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2 Mechanisms of Drug Action 13

Mechanisms of Drug Action

RECEPTORS

Most medications start their impact in cells by combining with a specific molecular structure either on the cell's
surface or within the cell, according to a basic principle of pharmacology. A receptor is a term for this kind of
molecular structure. When a medicine binds to its receptor, the receptor undergoes a molecular alteration, such as a
shift in configuration or charge distribution, which sets off a cascade of events. This idea is relevant not just to the
workings of pharmaceuticals, but also to naturally occurring chemicals like hormones and neurotransmitters. In fact,
many medications are able to mimic the actions of hormones or transmitters because they bind to the same receptors
as these naturally occurring chemicals. All drug receptors are presumed to be neurotransmitter, hormone, or other
physiological substance receptors because of this generalization. When a pharmacological receptor is identified, it
often prompts researchers to look for other endogenous compounds that bind to the same receptors. For instance, en-
dogenous peptides with morphine-like action were discovered to exist. Since then, some of these peptides have been
isolated and categorized into two groups: endorphins and enkephalins (see Chapter 26). The analgesic effects of
endorphins and enkephalins are mimicked by medications like morphine, which bind to the same receptors.

DRUG RECEPTORS AND BIOLOGICAL
RESPONSES

Although the term receptor is convenient, one shouldnever lose sight of the fact that receptors are in actuality

molecular substances or macromolecules in tissues that combine chemically with the drug. Since most drugshave a
considerable degree of selectivity in their actions, it follows that the receptors with which they interactmust be
equally unique. Thus, receptors will interact withonly a limited number of structurally related or comple- mentary
compounds.

The drug-receptor interaction can be better appreci-ated through a specific example. The end-plate region ofa
skeletal muscle fiber contains large numbers of recep-tors having a high affinity for the transmitter acetyl- choline.
Each of these receptors, known as nicotinic re- ceptors, is an integral part of a channel in the postsynaptic
membrane that controls the inward move- ment of sodium ions (see Chapter 28). At rest, the post- synaptic
membrane is relatively impermeable to sodium. Stimulation of the nerve leading to the muscle results inthe release of
acetylcholine from the nerve fiber in theregion of the end plate. The acetylcholine combines withthe receptors and
changes them so that channels are opened and sodium flows inward. The more acetyl- choline the end-plate
region contains, the more recep- tors are occupied and the more channels are open. When the number of open
channels reaches a critical value, sodium enters rapidly enough to disturb the ionic bal- ance of the membrane,
resulting in local depolarization. The local depolarization (end-plate potential) triggers the activation of large
numbers of voltage-dependent sodium channels, causing the conducted depolarization known as an action
potential. The action potential leads to the release of calcium from intracellular binding sites. The calcium then
interacts with the contractile proteins,resulting in shortening of the muscle cell. The sgq/lgm‘:e_-_e_)\f;g/?nts can be shown
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2 Mechanisms of Drug Action 13

Mechanisms of Drug Action

RECEPTORS

Most medications start their impact in cells by combining with a specific molecular structure either on the cell's
surface or within the cell, according to a basic principle of pharmacology. A receptor is a term for this kind of
molecular structure. When a medicine binds to its receptor, the receptor undergoes a molecular alteration, such as a
shift in configuration or charge distribution, which sets off a cascade of events. This idea is relevant not just to the
workings of pharmaceuticals, but also to naturally occurring chemicals like hormones and neurotransmitters. In fact,
many medications are able to mimic the actions of hormones or transmitters because they bind to the same receptors
as these naturally occurring chemicals. All drug receptors are presumed to be neurotransmitter, hormone, or other
physiological substance receptors because of this generalization. When a pharmacological receptor is identified, it
often prompts researchers to look for other endogenous compounds that bind to the same receptors. For instance, en-
dogenous peptides with morphine-like action were discovered to exist. Since then, some of these peptides have been
isolated and categorized into two groups: endorphins and enkephalins (see Chapter 26). The analgesic effects of
endorphins and enkephalins are mimicked by medications like morphine, which bind to the same receptors.

DRUG RECEPTORS AND BIOLOGICAL
RESPONSES

Although the term receptor is convenient, one shouldnever lose sight of the fact that receptors are in actuality

molecular substances or macromolecules in tissues that combine chemically with the drug. Since most drugshave a
considerable degree of selectivity in their actions, it follows that the receptors with which they interactmust be
equally unique. Thus, receptors will interact withonly a limited number of structurally related or comple- mentary
compounds.

The drug-receptor interaction can be better appreci-ated through a specific example. The end-plate region ofa
skeletal muscle fiber contains large numbers of recep-tors having a high affinity for the transmitter acetyl- choline.
Each of these receptors, known as nicotinic re- ceptors, is an integral part of a channel in the postsynaptic
membrane that controls the inward move- ment of sodium ions (see Chapter 28). At rest, the post- synaptic
membrane is relatively impermeable to sodium. Stimulation of the nerve leading to the muscle results inthe release of
acetylcholine from the nerve fiber in theregion of the end plate. The acetylcholine combines withthe receptors and
changes them so that channels are opened and sodium flows inward. The more acetyl- choline the end-plate
region contains, the more recep- tors are occupied and the more channels are open. When the number of open
channels reaches a critical value, sodium enters rapidly enough to disturb the ionic bal- ance of the membrane,
resulting in local depolarization. The local depolarization (end-plate potential) triggers the activation of large
numbers of voltage-dependent sodium channels, causing the conducted depolarization known as an action
potential. The action potential leads to the release of calcium from intracellular binding sites. The calcium then
interacts with the contractile proteins,resulting in shortening of the muscle cell. The sgq/lgm‘:e_-_e_)\f;g/?nts can be shown
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