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Further discussion of SARS Treatment hypothesis in context of FcgammaR inhibition:

Activation of monocytic cells through Fc gamma receptors induces the expression of macrophage-inflammatory protein (MIP)-1 alpha, MIP-1 beta, and RANTES [1].  Exposure of T cells to IFN-beta-1a selectively inhibited mRNA expression for RANTES and MIP-1alpha and their receptor CCR5. T cell surface expression of CCR5 was significantly reduced in MS patients treated with IFN-beta, correlating with decreased T cell transmigration toward RANTES and MIP-1alpha [2].  Synthesis of the CC-chemokines MIP-1alpha, MIP-1beta, and RANTES is associated with a type 1 immune response [3].  A definitive role exists for FcgammaRI and FcgammaRIII in microglial chemokine induction and implicate ERK and NF-kappaB as the signaling components leading to MIP-1alpha expression [4].

The NF-kappaB family of transcription factors forms one of the first lines of defense against infectious disease by inducing the expression of genes involved in inflammatory and immune responses [4a].  The transcription factor NF-kappaB is the central regulator for the expression of various genes involved in inflammation, infection and immune response including the genes for IL-1beta, TNF-alpha, IL-6 and leukocyte adhesion molecules [4b].  In vivo inhibition of nuclear factor (NF)-kappaB activation, a transcription factor regulating expression of many proinflammatory genes, could provide a useful strategy for the treatment of septic shock [4c].  TNF-alpha, IL-1beta, and TII induce expression of proinflammatory cytokines and ICAM-1 in hRPE cells through an NF-kappaB-dependent signal transduction pathway. This effect is blocked by MG-132, a proteasome inhibitor that prevents I kappaB degradation. Inhibition of NF-kappaB may be a useful strategy to treat proliferative vitreoretinopathy and uveitis, ocular diseases initiated and perpetuated by cytokine activation [4d].

Surfactant protein A (SP-A), the major lung surfactant-associated protein, mediates local defense against pathogens and modulates inflammation in the alveolus. Tumor necrosis factor (TNF)-alpha, a proinflammatory cytokine, inhibits SP-A gene expression in lung epithelial cells. TNF-alpha downregulates SP-A gene expression in lung epithelial cells via the p38 MAPK signal transduction pathway. [4e].  The p38 mitogen-activated protein (MAP) kinase is activated in various cells by proinflammatory cytokines and environmental stresses.

Pulmonary surfactant protein C (SP-C) is a 3.7-kDa, hydrophobic peptide secreted by alveolar type II epithelial cells. SP-C enhances surface tension lowering activity of surfactant phospholipids that is critical to the maintenance of alveolar volume at end expiration. The proinflammatory cytokine, tumor necrosis factor alpha (TNF-alpha), decreases SP-C mRNA within 24 h of intratracheal administration to mice.  Inhibition of surfactant protein C gene transcription by TNF-alpha may contribute to the abnormalities of surfactant homeostasis associated with pulmonary injury and infection. [4f].  Macrophage-derived cytokines may control surfactant protein expression [4g].

Otsubu (2002) characterized a synthetic lung surfactant activity against proinflammatory cytokines in human monocytes.  Their examination of the synthetic lung surfactant revealed the synthetic (SLS) to significantly and dose dependently inhibited the secretion of TNF-alpha [4h].  It would therefore appear that inhibiting TNF-a and action through of a surfactant would serve a bi-fold purpose as treatment in SARS.

Surfactant protein insufficiency contributes to the pathogenesis of pulmonary diseases associated with increased TNF-alpha, such as adult respiratory distress syndrome and pneumonia. TNF-alpha-mediated decrease in SP gene expression may contribute to the surfactant dysfunction and atelectasis observed in inflammatory lung diseases [4i].

The cascade detailed above, leading to hypoxia, there is some evidence that the hypoxia, itself, can further degrade surfactant [4j].  Hypoxia is a symptom of SARS infection [4k].  The SARS coronavirus, like other of the related coronaviruses, is likely to initiate the FcgammaReceptor cascade indicated above leading to hypoxia as a result of TNF-a degradation of lung surfactant.

Therefore, given that the above is true, it would appear that further methods of treatment of SARS would involve interventions in any of the following:

a) FcgammaReceptor inhibition

b) NF-kappaB inhibition

c) p38 MAP kinase inhibition

d) TNF-a inhibition

e) Provision of ancillary surfactant

NF-kappaB inhibition

Luteolin inhibits protein tyrosine phosphorylation, nuclear factor-kappaB-mediated gene expression and proinflammatory cytokine production in murine macrophages.  Luteolin, a naturally occurring flavonoid, is abundant in our daily dietary intake. It exhibits a wide spectrum of pharmacological properties and is a leading anti-cancer natural flavinoid [6].

Luteolin is a flavonoid that has been shown to reduce proinflammatory molecule expression in vitro [7].  Luteolin is a normal secondary plant metabolite found throughout the plant kingdom [8].

Nitric oxide may be an important endogenous inhibitor of hyperoxia + tumor necrosis factor-alpha-induced leukocyte recruitment and subsequently tumor necrosis factor-alpha, and interleukin-1 beta [9].  This needs further study, however.

Studies are ongoing concerning development of other NF-kappaB inhibitors.  For example, Possadas et al. (2003) [10] as well as research involving the NF-kappaB inhibitors phenylarsine oxide and lactacystin [11].

P38 MAP kinase inhibition

The MAP kinase p38 plays a key role in the biosynthesis of the inflammatory cytokines TNF-alpha and IL-1.   p38 MAP kinase is a member of the family of kinases which mediate intracellular transduction pathways. The activation of this particular MAP kinase pathway is in response to a broad variety of extracellular stimuli. Subsequent downstream events triggered by p38 activation result in the production of IL-1 and TNF-a, suggesting that inhibition of this enzyme may provide a useful therapeutic target for intervention in various diseases mediated by these cytokines [11a].    Various working is ongoing concerning development of p38 MAP kinase inhibitors [11b].

TNF-a inhibition

Melatonin, a strong antioxidant, may offer some assistance in inhibition NF-kappaB and subsequent TNF-a induction [12].  Natural antioxidants may serve as potent NF-kappaB inhibitors in vascular endothelial cells, yet act through unique and divergent pathways.   N-acetyl cysteine (NAC) has been shown to inhibit TNF-a activity[13].  

Surfactants

Surfactants appear to be disturbed by the TNF-a activity of the FcgammaR disease-related conditions.  Various efforts to use surfactants and other drugs and regimes have been employed [14] with varying success.  It would appear that the hyperimmune feedback loop that is possibly seen in SARS may be causing surfactant damage via TNF-alpha.  The hypoxia, itself, will further disturb surfactant ability to assist in oxygen uptake.

Taken all together, the above data suggest that it is a reasonable intervention to consider immune-suppression in some SARS cases as a means of intervening to stop surfactant deregulation.  Caution is advised.  

Much work needs to be done.  However, there is some evidence that FcgammaReceptor activation may have some influence on HIV permissibility.  FcgammaR-mediated activation of monocyte-derived macrophages is a potent mechanism of HIV-1 suppression [15].  FcgammaReceptor disorders including not only autoimmune diseases like systemic lupus erythematosus, rheumatoid arthritis, multiple myeloma, but also acquired immunodeficiency syndrome (AIDS), may now, perhaps, include SARS [16].

The sequelae of SARS remain to be seen.  There is some evidence in the literature that there will be neurological sequelae.  Analysis of the genome of SARS suggests it may have delayed neurotropic potentialities as do some of the other coronaviruses.
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