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Index Values

Dysbiosis index: 4
The dysbiosis index is at 4. This value points towards a pronounced
dysbiosis, a dietary change is strongly recommended. The occurrence
of atypical bacteria, fungi and moulds should be investigated (via
FlorInScan Plus). The following index values provide further information
about possible causes of the dysbiosis.

 
 
IBD index: 1
According to the IBD index of 1, the examined microbial profile does
not hint towards an inflammatory bowel disease (IBD).
 

 
 
 
Irritable bowel syndrome (IBS) index: 1
The low IBS index of 1 indicates no abnormalities nor a predisposition
pointing to an irritable bowel syndrome (IBS). However, it should be
noted that some food intolerances may cause IBS even without
changes in the microbial profile.

 
 
Colorectal cancer (CRC) index : 1
The CRC index is at 1. The intestinal microbiota shows no abnormalities
which are indicative for CRC. Nevertheless, for patients older than 45
years, a regular preventive check-up (colonoscopy, iFOBT and/or Septin
9 test) is recommended.

 
 
Type 2 diabetes index: 1
The investigated gut microbes, which may be associated with diabetes,
are in the normal range and thus inconspicuous.
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Analysis Measured value Tolerance range

Biomarkers of a healthy gut
A. muciniphila 0.00 % 0.08 - 6.50

22.00 (13.03.2018)

F. prausnitzii 2.21 % 2.60 - 17.00
21.00 (13.03.2018)

R. bromii 0.00 % 0.08 - 4.80
36.00 (13.03.2018)

E. rectale 1.79 % 2.30 - 15.00
36.00 (13.03.2018)

E. hallii 0.000 % 0.01 - 0.06
19.000 (13.03.2018)

B. hydrogenotrophica 0.0001 % 0.0001 - 0.0100
12.0000 (13.03.2018)

Optional pathobionts in weakened intestinal mucosa
B. vulgatus 21.60 % 2.75 - 24.00

24.00 (13.03.2018)

B. fragilis 0.00 % 0.17 - 0.93
15.00 (13.03.2018)

B. ovatus 0.94 % 0.16 - 4.00
21.00 (13.03.2018)

Biomarkers for intestinal dysbiosis and low biodiversity
F. nucleatum 0.00000 % 0.00001 - 0.00030

25.00000 (13.03.2018)

E. faecalis 0.0000 % 0.0004 - 0.0300
31.0000 (13.03.2018)

A. putredinis 1.46 % 0.04 - 3.90
23.00 (13.03.2018)

R. gnavus 0.006 % 0.003 - 0.130
35.000 (13.03.2018)

R. torques 0.009 % 0.003 - 0.290
36.000 (13.03.2018)

D. formicigenerans 0.09 % 0.04 - 0.18
21.00 (13.03.2018)

C. aerofaciens 0.02 % 0.04 - 0.91
18.00 (13.03.2018)

H. parainfluenzae 0.000 % 0.001 - 0.040
36.000 (13.03.2018)

P. merdae 1.14 % 0.50 - 3.20
21.00 (13.03.2018)

C. comes 0.050 % 0.02 - 0.09
31.000 (13.03.2018)

P. copri 0.00 % 0.16 - 2.90
36.00 (13.03.2018)

Method: Percentage, calculated from NGS (next-generation sequencing) correlated qPCR data.
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Recommendations for nutrition and nutritional
supplements

Personalized nutritional advice and recommendations for specific supplements based on the measured
microbiome profile for this patient are given below in tabular form. Fields highlighted in green correspond to
recommendations, items with red background should be avoided or consumed only conditionally. At the
end of the table information will be provided on which foods contain the recommended prebiotics.
 
Each bacterium is positively or negatively affected by the supply of certain nutrients. Since the colonization
of certain bacteria is desired, but others should be limited in growth, a dietary recommendation is directly
dependent on current bacterial colonization. Based on these complex relationships, the following individual
nutritional profile was determined. For further information, the consultation of the chapter "Detailed
individual consideration of individual bacteria" is recommended. Databases with detailed background
information can be found here:
https://www.datapunk.net/opus23/utopia/
http://microbiomeprescription.azurewebsites.net/library/GutModifiers?mtype=FHTU.
 

