




Figure 13.39: Formation of steroid hormones from cholesterol



Formation of Vitamin D

Cholesterol is also the precursor of vitamin D (Figure 13.40)
which regulates calcium and phosphorus metabolism.

to the peripheral tissue. Whereas for excretion,
cholesterol must enter the liver (Figure 13.37). The risk
of coronary heart disease (CHD) is related to plasma
levels of total cholesterol and LDL-cholesterol.

Hypercholesterolemia
In a normal adult, the total plasma cholesterol ranges form
150–250 mg/100 ml. An increase in plasma cholesterol more
than 250 mg/100 ml is known as hypercholesterolemia
and is seen in the following conditions:
1. Diabetes mellitus: This is due to deficiency of

insulin, rate of lipolysis is increased. Increased rate
of lipolysis results in more release of free fatty acids
in circulation which increases acetyl-CoA. Excess of
acetyl-CoA are diverted for cholesterol biosynthesis.

2. Hypothyroidism: This is due to decrease in the HDL
receptors on hepatocyte in hypothyroidism and due
to decreased synthesis of 7-ααααα-hydroxylase that requires
for the conversion of cholesterol to bile acids. Thyroid
hormone induces the synthesis of 7-α-hydroxylase.

3. Obstructive jaundice: Due to decreased excretion of
cholesterol through bile.

4. Familial hypercholesterolemia: It is a genetic
disease caused by deficiency or malfunction of the
LDL receptors. In the absence of these receptors, the
liver cannot take LDL and there is no release of
cholesterol of LDL into the liver. Therefore, they do
not cause feedback inhibition of cholesterol synthesis
and lead to increased cholesterol formation.

Figure 13.40: The formation of vitamin D3 from cholesterol

Excretion of Cholesterol

• Cholesterol is excreted in feces
• Unlike many other metabolites, cholesterol cannot

be destroyed by oxidation to CO2 and H2O, because
of absence of enzymes capable of catabolizing the
steroid ring.

• It is excreted in the bile either as cholesterol or after
conversion to bile acids. About 1 gm of cholesterol
is eliminated from the body per day. Roughly, half
is excreted in the form of bile acids and half is in the
form of cholesterol.

• Moreover, some dietary cholesterol is excreted in
feces without being absorbed.

• Some of the cholesterol in the intestine is acted on
by intestinal bacterial enzymes and converted to

Contd.

ATHEROSCLEROSIS

High level of serum cholesterol results in atherosclerosis.
The atherosclerosis is characterized by hardening and
narrowing of the arteries due to deposition of cholesterol
and other lipids in the inner arterial wall. Deposition of
cholesterol and other lipids in the inner arterial wall
leads to formation of plaque (sticky deposite) and results
in the endothelial damage and norrowing of the arterial
lumen. The hardening and narrowing of coronary
arteries results in coronary heart disease (CHD).

Factors responsible for development of atherosclerosis
Age
Aging brings about changes in the blood vessel wall due to
decreased metabolism of cholesterol. As age advances, the
elasticity of the vessel wall decreases and formation of plaques
progresses. The plaques are composed of smooth muscle cells,
connective tissue, lipids and debris that accumulate in the
inner side of the arterial wall. Formation of plaque leads to
narrowing of the lumen and invites atherosclerosis.

neutral sterols, coprostanol, cholestanol and excreted
through feces.

Blood Cholesterol

The normal total plasma cholesterol lies between
150–250 mg per 100 ml. Cholesterol present in blood
occurs both free and as ester form. The hydroxyl group
at position three of cholesterol can be esterified with
fatty acids producing cholesterol esters. About 70% of
the plasma cholesterol is esterified with fatty acids to
form cholesterol ester, remaining 30% is free cholesterol.

Good cholesterol and bad cholesterol

• HDL cholesterol is considered to be the good
cholesterol, because it removes excess cholesterol
from peripheral tissues and transport it to the liver
where it is degraded or excreted in the bile. HDL
thus tends to lower blood cholesterol level.

• On the other hand LDL cholesterol is called bad
cholesterol, because it transports cholesterol from liver
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