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“for their discovery of G-proteins and the role of these proteins in
signal transduction in cells" J
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¢ The mechanism used by hormones that act b@eme expressmn

has two therapeutically important consequencu
. = »,.-( gy«”’ ;

1. _All of these hormones produce their effects after a characterlstlc Q
@ﬁ/dbf 30 minutes to several hours—the time required for
“ synthesis of new proteins. This means s that the gene-active hormones
cannot be expected to alter a pathologic state within minutes (eg,
l%lucocortlcmds will not immediately relieve the symptoms of acute

ronchial asthma).

2. The effects of these agents can persist for hours or te ag
.concentration has bee (reducedfto zero. The persistence of effect is
pnmarlly due to the relatlvely slow turnover of most enzymes and
proteins, which can remain active in cells for hours or days after they
have been synthesized. Consequently, it means that the beneficial (or
toxic) effects of a gene-active hormone usually decrease slowly when
administration of the hormone is stopped. ot
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2. Ligefnd-Regulated Transmembrane Enzymes
Including Receptor Tyrosine Kinases

® Example:' EGF molecules
Insulin and
epidermal -
growth factor
(EGF)
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e Activated receptors catalyze phosphorylation of tyrosine
residues on different target signaling proteins, thereby
allowing a single type of activated receptor to modulate a

number of biochemical processes. _. s .2 2, fesPonsel, Ll |
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® For example, insulin uses a single class of receptors to trigger
T increased uptake of glucose and amino acids and to regulate {Z 3
“metabolism of glycogen and triglycerides in the cell.

e Inhibitors of receptor tyrosine kinases are finding in increased

‘use in neoplastlc disorders in which excessive lgromh

factor signaling is often 1nvolved S,
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¢ The intensity and duration of action of EGE PDGE, and other
agents that act via receptor tyrosine kinases are limited by a
process called receptor. down-regulatlon

* Ligand binding often induces accelerated endocytosis_w
from the cell surface, followed by the degradation of those
receptors (and their bound ligands). When this process occurs at a
rate faster than de novo synthesis of receptors, the total number of
cell-surface receptors is re_d_l_l_cg-_d_(\down-re,qulated), and the cell's
responsiveness to ligand is correspondingly diminished.
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