General diet recommendations

Based on the microbiome profile, the following diet recommendations are given:

High fiber diet Promotes the colonisation with a variety of useful intestinal
commensals and is recommended due to the present partial
deficiency.

Plant rich/vegetarien diet A plant-rich or purely vegetarian diet can counteract an
overgrowth of the putrefying flora, which is increased in the
present case, and promote the growth of beneficial gut
commensals.

Mediterranean diet Mediterranean diet can positively affect the colonization with F.
prausnitzii.

Low processed foods diet Promotes colonization with mucosaprotective commensals.

Ketogenic diet Promotes A. muciniphila, but should only be done under medical
supervision due to the risk of vitamin imbalance.

Fasting Fasting can favor the colonization with useful strains (A.
muciniphila & F. prausnitzii).

Based on the microbiome profile, the following diets should be avoided:

High fat diet Due to the presence of a decreased mucosal protective flora, an
increased presence of putrefactive bacteria and / or colorectal
cancer biomarkers, a high fat diet should be avoided.

High red meat diet Due to the partial lack of beneficial species, an increase in
potentially harmful strains (Bacteroides) for the intestinal
mucosa and / or putrefactive bacteria, red meat intake should
be reduced or avoided.

High animal protein diet Due to a decreased level of the protective flora and / or the
presence of putrefactive bacteria, plant proteins should be
preferred to those of animal origin.
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Prebiotics

Inulin Promotes the colonization with a variety of beneficial
commensal bacteria, including mucosa-protective species. Dose
guideline: 10 g/day (www.webmd.com).

Inulin is recommended because of the existing partial lack of
beneficial intestinal flora.

Pectin Promotes the colonization with F. prausnitzii.

XOS (xylo-oligosaccharide) Dosage Guideline: 1-5 g/day. Available in the form of dietary
supplements (www.sciencedirect.com).

Beta-glucans Protects against potential mucosa-damaging intestinal flora
(Bacteroides) and promotes colonisation with R. bromii. Dosage
(glucan from barley): 3-10 g / day (www.webmd.com).

Arabinogalactan (arabic gum) Promotes the colonisation with A. muciniphila und F. prausnitzii.
Included in larch preparations.

Arabinoxylan oligosaccharide Promotes the colonization with A. muciniphila. Contained in rye
and supplement preparations.

Vitamins and supplements

Due to the present microbiome profile, supplementation with the following vitamins and supplements
should be considered:

Vitamin B9 (Folate)

Vitamin B2 (Riboflavin)

On the basis of the determined microbiome profile, the following supplements can not or only conditionally
be recommended:

Omega-3 fatty acids A possible supplementation should be reduced or terminated in
the presence of a normal omega-3 index.

Sugars and substitutes

Based on the microbiome profile, the following sweeteners should be used:

Galactose (milk sugar) As a dietary supplement and sugar replacement. Promotes
colonisation with F. prausnitzii.

Stachyose (soy oligosaccharide) In moderate quantities beneficial for the colonisation with F.
prausnitzii, can cause meteorism.

Sucralose Use as a sugar substitute, promotes F. prausnitzii colonization
and can reduce high Bacteroides levels. Daily dose up to 15
mg/kg, corresponding to approx. 1 g/day.

Based on the microbiome profile, the following sweeteners should be avoided:

Raffinose Especially in legumes and sugar beets, it is not recommended
due to reduced F. prausnitzii and/or increased B. fragilis.

Various foods
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Cranberries Contains polyphenols

Black rasberries Contains polyphenols

Rhubarb Contains polyphenols

Green tea Contains polyphenols

Pomegranate Contains polyphenols

Red wine May have a positive effect on the intestinal flora in moderate
quantities due to its polyphenol content, but excessive and
habitual consumption should be avoided!

