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OVERVIEW
Coronary heart disease (CHD) is the cause of about half of all deaths in
the United States. The incidence of CHD is correlated with elevated levels
of low-density lipoprotein (LDL) cholesterol and triacylglycerols and
with low levels of high-density lipoprotein (HDL) cholesterol. Other risk
factors for CHD inculde cigarette smoking, hypertension, obesity, and
diabetes. Cholesterol levels may be elevated as a result of an individual’s
lifestyle (for example, by lack of exercise and consumption of a diet
containing excess saturated fatty acids). Hyperlipidemias can also result
from a single inherited gene defect in lipoprotein metabolism or, more
commonly, by a combination of genetic and lifestyle factors

HIGH INCIDENCE OF CORONARY ATHEROSCLEROSIS—
EXPLANATION
Within our body, there is a mechanism which terminates the free radicals.
Well-known mechanism to terminate free radicals include:

i. Antioxidants (like vitamin- E, vitamin-C)
ii. Superoxide dismutase (SOD)
iii. Glutathione and so on.
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SOD Induced Opposing Effect on DNA Breakage
Many cells have a high concentration of an enzyme, called superoxide
dismutase (SOD). Presence of SOD in high concentration opposes
the superoxide induced DNA breakage. Unfortunately, myocardial
concentration of SOD is low; which explains the etiology of higher
incidence of coronary arteriosclerosis and myocardial infarction.

Catalase Deficit
Side by side with the production of superoxides, H2O2 is also produced
which is also cytotoxic. H2O2 is broken down by catalase enzymes.
Adequatecatalasethusprotectscytotoxicity,andmyocardiumisdeficient
in catalase. Coronary heart disease (CHD), arteriosclerosis and some
other diseases are strongly associated with disorder of lipid metabolism
and hyperlipoproteinemia. Therefore, hyperlipoproteinemia should be
corrected.

BIOCHEMICAL BACKGROUND (FIG. 7.5)
Important lipids of our plasma are—a. triglycerides, b. cholesterol, c. phospholipids, and d. free 
fatty acid. The lipids as such are insoluble in plasma but in combination with protein, they are 
soluble. 
In the plasma they combine with a kind of protein called apolipoprotein. The complex formed by 
this combination, i.e. apolipoprotein + lipid, is called lipoprotein. Lipoproteins are thus soluble in 
plasma. 
Apolipoproteins can be of several varieties, i.e. apolipoprotein B 100, B48 and E.CVD3 By Dr Barakat Shahin3



LIPOPROTEIN METABOLISM
Description
(1) Dietary fat → (2) Concentrated into micelles (in the human) →
(3)Absorptionfollows→ (4)Formationofchylomicron→ (5)Transported
via lymph duct → (6) Entry into the blood vascular compartment →
(7) Reaching of chylomicrons in the capillaries → (8) Secretion of
lipoprotein lipase by the capillary endothelium → (9) Hydrolysis of
triglycerides (TG) component of chylomicron into FFA and glycerol
→ (10) Removal of TG by lipoprotein lipase (LPL) → (11) Change of
chylomicron into chylomicron remnant → (12) Entry of chylomicron
remnant into hepatocytes→ (13) Further metabolism → (14) Formation
of VLDL → (15) Ejection of VLDL from hepatocytes → (16) Entry of VLDL
into systemic blood → (17) Reaching into the capillaries → (18) Action
of lipoprotein lipase (LPL) → (19) Conversion into IDL → (20) Receiving
cholesterol from HLD, DL is converted to LDL.
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CHOLESTEROL METABOLISM
Cholesterol is a C27 structure, containing a perhydrocyclopentanophenanthrene (CPP) ring. CPP ring can be synthesized in our 
body but once formed cannot be destroyed. 

