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Summary and discussion 

Summary and discussion 
 
Chapter 1 provides a general introduction to this thesis starting with a brief overview of IBD. 
The possible role in the pathogenesis of IBD of genetic factors, environmental factors, a 
dysregulation of the mucosal immune system, the epithelial-mucus barrier, and the commensal 
intestinal flora is discussed. Furthermore, possible mechanisms by which the commensal 
intestinal microflora interact with the host are discussed. 
 
In chapter 2 a flow cytometry method is described for analysis of immunoglobulins on 
noncultured anaerobic bacteria present in human faecal suspensions. This method is rapid 
(1,000 bacteria per second), sensitive, and reproducable. With this method the interaction 
between the humoral mucosal immune system and the commensal intestinal microflora can be 
analysed. 
 
In chapter 3 the interaction between the humoral mucosal immune system and the 
commensal intestinal microflora in healthy humans was analysed with flow cytometry. 
The in vivo immunoglobulin coating of anaerobic bacteria in fecal samples of 22 healthy 
human volunteers was determined. 45±14% Of fecal bacteria were coated with IgA, 
25±8% with IgG, and 11±6% with IgM. The possible pathophysiological significance of 
this immunoglobulin coating is discussed. The high proportion of intestinal bacteria 
coated with immunoglobulins suggests an extensive interaction of intestinal bacteria and 
the host mucosal immune system. 
 
In chapter 4 the interaction between the humoral mucosal immune system and the commensal 
intestinal microflora in patients with IBD and infectious colitis was analysed. In patients with 
IBD 69±19% of fecal bacteria were coated with IgA, 56±32% with IgG, and 56±29% with 
IgM. Healthy controls had less immunoglobulin coating: respectively 36±12%, 11±4% and 
11±7% (all: p < 0.00001). Immunoglobulin coating in infectious colitis patients was IgA: 
57±14%, IgG: 31±13% (p<0.05, IBD) and IgM: 42±16%. Shortly after remission IBD patients 
had: IgA: 65±20%, IgG: 32±18%, IgM: 40±21%. Long term remission IBD patients had 
normal IgG and IgM, though increased IgA (50±16%) coating. Our hypothesis is that in IBD 
most of the immunoglobulins coated on the bacteria may be of mucosal origin, whereas in 
infectious colitis they may have leaked from the systemic circulation. The increased proportion 
of immunoglobulin-coated intestinal bacteria in patients with IBD add to the existing evidence 
that in IBD there is an increased mucosal immune response against commensal colon bacteria. 
This may either due to a general breakdown of mucosal tolerance to the commensal gut flora or 
to a more intense interaction of intestinal bacteria with the host mucosal immune system. 
 
In chapter 5 the flow cytometry method was extended with double staining with fluorescent in 
situ hybridisation (FISH) in order to determine whether certain bacteria are preferentially 
coated with IgA. Compared to image analysis, this new method is very rapid and possibly 
more sensitive. However, bacterial populations amounting to less than 2% of total could not 
reliably be detected. Furthermore, the sensitivity for detection of immunoglobulin declined due 
to the fixation and extended washings. With FISH several bacterial groups could be identified 
and their IgA coating could be determined. Analysis of 9 fecal samples of healthy individuals 
showed that Bifidobacteria have a preferential coating with IgA. 
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Finally, in chapter 6, the interaction between the commensal colon flora and the host was 
determined at the microscopic anatomical level. Here we investigated the microflora that is 
present at the mucus layer and addressed the following questions: (1) does a specific mucus-
adherent microflora exist ? and (2) is there direct contact between commensal bacteria and 
epithelial cells ? Biopsies were taken of 5 colon regions and of the terminal ileum of 9 subjects 
with a normal colon. Faecal samples were also collected. Bacteria were detected in 
cryosections with FISH with 16S rRNA-targeted probes for all bacteria and specific probes for 
the major representatives. With this sensitive technique bacteria were only observed at the 
lumenal side of the intestinal mucus layer. Very few microcolonies were present at or in the 
mucus layer and the composition of the bacterial microflora present in the faeces was similar to 
that at the mucus layer of the terminal ileum and colon regions. The equal distribution of 
bacterial species suggests that intestinal commensal bacteria live in suspension in the lumen 
and that there is no or little specific mucus-adherent microflora. We did not observe direct 
contact between bacteria and epithelial cells. These findings make an increased direct 
permeation of the intestinal mucus layer by bacteria an unlikely mechanism for the observed 
increased interaction described in chapter 4. 
  
 

86