Black beans, navy beans Promotes the colonisation with R. bromii.

Cruciferous vegetables (broccoli,
cabbage)

Promotes the colonisation with E. rectale and E. hallii.

Apple Contains pectin, inulin, FOS. Promotes F. prausnitzii, against F.
nucleatum.

Information concerning drugs and substances which may have adverse effects on the
microbiome composition

Acetylsalicylic acid/Aspirine May adversely affect A. muciniphila levels.

Resveratrol A possible intake should be reduced; a regular red wine
consumption should be limited.

 
The following table provides additional information on the nutritional recommendations.
 

Information about nutritonal recommendations

Inulin A starchy dietary fiber (fructans) found in a wide variety of
fruits, vegetables, and herbs, including wheat, onions, bananas,
leeks, artichokes, and asparagus. The inulin that is used as
prebiotic is most commonly obtained by soaking chicory roots in
hot water.

Pectin Pectin is found in a variety of relatively tight/hard fruits and
vegetables, especially apples, oranges, apricots, cherries and
carrots.

Beta-glucans Beta-glucans are fibers that are naturally found in the cell walls
of fungi (edible mushrooms and yeasts) and plants. Wholegrain
cereals contain many beta-glucans, especially oats, barley and
rye. In contrast, wheat is only an average beta-glucan supplier.

Recommended Tests

Additional information on recommended medical tests can be found in the following table.
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Recommendations for additional tests/diagnostic biomarkers

Metabolic syndrome, lipid metabolism
disorders

Total cholesterol, HDL, LDL, triglycerides, fasting glucose.

Type II diabetes HOMA-index, HbA1c.

IBD (inflammatory bowel diseases) Inflammation, local immune response and intestinal
permeability: calprotectin, secretory IgA, alpha-1-antitrypsin
(FlorInScan Plus), ultrasensitive CRP, anti-pANCA, ASCA.

CRC iFOBT: immunological fecal occult blood testing (>55 years of
age), included in the FlorInScan plus.
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Interpretation of individual biomarkers

This chapter shows, sorted by categories, the possible deviations of their intestinal flora from the norm. It
should be noted that individual deviations usually have no medical significance, since the composition of
their intestinal flora can be subject to individual and temporal variations. However, attention should be paid
to the increased occurrence of indicative markers for certain intestinal diseases.
 

I - Biomarkers of a healthy gut
Biomarkers of a healthy intestine constitute an important indicator for the nutrient supply of the intestinal
epithelium (in particular butyrate producers like F. prausnitzii, E. rectale, and E. hallii), an intact and
functional intestinal mucosa (A. muciniphila) and stand for high biodiversity of the intestinal flora.
 
The relative abundance of A. muciniphila is decreased. Possible associations: metabolic syndrome, lipid
metabolism disorder, glucose intolerance, prediabetes, T2D or IBD (UC and CD).
- Dietary recommendations: Increased uptake of cranberry extract, grape juice, red wine, rhubarb, green
tea and avoid processed foods. Weight reduction and reduced caloric uptake if overweight.
- Recommendation(s) for additional diagnostic testing depending on the clinical manifestations or suspicion:
Metabolic syndrome, type 2 diabetes, IBD.
 
The relative abundance of F. prausnitzii is decreased. Possible associations: intestinal inflammatory
status, metabolic syndrome, lipid metabolism disorder, glucose intolerance, prediabetes, T2D, IBD (UC and
CD) and CRC.
- Dietary recommendations: Increased uptake of raffinose (found in beans, cabbage, brussels sprouts,
broccoli, asparagus, other vegetables, and whole grains), inulin (see below), vitamin B12 (milk, eggs,
malted barley, liver, kidney, heart, leafy vegetables & yeast). In general, a “plant-based diet” rich in grains,
legumes, fruits, and vegetables should be preferred.
- Recommendation(s) for additional diagnostic testing depending on the clinical manifestations or suspicion:
T2D, Metabolic syndrome & lipid metabolism disorders, IBD, CRC, butyrate production (fecal short chain
fatty acids (SCFAs) analysis).
 