All that can be done is to shorten/remove the side chain so that cholesterol becomes converted to some other
steroid compounds (e.g. bile salts, steroid hormones). Excretion of bile salts, via (GIT accounts for about 75% of the 
cholesterol removal from our body. Excessive loss of bile salts, thus removes cholesterol. In normal
persons, a good deal of bile salts of (GIT) return back to the hepatocytes by enterohepatic circulation.
In our body, cholesterol certainly plays a vital roles. However rise of plasma cholesterol is strongly associated with 
atherosclerosis. 
The most major constituent of an atheromatous plaque is cholesterol. Our ability to remove cholesterol is unsatisfactory 
and grossly dependent on removal though bile, via GIT. One method of cholesterol lowering is
reduction of cholesterol synthesis

CVD3 By Dr Barakat Shahin5



ANTIHYPERLIPIDEMIC MEASURES
a. Nondrug measures, plus if needed
b. Drug measures.

Nondrug Measures
i. Dietary fat restriction (not more than 25% of the calories should come
from fat, 50% of this must be vegetable oil or unsaturated fat).
ii. Reduction of obesity.
iii. Increased fibers, vegetables in the diet, as well as glassful of fruit juice.
iv. Exercise (even 2 hours walking/week can improve serum cholesterol
values).
v. No smoking; reduction of alcohol consumption.
vi. Low cholesterol intake (< 300 mg/ day).

Drug Measures
i. HMG CoA reductase inhibitors, i.e. Lovastatin, Atorvastatin,
Rosuvastatin.
ii. Fibric acid derivatives, i.e. Gemfibrozil, Fenofibrate, Clofibrate.
iii. Inhibition of hepatic production of lipid—Niacin and others.
iv. Bile acid sequestering agents—Cholestyramine, Colestipol.
v. Increased cholesterol clearance—Probucol.
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Adverse Action
Alteration of liver functions – so it requires to test SGOT and SGPT while
taking the drugs. And very rarely myopathy can occur.

Contraindications
Pregnancy, lactating mothers, and children



Indications
1. Type II b hyperlipoproteinemia
2. Severe hyperlipoproteinemia

Adverse Effects
1. Intense cutaneous flush
2. Pruritus.
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Indication
Primary hypertriglyceridemia and familial combined hyperlipidemia.

Adverse Effect
GI upset can occur. Some patients can develop gallstones. Renal failure, 
myopathy can occur
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DEFINITION
CHF is a condition where the heart is—(i) Pumping insufficiently to meet the demands of the body or (ii) Pumping 
sufficiently only under greater preload.

PROGNOSIS
The prognosis of CHF is not good till recent past 50% of severe cases of CHF used to die within 2 years and 50% of all CHF 
used to die within 5 years.

CAUSES
i. AMI
ii. Hypertension
iii. Cardiomyopathies
iv. Rheumatic valvular disease.
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Strategies
There are of two types:
a. General measures, e.g. i. Bed rest
ii. Low Na+ diet
iii. Avoidance of alcohol NSAIDs
b. Drug therapy–Drugs are used
i. To relieve pulmonary congestion, hypervolemia of blood
ii. To relieve preload and afterload on heart to increase cardiac 
contractility.

Goals
a. To relieve symptoms (e.g. those due to pulmonary congestion/
cerebral hypoxia)
b. Prevention of damage to the ventricles (e.g. those due to wall tension,
apoptosis, etc.) and prolong the life and the attempt for an useful life.
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Drugs

Positive inotropics
Digitalis
Advantages
1. It has (+ve) inotropic and (-ve) chronographic effect
2. It can be administered orally.
Drawbacks
1. Low margin of safety
2. Correct dose, therapeutic ranges cannot be certained
3. It has many drug interactions.
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Indications
1. In CHF with chronic atrial fibrillation
2. In CHF with sinus rhythm.
Contraindications
1. Obstructive cardiac myopathy
2. Diastolic dysfunction of heart
3. WPW syndrome
4. AV nodal block.
Adverse effects
Digitalis toxicities are often grouped as (1) cardiac (2) extracardiac as stated below:

1. Cardiac: Cardiac dysrhythmias like delayed AV conduction, PSVT, heart block ventricular tachycardia and ventricular fibrillation.

