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Physiological state of normal mucosa:  

Lecture by: Eugene Chang MD, Martin Boyer Professor of Medicine, University of Chicago (Grand Rounds, University of Washington,  November 15, 2001)

Happiness is not a matter of intensity but of balance and order and rhythm and harmony  - Thomas Merton (1915-1968, French poet)

· The balance is between tolerance and immune activation, the duty of the intestinal epithelium.

· Upset balance leads to interruption of the epithelium allowing:

· bacteria cross the epithelium

· inappropriate immune activation

Crohn’s:  apthae (linear ulcer ( colitis ( diffuse colitis

UC:  starts at rectum and proceeds proximally.


Incidence:  

· world-wide:  increasing w/ time (1955-95):  UC has seemed to reach a plateau while Crohn’s continues to increase

Etiology:

· Environmental Factors:

· smoking (protects UC, exacerbates Crohn’s?), NSAIDs, OCP assoc. risk.  Smoking and appendectomy each decrease the risk of U.C.  [The reason appendectomy lowers the risk of U.C. is unclear.  Perhaps the cause of appendicitis is involved in the development of U.C.] Lobelia will bind to nicotine and deal with the stress. 

· Pathogen: early infectious life event (gastroenteritis)

· no clearly identified organism, thus must be a rare org.  Alternatively, could be a common organism that the individual 


reacts to or the environmental stimulus w/the org causes the instability

· Pathogen could be the initial trigger causing secondary autoimmunity/molecular mimicry

· Secondary effects:  modulation of the mucosal immunity/inflammation due to normal or abnormal flora crossing the barrier 


and causing an inflammatory response(2(, 3( events.

· Many possible organism:  (see Sartor RB, Inflammatory Bowel disease, 5th ed 1999) most reports are circumstantial or 



unsubstantiated so current thought is that there is no single or small group of causative agents.

· Possibly due to normal flora:  Certain E.coli strains associated CD. (Gut 2001; 48:320-325).  These bacteria may have 


increased adherence in CD.  Animal models of IBD have demonstrated that a germ free environment reduces symptoms.  


Thus the flora plays a role in inflammation, and possibly in IBD.  However, another event must precede that causes 


increased epithelial permeability.

· IBD is rare in the tropics, higher in northern climates.  These countries tend to be high in industrialized, sterile countries.  UC is 


a disease of sterile environment

· geography: Urban >rural, seasonal

· Immune Factors:  AI, aberrant immune system

· AI:  targeted immune response against self antigens.  Anti-colonic epithelial Ig (anti-tropomyosin V in UC and anti-

epithelial cell associated antigen;  pANCA in UC; antierythrocyte –15 Ig.  there has been a failure to show that autoantibodies participate in tissue destruction.  None fix complement except possibly anti-tropomyosin V.  Thus, they are markers of activity. No T cell evidence in regard to autoimmunity

· Defective immune reg.  activated CD4+ T-lymphocytes in both UC and CD ( increased proinflammatory cytokines, especially TNF.  TNF activates NF-kB.  TNF also induces inscription of A20 which stops the NF-kB activation.  Lack of A20 results in a highly expanded lymphocyte compartment leading to inflammation.


IL-2 is necessary for appropriate programmed cell death of lymphocytes.  Deficiency leads to a highly expanded lymphocyte compartment leading to inflammation.


Numerous animal models have demonstrated these with IL-2 and A20 knock outs.

· Epithelial Factors

· Physical disruption: ulcer

· genetic?

· altered mucus production in IBD patients

· Animal models demonstrate increased permeability leads to inflammation:  Dextran sulfate (DSS)

· Decreased expression of cytoprotective heat shock proteins in active CD (preliminary studies):  are there decreases in 


cytoprotective factors that lead to mucosal injury?

· Genetic factors: familial clustering (underlying factor for previous three etiologies)

· CD:  5-8% of 1( family members, 30% w/ identical twin

· caucasian > african american, hispanic > oriental

· candidate:  MCH II

· IBD1 defect:  NOD 2 mutations, intracellular protein regulates CARD, NBD an dC-terminal regulatory domains.  Predominately expressed in monocytes.  Possible as an intracellular receptor for LPS.  Possible activation/effector molecule in NF-kB proinflammatory cascade.


Proposal is that LPS from commensal flora binds to NOD2 (((activation of NF-kB.


However, two other NOD2 polymorphisms linked to CD do not encode mutant protein, loss of junctin o fLPS stimulated NF-kB observed in cells, lack of precedence of intracellular LPS receptor, other function of NOD2 (possibly involved in caspase activation ( programmed cell death.)  NOD2 mutations account for only 20-25% of familial CD and there are many other genetic factors and linkages.  Nod2 can be tested for in a genetic panel.  

· Emotional components:  inflammation is associated with anger on a cellular level.

Restoring the Balance of Colonic Mucosa

· Environmental factors:  

· smoking/nicotine

· stress

· antibiotics

· probiotics:  (Gionchett et al. Gastroenterology. 2000; 119:305-9; Neish AS, et al.  Science 2891560, 2000)


proposed mechanisms

· competitive interactions for substrate, quorum sensing factors

· antimicrobial metabolites

· interaction with epithelium

· immune modulation:  may activate IkB-( which keeps NF-kB in check. 

· Epithelial agents

· IL 11

· ITF

· probiotics

· SCFA:  generated by bacterial metabolism of dietary fiber, induce cytoprotective heat shock proteins, affects apoptotic rate/proliferation rate of the mucosa.  Colitis can develop in areas deprived of SCFA.  There is an important relationship between intestinal flora and epithelial integrity.

· glutamine

· Anti-inflammatory/immune agents

· Anti-adhesion agents

