Outline of Lecture 11 (10-31 PP; Schleimer)

Corticosteroids

Introduction

- The endogenous GC is cortisol made by the adrenal glands, and follows a circadian rhythm


- Stress (fight or flight) stimulates catecholamines, ACTH, and cortisol; this explains why GCs help increase alertness

- GCs provide negative feedback in the HPA axis to dampen systemic inflammatory response
Glucocorticoid therapy

- Used to treat a wide variety of diseases, especially rheumatic and allergic diseases


- Some GCs require activation by the liver or other metabolic activation


- The commonly used GCs differ in potency, duration of efficacy, and Na+ retention


- Long lasting effect of inhaled GCs improves therapeutic index due to PK/PD considerations
MOLECULAR MECHANISMS OF ACTION


- GCs affect transcription through the classic steroid receptor pathway: binds to cytosolic receptor which translocates to the nucleus and then



- directly up- or down-regulate transcription of target genes



- trans-regulate genes by binding to other txn factors




- induce other txn factors



- cause destabilizing modifications of mRNA and speed its degradation


- Trans-repressed genes include cytokines, proteases, and inflammatory enzymes

- Trans-activated genes include cell surface receptors, soluble receptors & antagonists, and signaling and intracellular inhibitors

Glucocorticoids have anti-inflammatory effects…

- Inhibit vascular leak via blood vessel constriction



- Paracellular gaps in blood vessel endothelial cells are inhibited by GCs



- Leads to less edema and less swelling



- Reverses airway vascularity found in asthmatics


- Inhibit release of inflammatory mediators



- Inhibits histamine and leukotriene release from basophils (but not mast cells)



- Thus, inhibits late-phase bronchospasms/smooth muscle constriction

- Inhibit leukocyte recruitment



- Inhibits endothelium activation, thus lowering leukocyte recruitment and tissue influx


- Induce apoptosis of certain leukocytes



- Apoptosis of dendritic cells, basophils, and eosinophils
…but enhance innate immune response

- GCs do not induce apoptosis of M(, monocytes, lymphocytes, or neutrophils (in fact, GCs aid neutrophil survival)


- GCs do not inhibit release of antimicrobials (e.g. lysozyme, lactoferrin, SLPI)

- GCs induce all four lung surfactant proteins with two beneficial effects:

- Surfactant A and D are collectins, which bind bacterial surface polysaccharides, aid phagocytosis, and aid in nonspecific host defense



- Can be given to mothers in labor to help inflate the lungs of fetus

- GCs induce complement protein production (e.g. C3) in local tissue
Side effects

Many, including hirsutism, moon face, onbesity, muscle weakness, etc.


May cause growth retardation but does not affect ultimate height
