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I have treated patients with eosinophilic esophagitis EE with excellent success simply by 
lowering TGF beta-1. Granted, none of these cases have presented with profound dysphagia 
from esophageal stricture. But the success I have seen suggests that reviewing eosinophilic 
illnesses elsewhere might be a good idea.  I am aware of clinical trials using antagonists of IL-5 
to treat EE, butwho needs them? To date, however, the universe of EE for me is less than 20.  

A tantalizing common feature of EE with chronic rhinosinusitis (CRS) is the role of TGF 
beta-1 involvement as a factor participating in activation of nuclear transcription factors (like the 
Smads) as an antecedent physiologic factor. TGF beta-1 can be increased in CIRS but has other 
sources as well, particularly Th17-T reg imbalance. It remains fascinating that the role of 
eosinophils in CRS involves eosinophil-derived neurotoxin; we find it active in EE also. We 
would be well advised to follow the scant literature of stimulation of eotaxin by TGF beta-1 and 
conversely, we should be alert for reporting of reduced levels of retinoic acid orphan receptors 
(ROR) in these tissues as well, as such presence will enhance adverse effects of TGF beta-1 
through a Smad3 genomic interaction. 

This bibliography is part of a series posted on www.survivingmold looking at claims 
made by some authors that fungi in nasal cavities make people ill by making mycotoxins.  
Invariably we see measurement of mycotoxins in urine cited and work from Jens Ponikau’s 
collaborators referenced.  This annotated bibliography will show you the problems are far more 
than just a few benign fungi floating in mucus: we are looking at differential gene activation 
initiated by eosinophils, mediated by TGF beta-1 that go directly to sources of illness. There is 
much to be done but measuring mycotoxins and blindly tossing around antifungals is 
wrongheaded.  

Summing, what we know is that benign colonization of upper airways does not result in 
mycotoxin production; and use of anti-fungals in any form will not affect constant fungal 
carriage of benign organisms. The data on what else is in sinuses that could stimulate 
eosinophilic infiltration is not clear.  All we can say at this point is that the infiltration of 
eosinophils and the following series of inflammatory compound releases from eosinophils is not 
confirmed to be caused by presence of fungi. The parallels of EE, eosinophilic gastroenteritis, 
eosinophilic myositis too and eosinophils infiltrating in sinuses needs genomic study. 
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Eos granule protein is one of the suite of compounds made by eos in tissue. Use 
of mRNA by RT-PCR is higher in allergy than in controls.  
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Montelukast attenuates eosinophil major basic basic protein in jejunum.  
Montelukast prevents arise in eotaxin-1 and IL-5 in intestinal tissue and blocks 
increase of major basic protein. Why hasn’t anyone used intra-nasal 
montelukast for CRS? 
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EE patients have lots of MBP and eotaxin. 51 patients and 54 controls with 
GERD. 
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Alternaria fungus through protease-activated receptor-2. Int Arch Allergy Immunol 
2011; 155 Suppl 1: 123-8. 
 

Eos respond to Alternaria by releasing granule proteins and killing the fungus. 
Dysregulation of innate immune mechanisms may be involved in the 
pathophysiology of human inflammatory diseases.  Wow, what insight! 
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during G-CSF-induced neutrophilic differentiation. Int J  Hematol 2012; 95: 640-7.  
 

A mutant of Gfi-1 negative cells can augment mRNA for MBP.  Downregulation 
of Gfi-1 during eo development may allow for rapid expression of MBP. I don’t 
know that TGF beta-1 downregulates Gfi! Oh my, there is robust literature 
that says Smad3 does just that.  So, the nuclear activation/transcription idea 
is further supported. 
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Alternaria is a player releasing proteases that induce cytokine production and 
airway changes. 
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Fungal carbohydrates stimulate inflammatory allergic responses in airways. Not 
toxins; not infection but fungal cell wall carbohydrates.  Inflammagens! 
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Cross reactivity of different species of fungi in allergy is real and significant. 
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Alternaria induce activation events in eos. The substance is heat labile and weighs 
60 daltons. 
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eosinophils. J Immunol 2009; 183: 6708-16. 
 

Matsuwaki and Ponikau collaborate to further understanding of innate immune 
events that may play a role in CRS. No more talk about amphotericin B.   
 

11. Yoon J, Ponikau J, Lawrence C, Kita H. Innate antifungal immunity of human 
eosinophils mediated by a beta 2 integrin, CD11b. J Immunol 2008; 181: 2907-15. 
 
More from Ponikau and additional collaborators. Eos show tissue remodeling 

functions.  Where does that come from?  [You bet: TGF beta-1 and EMT.] The 
eosinophilic compound, beta integrin CD11b, binds to fungal cell wall beta glucan. But 
not chitin. Again, carbohydrates are markers for activation, but not from dectin-1 or 
dectin-2 receptors. 
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Toxic eosinophilic MDP are elevated in polypoid CRS compared to similar non-CRS 
patients.  
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EE has a marked increase of eo-derived neurotoxin that supercedes eo counts in 
tissue. 
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Alessandrini C, Grasso G, Galeazzi M. Eosinophilia-associated muscle disorders: an 
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Add MBP in muscle to the list of adverse tissue-based effects of eosinophils.  
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Smad3 deficient mice have far less esophageal remodeling associated with reduced 
expression of VEGF. Targeting TGF beta-1/Smad3 pathways may reduce esophageal 
fibrosis seen in EE. 
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in the stimulation of lung fibroblast IL-6-type cytokine production. J Immunol 1996; 
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MBP interacts with fibroblasts. TGF beta-1 stimulates many IL-6-type cytokines.  
MBP acts synergistically with TGF beta-1 to increase IL-6 production.  MBP 
regulation of cytokine production may play an important role in pathogenesis of 
eosinophilic disorders or airways and other organs. 
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EE is associated with tissue remodeling with increased TGF beta-1 expression.   
 

18. Aceves S, Remodeling and fibrosis in chronic eosinophil inflammation. Dig Dis 
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Remodeling and fibrosis is common in EE.   EE is associated with inflammatory 
changes, including especially TGF beta-1. Tissue remodeling is he key to this illness.  
What do we know about tissue remodeling in CRS? 
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The similar effects of eosinophils and TGF beta-1 in many tissues is striking.   
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TGF beta-1 and remodeling has a mechanism that is seen in lung, liver, kidney, skin 
and … sinuses? 
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EMT is the reason for fibrosis in EE.  
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mesenchymal transition. Clin Trans Med 2014; 2: 3-17. 
 
The translational basis of EMT has direct extension to cancer-based molecular events. 
MicroRNAs have a role in this expanding field.  What do we know about those 
microRNAs in CRS? 