The relative abundance of R. bromii is decreased. Possible associations are intestinal inflammatory status
or IBD (UC and CD).
- Dietary recommendations: Increased uptake of resistant starch (type II), whole-grain barley and black
beans. Prefer a “plant-based diet” rich in grains, legumes, fruits, and vegetables.
- Recommendation(s) for additional diagnostic testing depending on the clinical manifestations or suspicion:
IBD; Fecal short chain fatty acids (SCFAs) analysis.
 
The relative abundance of E. rectale is decreased. Possible associations: intestinal inflammatory status,
IBD (UC and CD) and CRC.
- Dietary Recommendations: Increased uptake of red wine (with moderation), whole-grain barley, black
beans and especially of type II resistant starch (see below).
- Recommendation(s) for additional diagnostic testing depending on the clinical manifestations or suspicion:
IBD, fecal short chain fatty acids (SCFAs).
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The relative abundance of E. hallii is decreased. Possible associations: intestinal inflammatory status, IBD
(CD).
- Dietary Recommendations: Increased uptake of dietary fibers (fruits, vegetables, legumes, whole grains,
nuts and seeds).
- Recommendation(s) for additional diagnostic testing depending on the clinical manifestations or suspicion:
IBD.
 

II - Facultative pathobionts in weakened intestinal mucosa
These organisms are part of the normal intestinal flora but may cause clinical manifestations and promote
inflammatory processes, especially in the case of a weakened intestinal mucosa (and a lack of Group I
organisms, above).
 
 
All biomarkers of this category show an uncritical level of abundance.
The relative abundance of B. fragilis is decreased. In most cases, this finding has no clinical relevance. A
possible association exists with Parkinson disease.
- Dietary Recommendations: A diet containing considerable amounts of meat, moderate amounts of red
wine and Fructo-oligosaccharides (FOS, see below) can help to normalize the level.
 

III – Biomarkers for intestinal dysbiosis and low biodiversity
Most of the bacteria of group III are found as part of the normal intestinal flora even in the healthy intestine.
However, an increased abundance tends to be associated with intestinal problems and diseases. Many of
these species are inflammatory in case of excessive colonization, attack the intestinal mucosa (R. gnavus,
R. torques) or can cause meteorism (D. formicigenerans). Even though they represent gut commensals,
particular attention should be given to a subtantially increased number of F. nucleatum and E. faecalis.
These preferentially colonize cancerous tissue, on the other hand their increased presence can also be due
to high-fat diet. The latter as well as meat consumption also promote putrefying flora (A. putredinis).
 
 
All biomarkers of this category show an uncritical level of abundance.
The relative abundance of E. faecalis is decreased or it is absent. This may lead toadeficiency of the
acidifying flora.
 
The relative abundance of F. nucleatum is decreased or it is absent. This finding is without any clinical
significance.
 
The relative abundance of H. parainfluenza is decreased. This finding is normally without any clinical
significance.
 
The relative abundance of P. copri is decreased. This finding is normally without any clinical significance.
 
The relative abundance of C. aerofaciens is decreased. Normally without any clinical significance, this
result may be associated with IBS.
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Explanations

Fequently used abreviations:
UC: ulcerative colitis
CD: Crohn’s disease
T2D: Typ 2 diabetes
IBD: inflammatory bowel disease

 