2. Extracardiac: GIT, nausea, vomiting, anorexia

3. CNS: Headache, blurring of vision, mental confusion.

Predisposing factors for adversity
Some factors facilitale the development of digitalis toxicity:

1. Depletion of serum K+ level can occur if concomitantly used with Frusemide or Thiazides.
2. Concomitant use of drugs like quinidine.
3. Presence of renal failure and hypothyroidism.
4. Old age.
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Vasodilators
It reduces afterload

ACE Inhibitors in CHF
1. They are very effective in the treatment of CHF.
2. Their long-term use can increase the life expectancy and reduce mortality reduce the need to hospitalize the patient of 
CHF.
3. Combination of ACE inhibitors and diuretics are very effective in CHF.

Mechanism of Action
ACE inhibitors cancel the following harmful effect produced by angiotensin II:
a. Vasoconstriction → following increased afterload.
b. Increased aldosterone secretion leading to increase preload.
c. Sympathetic overactivity.
d. Myocardial hypertrophy and damage of coronary and renal cells.
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Diuretics in CHF
Diuretics in general, causes natriuresis and water removal → removal of fluid from the body → reduction of volume of blood 
and other ECF components → reduction of pulmonary congestion (dyspnea) + peripheral congestion (peripheral edema) + 
preload. 
Diuretics promptly relieve pulmonary congestion. In acute LVF—acute pulmonary congestion—severe dyspnea—IV 
frusemide often produce dramaticrelief. 
In chronic CHF diuretic relieve pulmonary congestion + peripheral edema + venous pressure. There is some fall of arterial BP 
too.

Loop Diuretics—Frusemide
Mechanism of action
At molecular level, loop diuretics bind with the site for Cl– ions of uniport, symport or cotransport system and thus 
blocking the working of the symporter they produce diuresis.

Symport system
Symport system is present in the luminal border of the epithelium in the thick segment and is called, Na+ K+ 2Cl– symporter. This 
symporter causes concomitant reabsorption of Na+, plus K+, plus 2Cl– ions. 
So frusemide and other loop diuretics cause loss of Na+ as well as Cl– and K+ ions, via urine. Mg+2 and Cl2 reabsorption also prevented 
but Mg+2 ions are reabsorbed in the DCT so that hypomagnesemia (but not to a greater extent, hypocalcemia) can occur with chronic 
excessive loop diuretic therapy as they (loop diuretics) inhibit the cotransport proteins.
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Therapeutic uses
1. Drugs of choice for reducing the acute pulmonary edema of heart failure. Because of their rapid onset of action, particularly 
when given intravenously.

2. They are useful in emergency situations such as acute pulmonary edema which calls for a rapid intense diuresis.

3. They are also useful in treating hypercalcemia because they stimulate tubular calcium excretion.

4. They also are useful in the treatment of hyperkalemia.

Adverse actions
1. Ototoxicity: Hearing can be affected adversely by the loop diuretics when used in conjunction with the aminoglycosides. 
Vestibular function is less likely to be disturbed.
2. Hyperuricemia: Frusemide compete with uric acid for the renal and biliary secretory systems, thus blocking its secretion 
and thereby, causing or exacerbating gouty attacks.
3. Acute hypovolemia: Loop diuretics can cause a severe and rapid reduction in blood volume, with the possibility of 
hypotension, shockand cardiac arrhythmias.
4. Hypercalcemia: May occur in above (3) condition.
5. Potassium depletion: The heavy load of sodium presented to thecollecting tubule results in increased exchange of tubular 
sodium or potassium, with the possibility of inducing hypokalemia. Potassium depletion can be averted by use of potassium 
sparing diuretics or dietary supplementation with potassium.
6. Hypomagnesemia: A combination of chronic use of loop diuretics and low dietary intake of magnesium can lead to 
hypomagnesemia, particularly in the elderly 
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β-blockers (Carvedilol) in CHF
Mechanism of action of b-blockers in CHF is unclear but probabilities include:
1. CA induced injury to the heart are blocked by b-blockers
2. They prevent the ventricular remodeling
3. They prevent myocardial apoptosis
4. Carvedilol by a1-blocking causes reduction of afterload
5. It (carvedilol) has some antioxidant effect.
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New treatment


