase, increasing formation of cGMP, 

which activates protein kinase G and leads to a cascade of effects in smooth muscle culminating 

in dephosphorylation of myosin light chains, sequestration of intracellular Ca2+ and consequent 

relaxation. 

 



Module -4th, 8th sem(BPHM-804) 
 

ASBASJSMCOP, BELA Page 7 
 

ii.Isosorbide mononitrate is longer acting than glyceryl trinitrate because it is absorbed and 

metabolised more slowly but has similar pharmacological actions. It is swallowed rather than 

taken sublingually, and is taken twice a day for prophylaxis (usually in the morning and at lunch, 

to allow a nitrate-free period during the night, when patients are not exerting themselves, to 

avoid tolerance). It is also available in slow-release form for once-daily use in the morning. 

POTASSIUM CHANNEL ACTIVATORS 

Nicorandil combines activation of the potassium KATP channel with nitrovasodilator (nitric 

oxide donor) actions. It is both an arterial and a venous dilator, and causes the expected 

unwanted effects of headache, flushing and dizziness. It is used for patients who remain 

symptomatic despite optimal management with other drugs, often while they await surgery or 

angioplasty. 

β-ADRENOCEPTOR ANTAGONISTS 

β-Adrenoceptor antagonists are important in prophylaxis of angina, and in treating patients with 

unstable angina. They work for these indications by reducing cardiac oxygen consumption. In 

addition, they reduce the risk of death following myocardial infarction, probably via their 

antidysrhythmic action. Any effects on coronary vessel diameter are of minor importance, 

although these drugs are avoided in variant angina because of the theoretical risk that they will 

increase coronary spasm. Their very diverse clinical uses are summarised in the clinical box. 

CALCIUM ANTAGONISTS 

The term ‘calcium antagonist’ is used for drugs that block cellular entry of Ca2+ through 

calcium channels rather than its intracellular actions. Some authors use the term  Ca2+ entry 

blockers’ to make this distinction clearer. Therapeutically important calcium antagonists act on 

L-type channels. L-type calcium antagonists comprise three chemically distinct classes: 

phenylalkylamines (e.g. verapamil), dihydropyridines (e.g. nifedipine, amlodipine) and 

benzothiazepines (e.g. diltiazem). 

Mechanism of action: types of calcium channel 

The properties of voltage-gated calcium channels have been studied by voltage clamp and patch 

clamp techniques. Drugs of each of the three chemical classes mentioned above all bind the α1 

subunit of the L-type calcium channel but at distinct sites. These interact allosterically with each 

other and with the gating machinery of the channel to prevent its opening (see below), thus 

reducing Ca2+ entry. Many calcium antagonists show properties of use dependence. For the 

same reason, they also show voltage-dependent blocking actions, blocking more strongly when 

the membrane is depolarised, causing calcium channel opening and inactivation. 
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2.ACUTE MYOCARDIAL INFARCTION 
DETAIL IN PPT 

 
3.HYPERTENSION 

HYPERTENSION

 
 

 

4.CONGESTIVE HEART FAILURE 

HEART FAILURE

 