CRC: colorectal carcinoma
SCFAs: short fatty acids
IBS: Irritable bowel syndrome

Akkermansia muciniphila
A. muciniphila, a common inhabitant of the human intestine, accounting for 1–4% of the overall colon
microbiota1 , is a mucin-degrader involved in a regular balanced process of self-renewing intestine2

maintaining the mucin layer thickness. Through an increase in gut integrity3-5, A. muciniphila contributes to
maintain gut health6-8, improves glucose homeostasis9 and decreases metabolic endotoxemia5.
Enrichment of Akkermansia following dietary modification frequently coincides with improved metabolic
parameters. A decline in A. muciniphila in the colon correlates with several diseases, such as obesity, type 2
diabetes (T2D), and inflammatory bowel disease (IBD) both Crohn’s Disease (CD) and ulcerative colitis
(UC)6,7,10,11, whereas an excessive abundance of Akkermansia has been observed in Parkinson's
disease patients12. Important variations of A. muciniphila quantity may be observed in the intestine of
obese/overweight subjects. A recent human study shows that below a given fecal amount obese/overweight
subjects were less disposed to respond to the beneficial effect of a caloric restriction diet in terms of
improved cardio-metabolic risk factors (i.e. plasma cholesterol, inflammation, insulin resistance and
glycemia)13.
 
Faecalibacterium prausnitzii
Faecalibacterium prausnitzii, one of the most abundant butyrate-producing bacterium in the gut14, accounts
for 5 to 15 % of the total faecal microbiome in healthy adults15. It has a mucosal protective role through its
important anti-inflammatory activity16-18 and plays a crucial role in maintaining gut physiology and host
well-being. Its high relative abundance is associated with a greater bacterial gene richness in the gut19 and
it could serve as an indicator or biomarker of intestinal health in adults20. F. prausnitzii can be considered as
a promising probiotic candidate for the treatment of pathologies characterized by chronic gut inflammation
as well as for the protection against glucose intolerance and type 2 diabetes21,22. The presence of F.
prausnitzii has been correlated with a protection of patients against IBD and a higher proportion of this
bacterium in the gut microbiome tends to be associated with disease remission23. A decrease in abundance
in F. prausnitzii is associated with the onset of inflammatory status and has been extensively described in
several intestinal inflammatory disorders like CD and UC24-28 as well as in CRC29.
 
Ruminococcus bromii
Ruminococcus bromii is a keystone species for the degradation of resistant starch (RS) in the human colon
and for the production of butyrate and other short chain fatty acids (SCFAs)30,31. Introduction of RS in the
diet increases the abundance of R. bromii and has a wide range of health-promoting effects suggesting the
importance of the metabolic activity of R. bromii for the wellbeing of the host32,33. A decrease in the
abundance of R. bromii is observed in Crohn’s disease34,35 and ulcerative colitis patients36.
 
Eubacterium rectale
Eubacterium rectale, a core member of the human healthy gut microbiota that is responsible for butyrate
formation31, mainly through carbohydrate fermentation. This is an important trait, as butyrate is the
preferred energy source for colonocytes and has a protective effect against colon diseases. E. rectale
cannot directly utilize resistant starch (RS). Thus, Ruminococcus bromii is required to begin the initial
degradation of the RS granules, liberating metabolites that E. rectale can utilize to produce butyrate30.
Because of this cross-feeding, E. rectale increases with R. bromii when the host consumes a diet rich in
RS37. A decrease in abundance is observed in CD38, UC36 and CRC29.
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Eubacterium hallii
With its ability to use a broad range of substrates, E. hallii is a key species within the intestinal trophic chain
with the potential to highly impact the metabolic balance as well as the gut microbiota/host homeostasis by
the formation of different short chain fatty acids and reuterin, a metabolite with antimicrobial properties39.
Moreover, based on its ability to utilize lactate, E. hallii is considered an important microbe with regard to
intestinal metabolic balance as lactate accumulation has been associated with several intestinal diseases39.
A decrease in abundance is observed in Crohn’s disease40.
 
Blautia hydrogenotrophica
Blautia hydrogenotrophica is an important trophic member of the gut ecosystem due to its capacity to
utilize colonic gas for the production of acetate that is rerouted in butyrate by the butyrogenic species. It
plays an important role in both gas reduction and butyrate production in the colon41,42. A decrease in
relative abundance of B. hydrogenotrophica could be associated with an increased volume of fermentation
gases (H2 and CO2) as well as abdominal bloating and pain in patients with irritable bowel syndrome (IBS)43.
A decrease in abundance has been observed in pre-diabetic subjects44.
 
