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I know there’s not an objective for this material, but I think you have a better appreciation for the recognition and signaling mechanisms for hormonal action if you, at least, have a “thumbnail” view of the important concepts – so here’s your birds-eye view.

* Hormone receptors are located on the plasma membrane or in the intracellular compartment of a target cell. Water-soluble hormones, which include the protein hormones and epinephrine or norepinephrine, cannot cross the cell membrane and interact or bind with receptors located in or on the cell membrane. Fat-soluble hormones, steroids, vitamin D, and thyroid hormones diffuse freely across the plasma and nuclear membranes to bind primarily with nuclear receptors. 

* In the plasma membrane model, the hormones are called "first messengers." The receptors for the water-soluble hormones first recognize the hormone on the plasma membrane and then bind with the hormone. Once recognition and binding have occurred, the hormone-receptor complex initiates the transmission of an intracellular signal by a "second messenger"; the second messenger relays the message inside the cell where a response can occur. The best- known second messenger is cyclic AMP (cAMP), although other substances are known as second messengers.

* For cells having cAMP as a second messenger, the purpose of these interactions is to activate the intracellular cyclic nucleotides such as adenylate cyclase. This enzyme converts adenosine triphosphate (ATP) to cAMP. Elevated levels of cAMP alter cell function in specific ways. An example of the function of cAMP as a second messenger can be seen in the action of epinephrine. The epinephrine-receptor complex interaction increases the synthesis of cAMP. Cyclic AMP, in turn, activates an elaborate enzyme cascade in which inactive enzymes are converted in sequence to active enzymes that lead to glycogen breakdown into, glucose. 

* In the lipid-soluble hormonal model, relatively small hydrophobic molecules cross the plasma membrane by simple diffusion. Once inside the cytosol, some hormones bind to receptor molecules in the cytoplasm and then diffuse into the nucleus. Hormones without cytoplasmic receptors diffuse directly into the nucleus and bind with an acceptor molecule. Once activated by hormones, the first messengers, the receptor likely binds to specific sites on the chromatin of the target cell. This causes RNA transcription and increased synthesis of specific proteins.
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