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Key points of this article:

· Development of sepsis is associated with a dysregulated inflammatory response, together with a shift in the redox balance toward the oxidant state, followed by development of SIRS, MOF, and septic shock, suggesting that regulation of inflammatory responses is defective. 
· Excessive generation of potent proinflammatory cytokines and chemokines soon after the onset of sepsis sets the stage for development of MOF and lethality. 
· Information is developing that may explain why control of the inflammatory responses in sepsis is defective. 
· There may be new interventions that affect signaling pathways and reverse this series of adverse events, restore the redox balance and, possibly, rejuvenate the immune system. 
· Promising strategies for treatment of human sepsis include blockade of C5a, which attenuates the harmful cascade of events in sepsis, or treatment with IL-7, which restores immune responses. 

Questions:

1. Toll-like receptor (TLR)4 signaling, leading to production of inflammatory mediators, has been suggested a key pathway in sepsis pathophysiology. T or F?
Answer: True
2. During sepsis, biochemical changes lead to an imbalance in the _______________system, leading to formation of an oxidant state, which appears to intensify SIRS and the downstream events. 
Answer: Redox system, Oxidant state
This imbalance favors the oxidant state and is associated with reduced plasma and tissue levels of the antioxidants such as glutathione (GSH), thior- edoxins, selenium (needed for antioxidant enzymes and production of GSH), together with reduced levels of mito- chondrial ATP and the presence of oxidized lipids. 
3. In random, double-blind, placebo-controlled clinical trials in sepsis, administration of antioxidants (N-acetyl cysteine, a-tocopherol, vitamin C) or antioxidant promot- ing factors (selenium) was associated with clinical improvement, together with an attenuated SIRS response, suggesting a linkage between ROS and SIRS. T or F?
Answer: True
4. Early in sepsis there is evidence of excessive activation of phagocytes and dendritic cells but, as sepsis progresses, there is progressive functional deterioration of these cells innate immune functions (such as phagocytosis, chemotaxis and the ability to kill phagocytized organisms). T or F? 
Answer: True
5. Intranuclear peroxisome proliferator-activated receptors (PPARs) are expressed in a variety of cells in many different tissues. They function as transcription factors that ___________________ (positively/negatively) regulate the expression of proinflammatory mediators.
Answer: negatively
6. In sepsis, mitochondrial electron transport becomes progressively defective, causing the buildup of ____________________within mitochondria, leading to an inability to maintain intracellular levels of ________, which can cause cell and organ failure.
Answer: ROS, ATP
7. The protective role of PPARs in sepsis may be due to their ability to preserve mitochondrial function and bioenergetics. T or F?
Answer: True
8. In vivo blockade of C5a did not improve survival after CLP, accompanied by an attenuation of the consumptive coagulopathy of sepsis as well as reduction of the SIRS response. T or F?
Answer: False!! Such data suggest that in CLP mice engagement of both C5a receptors (C5aR, C5L2) is necessary for full expression of SIRS, MOF, and lethality. 
Phase I (safety) clinical trials have been completed in normal humans, using a ‘humanized’ mouse monoclonal neutralizing antibody to human C5a. This antibody reacts with C5a but not with the parent molecule, C5. No adverse events were detected in these individuals. 

9. What is the “inflammatory reflex?”
Answer: a neural reflex involving the vagus nerve causes T cells to release acetylcholine that interacts with the a7nAch receptor on macrophages to dampen the release of powerful proinflammatory mediators such as tumor necrosis factor (TNF)a and high-mobility group box (HMGB)-1 
Stimulation of the vagal nerve suppresses the SIRS response of sepsis and improves survival in CLP mice, as does the use of a selective or a universal synthetic agonist for a7nAchR on macrophages [37] or vagal nerve stimulation 
10. In recent studies, use of agonists (e.g., formoterol or albuterol) for Beta 2 Adrenergic receptors markedly reduced the intensity of ALI (measured by albumin leak into lungs, buildup of lung neutrophils and levels of proinflammatory mediators in lungs). T of F?
Answer: True

11. List 3 major mechanisms by which sepsis causes immune suppression.
Answer: Sepsis causes immunosuppression by at least three different mechanisms 
· Extensive apoptotic depletion of T and B cells from lymph nodes, spleen, gut, lung as well as in other organs is an obvious cause for defective immune responsiveness 
· Macrophage and dendritic cell dysfunction and depletion also occur during sepsis resulting in impaired antigen presentation to T cells. Impaired antigen recognition by T cells compromises adaptive immunity. 
· In sepsis, innate immune functions of phagocytic cells (such as chemotactic and bactericidal responses) are compromised, which can substantially reduce resistance to infectious organisms. 
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