Bacteroides
Bacteroides is a predominant genus of anaerobic bacteria making up ~25% of the total gut microbiome45.
Bacteroides species, normal commensals of the GI tract, are generally beneficial to human health via their
production of polysaccharides, volatile fatty acids, cleavage of dietary fibers into digestible short-chain fatty
acids, and other nutrients. However, when they escape this environment they can cause substantial
inflammatory pathology with significant morbidity and mortality46. Amongst the Bacteroides genus,
different species (B. vulgatus, B. fragilis, B. ovatus and others) might become pathobiont depending on
microbiota composition, availability of certain nutrients and gut permeability. Species such as B.
fragilis and B. vulgatus are implicated in the disruption of the intestinal barrier integrity, thereby
contributing to the development of inflammation47. Those species have an invasive effect on the host
enteric tissue and can cause a systemic antibody response48.
 
Bacteroides vulgatus
The pathobiont B. vulgatus has been reported to produce mucin-degrading enzymes, which could
profoundly affect mucosal barrier functions49. As B. fragilis, Bacteroides vulgatus is thought to be
responsible for the exaggeration of inflammation and immune response in inflammatory bowel disease
(IBD)50-53 and has been implicated in the etiology of both Crohn’s disease and ulcerative colitis50,51. For
example, an elevation in the level of serum antibody to B. vulgatus has been demonstrated in ulcerative
colitis51. CD54 as well as UC55 and CRC56,57 individuals have been shown to have a higher relative abundance
of B. vulgatus. In association with Prevotella copri, B. vulgatus could be an intestinal microbial signature
linked to type 2 diabetes development58. Lower levels of B. vulgatus have been seen in IBS patients in
comparison to healthy controls59. In contrast, significant higher numbers can be found in stool of severe
autistic children when compared to controls60.
 
Bacteroides fragilis
Bacteroides fragilis, even if it colonizes most humans, is not the most prevalent anaerobic species in the
intestinal tract (accounting for 0.5% of the normal human colonic flora) but is regarded as the most virulent
species and has been implicated in various infections such as intra-abdominal sepsis, deep-seated
abscesses, and necrotizing skin and soft tissue infections61. There are 2 classes of B. fragilis distinguished
by their ability to secrete a zinc-dependent metalloprotease toxin, B. fragilis toxin (BFT). Strains that do not
secrete BFT are non-toxigenic B. fragilis (NTBF), and those that do are called
enterotoxigenic B. fragilis (ETBF). ETBF can induce clinically manifesting pathologies, including
inflammatory diarrhea, although asymptomatic colonization may be common62. The BFT has a proteolytic
activity which is responsible for the degradation of tight junction proteins63 and therefore leads to a
dysfunction of the intestinal epithelial barrier with enhanced epithelial permeability and damaged intestinal
crypts and colonocytes64,65. A high abundance in B. fragilis is observed in acute diarrhea66, IBD (active state
of CD)67, and CRC68-71. Moreover, increased levels have been proven in children with chronic functional
constipation72. In Celiac Disease, B. fragilis is more frequently identified in patients than in healthy
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controls47. In Parkinson Disease, patients have less B. fragilis than healthy people73,74.
 
Bacteroides ovatus
Bacteroides ovatus is a common human gut bacterium capable of degrading several complex plant cell wall
polysaccharides75,76 and is considered as a general fecal contamination indicator77. It is one of the most
predominant commensal intestinal microbes causing a systemic antibody response in inflammatory bowel
disease78. B. ovatus is so highly antigenic that it surpasses the anti-inflammatory regulation exerted by an
IgA response and thus can also cause an inflammatory IgG response78. CD individuals have been shown to
have a higher relative abundance of B. ovatus54. Bacteroides ovatus has been shown to be increased in
children with chronic functional constipation72. Furthermore, high levels of B. ovatus correlate with the
development of T1D-associated autoimmunity in young children who are at high genetic risk for this
disorder79. However, decreased levels of B. ovatus were associated with irritable bowel syndrome59.
 
