
Reduced microbial diversity in
inflammatory bowel diseases
Intestinal microbiota have become the sub-
ject of intense investigation in inflammatory
bowel disease (IBD) over the past years after
some groups demonstrated that significant
alterations of the composition of enteric
bacteria might be related to the underlying
inflammatory process (Gut 2006;55:205–
11).1–4 However, the complexity of the intest-
inal microbiota and the availability of a
variety of different experimental approaches
generated sometimes conflicting and inconsis-
tent data. Manichanh et al (Gut 2006;55:205–
11) recently published an extensive study using
metagenomic libraries, a novel molecular tech-
nique allowing the recruitment of full mole-
cular information of complex microbial
habitats. In metagenomic clone libraries with
more than 25 000 clones that were generated
from faecal samples of healthy subjects and
active Crohn’s patients, significant loss of
indigenous bacteria was found.

The article confirms our report that
reduced bacterial diversity seems to be a
hallmark of the biofilm in IBD.4 Using colonic
biopsies we found loss of bacterial diversity of
the mucosal microbiota in a large cohort of
patients with IBD using different 16S rDNA
based detection techniques.4 In contrast with
Manichanh et al, the taxa of the bacterial
phylotypes were determined in our study by
sequence homology analysis in clone libraries
and not by single strand conformational
polymorphism alone.4 The metagenomic
approach used by Manichanh et al is likely
to be the most informative way of collecting
microbial data of complex bacterial commu-
nities. Notably, this demonstrates that assess-
ment of 16S rDNA based signals, especially
when using large scale clone libraries as in
our paper, has sufficient power to determine
bacterial richness and diversity. This is not
surprising because the taxonomical classifi-
cation of metagenomic fragments is based
mainly on 16S rDNA anchor genes.

In some aspects there are discrepancies
between the different molecular studies.
Manichanh et al only demonstrated altera-
tions of the faecal microbiota. As previously
demonstrated, different compartments in the
intestine contain complex ecological systems
that are distinctly different.5 Therefore, the
composition of the bacterial consortia in
human faeces, which contain a high number
of transient bacteria, does not fully represent
the mucosal microbiota.6 7 Mucosa related
microbes (including intracellular microor-
ganisms) however, seem to be a functionally
relevant part of the intestinal microbiom
directly interacting with the host immune
system.

Generating and analyzing metagenome
libraries is very expensive. Therefore, the
number of patients that can be analysed will
remain relatively small. Confirmation of
reduced bacterial diversity however could
now be followed by a deeper analysis of
the functional capacities of the bacterial

communities. These next steps could convert
descriptive approaches into a mechanistic
understanding. Manichanh et al have intro-
duced the metagenomic approach as a novel
technique of collecting data from complex
human biofilms.
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Analysis of the c-kit gene in
patients with slow transit
constipation
Although slow transit constipation (STC)
may not be a congenital disease, the frequent
onset in adolescence and strong female

predominance suggest that STC could be a
result of a sex modified multifactorial dis-
order of the gastrointestinal tract with a
genetic basis. Several genes such as RET
proto-oncogene and the neurturin gene have
been analysed in STC. Unfortunately, few
mutations were found to be associated with
STC.1 2 Our previous studies described a
decrease in volume in interstitial cells of
Cajal (ICC) in patients with STC, and down-
regulation of c-kit mRNA and c-kit protein
expression in the colonic tissues of STC
patients.3 4 At present, we do not know why
ICCs are lost from colonic tissues of patients
with STC. Evidence suggests that the c-kit/
SCF signal pathway plays a crucial role in ICC
development and maintenance of its pheno-
type. An example of loss of function muta-
tions of the c-kit gene is mice that lack the
network of ICCs and show abnormal intest-
inal pacemaker activity.

To date, no study has explored whether the
c-kit gene is a candidate for STC. Therefore, we
screened a series of patients with chronic
idiopathic STC for germline mutations of c-kit.

The STC group included 23 patients who
had a history of longstanding intractable
constipation, with bowel movements ranging
between once per five and 15 days. Colon
transit time, determined by radio-opaque
marker tests, was markedly increased by
more than 120 hours, and conventional
medical therapy had failed in all cases. The
control group included eight patients under-
going partial colectomy for non-obstructive
carcinoma (T1-T2) or adenoma. Genomic
DNA extracted from the resected colon of
patients and controls was screened by direct
DNA sequencing using the fluorescent
dideoxy terminator method. The coding
region between exon 9 and exon 21 of the
c-kit gene was fully sequenced in both
directions, including some intron and
intron–exon boundaries. Results are sum-
marised in table 1.

The results were compared with published
sequence data and eight control DNAs. Seven
genovariation sites were detected. Only one
mutation was found in one case at the c-kit
gene 75515TRC, which resulted in codon
531-Ile to Thr in exon 10 but allele frequency
was comparable between patients and con-
trols. Two polymorphism sites in the intron
region (base substitution at 75794TRA and
the heterozygous mutation at 86548TRA)
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Table 1 Polymorphisms in the c-kit gene (exon 9 to exon 21)

Position Nucleotide Amino acid

Allele frequency

x2 p ValueControls STC

Exon 10 75515TRC 531IleRThr 0 0.022 0.748 0.387
Exon 10 75561ARG 546LysRLys 0 0.022 0.748 0.387
Intron 11 75794TRA — 0 0.174 6.570 0.018*
Intron 16 81240GRA — 0 0.063 2.304 0.129
Intron 17 81517CRT — 0.118 0.261 2.506 0.159
Intron 19 85240ARG — 0 0.109 3.942 0.069
Intron 20 86548TRA — 0.029 0.196 4.940 0.038*

—, No amino acid changes.
*p,0.05 versus controls.
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