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Disturbances in the gut microbiota (dysbio-
sis) could be an early warning sign for cer-
tain diseases: e.g. low species diversity has 
been shown in inflammatory bowel disease 
(IBD), obesity, type-1 and type-2 diabetes, 
coeliac disease, allergy, asthma, autism, 
Clostridium difficile infection, cystic fibrosis 
and colorectal cancer (CRC).3-8  

 The ‘chicken or egg’ question is: does 
dysbiosis cause disease or, instead, is 
it a consequence of disease? We do not 
fully know the answer to this, and it may 
depend on the actual disease. Certainly 
some species have been linked to disease 
development or reduced disease risk but 
more research is needed. Probiotic trials 
could help provide further insight.  

PROBIOTIC RESEARCH 
Probiotics can have multiple mecha-
nisms of activity: modulation of the in-
testinal microbiota, support of gut barri-
er function, modulation of the immune 
response (both mucosal and systemic), 
reducing harmful substances in the gut, 
etc. This range of mechanisms helps ex-

plain the broad range of research with 
probiotics. This article will review pro-
biotic studies relating to gut health and 
function (and not infectious disease). 

Irritable bowel syndrome (IBS) and 
constipation
Several lines of evidence point to the gut 
microbiota involvement in IBS pathogen-
esis: e.g. patients may have an aberrant 
gut microbiota,9,10 and risk of develop-
ing IBS increases after infectious gastro-
enteritis.11  Apart from the mechanisms 
already mentioned, probiotics may also 
be able to ameliorate disruptions in the 
gut-brain axis, which have been linked 
to IBS. Gut motility might also be influ-
enced by increases in bacterial cell mass 
(and thus stool weight) and levels of 
short chain fatty acids (such as butyrate 
and acetate) in the colon.12-14  
 Any effect on IBS and constipation 
symptoms can be perceived by patients, 
thus current BDA guidance advises that 
patients monitor symptoms for at least 
four weeks.15 There are also numerous 
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clinical trials but these vary considerably: e.g.  in 
the strain(s) investigated, trial design and end-
points measured. This research is difficult, how-
ever, due to the heterogeneous nature of the pa-
tients and high placebo effect. 
 Several systematic reviews have examined 
probiotic evidence with IBS, and research re-
mains active in this area.16,17  Healthcare profes-
sionals should refer to the trials conducted with 
any individual probiotic, and choose a strain or 
product shown to have a positive effect on the 
symptom(s) that most concerns the patient. 
 There is now also a body of evidence for 
some probiotics and constipation (a gut function 
disorder not necessarily linked to IBS.)18,19 For 
example, a recent review concluded that short 
supplementation with probiotics (particularly 
certain strains) decreases intestinal transit time 
in constipated or older adults.20 

Inflammatory bowel disease (IBD)
The rationale for using probiotics in IBD is 
prompted by indications that the gut microbiota 
may drive inflammation in the gut.21 Further-
more, an abnormal intestinal microbial profile 
has been observed, including reports of reduced 
species diversity,22 and reduced levels of Faeca-
libacterium prausnitzii (an anti-inflammatory 
butyrate-producing species). An important pro-
biotic mechanism could be downregulation of 
inflammation.
 Although there are many mechanistic stud-
ies with probiotics, there are not as many ran-
domised trials. Different strains of Lactobacil-
lus or Bifidobacterium (including the mixture 
VSL#3), Escherichia coli Nissle 1917 and the 
yeast Saccharomyces boulardii have been investi-
gated. Promising results are emerging for certain 
strains in inducing and maintaining remission 
in mild to moderately severe ulcerative colitis, 
as well as preventing primary pouchitis and its 
recurrence.16,22-25  There is very poor evidence for 
Crohn’s disease, and BDA guidelines do not sup-
port probiotic use for this condition.26 

Colorectal cancer (CRC)
Mechanistic and human studies show that 
changes in the gut microbiota are associated with 
CRC progression and development, suggesting a 
potential for probiotics with CRC.27 Several pro-
biotic mechanisms in the gut might help: micro-
biota modulation, inactivation of carcinogenic 
compounds, reduced formation of carcinogenic 
metabolites, enhanced production of compounds 
(e.g. butyrate, which is important for colonic 
cells) involved in regulation of apoptosis and 
cell differentiation, inhibition of tyrosine kinase 
signalling pathways. Several lactobacilli probi-
otics have also been associated with improved 
activity of natural killer (NK) cells. These innate 
immune cells act against tumour development;28  
low levels of NK cell activity have been linked to 
increased risk of cancer.29

 Trials investigating actual cancer develop-
ment and progression need to be long term; one 
trial with Lactobacillus casei Shirota in patients at 
high risk of CRC lasted four years. The probiotic 
was associated with a reduced rate of tumours 
that were of moderate or higher atypia.30  For 
faster results, biomarkers of CRC risk have been 
used, as was done in an EU-funded study inves-
tigating a synbiotic combination of Lactobacillus 
and Bifidobacterium strains, with oligofructose-
enriched inulin prebiotic.31,32 

 The biological rationale of disease develop-
ment and probiotic activity together with a few 
promising trials, indicate the need to conduct 
further research in this area.

Necrotising colitis (NEC)
The aetiology of NEC (which has a 30% mortal-
ity rate) is not fully understood but the gut mi-
crobiota may be involved: preterm babies’ gut 
microbiota differs from those who are term; the 
microbiota of babies with NEC differs from that of 
other babies of low birth weight,33,34 and antibiotic 
use is a risk factor. The extent of probiotic research 
has now reached the level of systematic reviews 
and meta-analyses,35-37 which conclude that pro-
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biotic supplementation reduces risk of NEC in 
preterm infants, and may even reduce mortality. 
The most recent review found a reduction of inci-
dence of NEC, overall death and neonatal sepsis 
in preterm neonates. Probiotic intervention was 
also associated with faster reintroduction of food, 
and less time in hospital (both p <0.001).38 As with 
other conditions however, it is advisable to check 
which strains have been studied and which have 
been shown to be effective.

CONCLUSIONS
New insights into the commensal microbes in 
the gut have further underlined the impact of 

this microbial community on the health and 
function of the gut, and indicated the potential 
for probiotic benefit.  There are varied levels of 
evidence with regard to probiotic benefit for IBS, 
constipation, IBD, CRC and NEC, and research 
remains very active. 
 It is important to bear in mind that evidence 
is considered strain-specific; therefore dietitians 
are advised to check the supporting research 
for any probiotic they are considering using or 
recommending. A general guide to probiotics, 
including advice on safety and quality criteria, 
has recently been published by the British Journal 
of Nursing.39
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Questions relating to: The gut microbiota and gut health: a probiotic perspective
Type your answers below and then print for your records or print and complete answers by hand.

Q.1 what is dysbiosis?

A

Q.2 State at least three diseases that have been associated with disturbance of the gut microbiota.

A

Q.3 Describe at least three beneficial mechanisms of probiotic activity in the gut.

A

Q.4 How can probiotics positively affect the symptoms of IBS?

A

Q.5 what is the benefit of providing short supplementation of probiotics for constipation?

A

Q.6 Describe how probiotics might help with IBD symptom relief.

A

Q.7 Describe the probiotic gut mechanisms that could affect colorectal cancer.

A

Q.8 what is the evidence to suggest that probiotics can reduce the risk of necrotising colitis in preterm 
infants?

A

Q.9 Explain why it is important to consider choice of strain when using or recommending a probiotic.

A

Q.10 what reference might you use to check advice on safety and quality criteria of probiotics?

A

Please type additional notes here . . .
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