Ruminococcus gnavus
Ruminococcus gnavus is a mucin-degrading and non-butyrate producing bacterium80 present in 90% of
individuals81 and has been implicated in gut-related diseases such as IBD6. Increased numbers of R. gnavus
boost the mucosal barrier degradation and enhance bacterial translocation leading to an increase in gut
permeability82. Among Firmicutes, R. gnavus appears to be particularly over-represented in CD patients83,84

and is increased in macroscopically and histologically normal intestinal epithelium of both CD and UC
patients6,80. The numbers of R. gnavus has also been shown to be higher in T2D patients compared to
healthy individuals85. An increased fecal abundance was associated with the onset of allergic diseases in
infants as they cause inflammation in the intestinal tract. Subsequently, it increases the number of
lymphocytes and eosinophils that are released into blood and lymphatic circulation, and in turn causes an
allergic reaction in the respiratory tract86.
 
Ruminococcus torques 
Ruminococcus torques is a mucin-degrading87 bacterium of the mucosa layer in the colon and a
non-butyrate producing bacteria showing increased numbers in the mucosa of adults with IBD86,88. This
bacterium has pro-inflammatory properties, due to the expression of certain proteins that are recognized by
specific components of the humoral immune system89,90. An increased abundance of R. torques can be
observed in IBS patients and is positively correlated with IBS symptoms91. Moreover, increased levels are
observed in feces of children with autism spectrum disorder (ASD); in particular if associated with reported
functional gastrointestinal disorder than those without such a disorder92.
 
Enterococcus faecalis
E. faecalis, abundant commensal bacterial species in the human gut microbiome displays a dualistic
character as it can contribute to the development of intestinal inflammation through mechanisms that
impair epithelial barrier functions and is known to play a role in a number of infectious processes such as
endocarditis, bacteremia, and urinary tract infections93. Increased E. faecalis is a prominent feature in
patients with IBD, especially Crohn’s disease where a significant augmentation appears to be associated
with clinically active status94. In addition to its ability to induce chronic inflammation, E. faecalis was shown
to produce extracellular superoxide and hydrogen peroxide95 able to induce DNA damage96. E. faecalis has
been found to be enriched in faecal samples from CRC patients compared to healthy individuals29 as well as
in tumors and adjacent tissues of CRC patients compared to mucosa from healthy individuals97.
 
Fusobacterium nucleatum
F. nucleatum, a strictly anaerobic oral commensal and periodontal pathogen, is implicated in
gastrointestinal disorders such as appendicitis8,98, irritable bowel disease and colorectal cancer. It has been
detected in colonic biopsies of patients with IBD99,100 suggesting a causal relevance for the disease.
Moreover, it has been associated with CRC101-103 as its prevalence is enhanced in mucosa from patients with
CRC compared to control subjects104 and is found in a higher proportion in CRC tumors compared to
adjacent normal tissue105,106. Different studies report that levels of F. nucleatum are elevated in adenomas,
in stools of patients with adenoma and carcinoma, and are associated with colorectal neoplasia107-111.
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Dorea formicigenerans
Dorea formicigenerans, a major gas producing bacterium in the human intestine112, was reported to be
significantly increased in abundance in paediatric and adult IBS patients91,113. Dorea species is a
mucosa-associated bacterium implicated in mucin degradation via its ability to metabolize sialic acids which
are commonly found at terminal ends of mucins. The release of these acids potentially increases gut
permeability114. Members of the Dorea genus have also been found in greater abundance in patients with
ulcerative colitis115.
 
