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7.5: Steroids

Recognize the structural features of lipids.

One major class of lipids is the steroids, which have structures totally different from the other classes of lipids. The main feature of
steroids is the steroid nucleus, a fused ring system of three cyclohexanes and one cyclopentane (Figure ). There are a variety
of functional groups that may be attached. The main feature, as in all lipids, is the large number of carbon and hydrogen which
make steroids non-polar.

Figure : Structure of the steroid nucleus, which is present in all steroids.

Steroids include such well known compounds as cholesterol, sex hormones, birth control pills, cortisone, and anabolic steroids.

Cholesterol 
The best known and most abundant steroid in the body is cholesterol. Cholesterol is formed in brain tissue, nerve tissue, and the
blood stream. It is the major compound found in gallstones and bile salts.

Figure : Structure of cholesterol.

Cholesterol also contributes to the formation of deposits on the inner walls of blood vessels. These deposits harden and obstruct the
flow of blood. This condition, known as atherosclerosis, results in various heart diseases, strokes, and high blood pressure.

Structures of Sex Hormones 
Sex hormones are also steroids. The primary male hormone, testosterone, is responsible for the development of secondary sex
characteristics. Two female sex hormones, progesterone and estrogen (or estradiol) control the ovulation cycle. Notice that the male
and female hormones have only slight differences in structures, but yet have very different physiological effects.

Testosterone promotes the normal development of male genital organs ans is synthesized from cholesterol in the testes. It also
promotes secondary male sexual characteristics such as deep voice, facial and body hair. Estrogen, along with progesterone
regulates changes occurring in the uterus and ovaries known as the menstrual cycle. For more details see Birth Control. Estrogen is
synthesized from testosterone by making the first ring aromatic which results in mole double bonds, the loss of a methyl group and
formation of an alcohol group.
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Figure : Structures of sex hormones.

Adrenocorticoid Hormones 

The adrenocorticoid hormones are products of the adrenal glands ("adrenal" means adjacent to the renal (kidney)). The most
important mineralocrticoid is aldosterone, which regulates the reabsorption of sodium and chloride ions in the kidney tubules and
increases the loss of potassium ions. Aldosterone is secreted when blood sodium ion levels are too low to cause the kidney to retain
sodium ions. If sodium levels are elevated, aldosterone is not secreted, so that some sodium will be lost in the urine. Aldosterone
also controls swelling in the tissues.

Cortisol, the most important glucocortinoid, has the function of increasing glucose and glycogen concentrations in the body. These
reactions are completed in the liver by taking fatty acids from lipid storage cells and amino acids from body proteins to make
glucose and glycogen.

In addition, cortisol and its ketone derivative, cortisone, have the ability to inflammatory effects. Cortisone or similar synthetic
derivatives such as prednisolone are used to treat inflammatory diseases, rheumatoid arthritis, and bronchial asthma. There are
many side effects with the use of cortisone drugs, so there use must be monitored carefully.
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Figure : Structures of adrenocorticoid hormones.
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