Haemophilus parainfluenzae
The Haemophilus species found in the gastrointestinal tract originates from the oropharynx and saliva116.
The microbiomes of children with irritable bowel syndrome are characterized by a significantly greater
percentage of Haemophilus parainfluenzae113. Proportions of H. parainfluenzae were shown to be
significantly higher in feces from carcinoma and adenoma patients than in those from control subjects
where this bacterium was barely detectable117.
 
Prevotella copri
Prevotella strains are classically considered commensal bacteria due to their extensive presence in the
healthy human body and are linked to vegetarism in Western populations118-120. However, emerging studies
have linked increased Prevotella abundance to inflammatory disorders, suggesting that at least some
strains exhibit pathobiontic properties121. Prevotella are mucin degrading bacteria, which may be
associated with increased gut permeability and may therefore be related to low-grade inflammation, which
is detrimental with respect to metabolism122. In association with B. vulgatus, P. copri could be an intestinal
microbial signature linked to type 2 diabetes development58 and high levels of P. copri are shown to induce
insulin resistance123. Prevotella copri is strongly correlated with disease in new-onset of untreated
rheumatoid arthritis (NORA) patients. P. copri colonization increases the risk of rheumatoid arthritis from
1% to 3.95%124.
 
Collinsella aerofaciens
Collinsella aerofaciens, the most abundant actinobacterium in the healthy gastrointestinal tract is the major
utilizer of lactose in the human colon125. An altered abundance of C. aerofaciens may be linked with several
health disorders like IBS, IBD, type 2 diabetes and atherosclerosis. C. aerofaciens shows a significant
decrease in all IBS subtypes compared with healthy controls126. Patients with IBD have more Collinsella
aerofaciens than healthy subjects83. A higher abundance of the genus Collinsella is observed in T2D127,128

and CRC107 patients compared to controls. This genus shows statistically significant and positive
correlations to total and LDL cholesterol129, and is also enriched in patients with symptomatic
atherosclerosis defined as stenotic atherosclerotic plaques in the carotid artery leading to cerebrovascular
events130.
 
Parabacteroides merdae
Parabacteroides merdae is part of normal human gut flora but have been shown to be enriched in
carcinomas131 and frequently distributed in hypertensive gut microbiome132.
 
Alistipes putredinis
Alistipes are commensal to the gut and, in limited quantities, are indicative of gastro-intestinal good-health.
However, these microbes, composed of putrefactive bile-tolerant anaerobes, increase with consumption of
high-fat animal-based proteins133 and have been associated with different pathologies. A. putredinis has
been isolated from intestinal tissues in cases of appendicitis in children134,135. In pediatric IBS patients,
Alistipes putredinis has been associated with the phenotype of frequently recurrent abdominal pain113. It is
also enriched in carcinoma samples compared with both healthy and advanced adenoma samples131. An
increased abundance of Alistipes putredinis is observed in obesity136 and a positive association was
described with T2D in humans137. It might be a bacterial genus of interest in the field of obesity as it was
more abundant at baseline in participants successful in losing and maintaining their weight during and after
a weight-loss intervention136. Alistipes influence the availability of tryptophan, a precursor of serotonin and
an enrichment has been observed in depressed subjects138.

www.labo.lu B. P. 11  L-6131 Junglinster  –  Tél. (+352) 780 290-1  –  Fax (+352) 78 88 94 Page 14



BEE -TESTER HONEY (Reference: 1803236019, Date of final result: 23.03.2018)

01.02.2019, 14:06

 
Coprococcus comes
Coprococcus comes which has been identified as a 'core species' of the human healthy gut microbiome is a
butyrate-producing species mainly through carbohydrate fermentation. The relative abundance of
Coprococcus comes has been shown to increase in inflammatory bowel disease patients139.A possible role
for C. comes in the pathogenesis of CD has been suggested based on its interaction with the immune
system140. It can activate complement and thereby induce inflammation. Moreover, these bacteria are not
ingested by neutrophils and can bind immunoglobulins through their Fc region which prevents phagocytosis
of this microorganism140.
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