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White Paper
MicrobiomeX® supports immune system, improves gut barrier function and 

lowers gut inflammation, by positively changing gut microbiome composition
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MicrobiomeX® is a first-in-class Flavobiotics®
developed by BioActor. It is a natural ingredient
from citrus, consisting of specific active flavonoids.
MicrobiomeX® directly leverages the gut
microbiome’s potential and improves gut barrier
function. MicrobiomeX ® is especially designed to
positively support the immune system activity. A
clinical study has been carried out with a daily
dosage of 500mg MicrobiomeX® to assess the
benefits on gut microbiome composition. The
results shown a significant change in short-chain
fatty acid (SCFA) composition. This is a direct effect
of the change in gut microbiome composition.
Moreover, a strong trend towards a reduction in
faecal calprotectin, reflecting pathogen load, was
shown. Both results reinforce the hypothesis that
citrus polyphenolic compounds are able to
modulate gut microbiota composition and
function, thereby promoting gut and host health
through their anti-inflammatory effects.

Clinical Studies
Introduction: Developed countries have
successfully lowered the burden of infectious
diseases, however the prevalence of metabolic,
cardiovascular and autoimmune diseases is
growing(1). The rise of inflammatory and
autoimmune diseases is associated with the changed
‘Western’ diet, as this is an important factor
influencing the intestinal ecosystem which may be
very relevant to human diseases. Recent data
suggest that different polyphenolic compounds, as
the one coming from citrus, are able to modulate
the gut microbiome structure and function, thereby
beneficially affecting gut health (2).
MicrobiomeX® is a natural citrus fruit ingredient,
with a superior stability and standardized in high
concentration of two core flavonoids: Hesperidin 2S
and Naringin.

The benefits of MicrobiomeX® have been assessed
in a clinical study, which has demonstrated the dual
action of the ingredient:

Flavobiotic® for Gut Health and Immune Support

1. Direct effect of active flavonoids in the gut
lumen by protecting and improving gut barrier
function.

2. Activation of immune system and lowering of
gut inflammation, with a positive shift in
microbiome composition: resulting in
increased butyrate levels (P = 0.031) and
reduced calprotectin levels, indicating a lower
pathogen load

Objectives: The primary objective of the clinical

study was to investigate the effect of 12 weeks

supplementation of MicrobiomeX® on the

intestinal ecosystem and on calprotectin levels in

individuals with overweight and unbalanced lipid

profile. As the participant were overweight, they

were likely to show dysbiosis at the level of the

microbiome and low-chronic inflammation in the

gut.
Methodology: A 12-week randomized, parallel,

double-blind, placebo-controlled study was

designed to examine the effects of a daily dose of

500mg of MicrobiomeX on gut microbiome

composition and calprotectin levels. The study

was conducted in a group of 50 subjects with

overweight and therefore an altered microbiota

(Table 1).

Total 

population

(n = 50)

Placebo 

(n = 27)

MicrobiomeX®

(n = 23)

Age, yr 51 ± 132 50 ± 13 52 ± 11

Sex, M/F 18/32 9/18 9/14

WHR 0.93 ± 0.07 0.91 ± 0.07 0.94 ± 0.07

BMI, kg/m2 30.8 ± 3.80 31.4 ± 4.20 30.0 ± 3.20

Table 1: Baseline characteristics of study participants
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2) Calprotectin levels

After 12 weeks of daily supplementation with

MicrobiomeX, a strong reduction in faecal

calprotectin was shown as compared to the

placebo group (P = 0.058) (Fig. 3). This reduction

reflects a reduction in pathogen load in the gut.

Mode of Action:
SCFA are produced by bacterial fermentation of

mainly undigested dietary carbohydrates. Many

of the beneficial physiological properties of the

gut microbiota can be attributed to the

production of SCFA, as these metabolites have

been shown to exert antioxidant, anti-

inflammatory, and immune modulating effects.

Moreover, in vitro studies on MicrobiomeX®

have shown that consumption can significantly

modulate the gut microbiota, influencing the

growth of specific bacterial groups, namely

Clostridium cluster XIVa, capable of producing

health benefits through SCFA production (e.g.

butyrate). Butyrate has a role as an anti-

inflammatory agent, primarily via inhibition of

nuclear factor κB (NF-κB) activation in human

colonic epithelial cells (4).

Results:
1) Short-chain fatty acids

After 12 weeks of daily MicrobiomeX intake, the

butyrate proportion of the total SCFA significantly

increased (P = 0.031) (Fig. 1).

Furthermore, the butyrate over acetate ratio

significantly increased in the MicrobiomeX® group

as compared to the placebo group (P = 0.020).

An increase of the Clostridium cluster XIVa was

observed after 12 weeks intervention between

MicrobiomeX® and placebo groups, with a change

from baseline of 43,9% in the treatment

compared to 15,9% in the placebo group

(Fig. 2).
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Each subject underwent three test days. After

an overnight fast, subjects collected a fecal

sample on the first and last test day. On all three

test days blood pressure was measured.

Figure 2: Relative differences in the amount of

Clostridium cluster XIVa (% change from baseline)

between placebo and MicrobiomeX® after 12 weeks.

Figure 1. Difference in ratio Butyrate/total Short Chain Fatty Acids Figure 3. Difference in calprotectin levels
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Conclusion:
MicrobiomeX® can promote gut and host health

through its anti-inflammatory effects as a result of

its capability of modulating the gut microbiome

composition. A significant shift from acetate to the

health-promoting butyrate and a significant

increase in the butyrate proportion of total SCFA

are the results of the changed microbiome

composition. Butyrate positively affects gut barrier

function and lowers gut inflammation, as reflected

by lower levels of calprotectin. Therefore,

MicrobiomeX® is a first-in-class flavobiotic® that

strengthens the gut barrier and enhances

immunity.

Often dysregulation of the NF-κB activity is involved

in the pathogenesis of colon cancer and

inflammatory bowel diseases, such as ulcerative

colitis and Crohn’s disease.

Another important effect of butyrate is an

improvement of gut barrier function. Via inhibited

release of tumor necrosis factor α (TNF- α) and

interleukin 13 (IL-13) and inhibition of histone

deacetylase (HDAC), butyrate may contribute to the

restoration or improvement of the tight junction

barrier by affecting the expression of certain

proteins.

Elevated concentrations of fecal calprotectin are

found in patients with chronic intestinal

inflammation, such as inflammatory bowel disease,

but also in obese and overweight individuals.

Leucocytes secrete calprotectin in the intestinal

lumen, which consequently means that in an

inflammatory state where there are more

leucocytes, there are also higher levels of

calprotectin.

Calprotectin has a key role in blocking the survival of

pathogens present in the intestinal lumen. After the

intervention, fecal calprotectin was reduced in the

MicrobiomeX® treated group vs. the Placebo group,

suggesting a lower pathogen load, and thus anti-

inflammatory effect. The mechanism of this

reduction could be related to changes in gut

microbiota and gut metabolism.

It has become evident that the gut microbiota fulfill

an important role in host homeostasis by being

involved in many processes, such as metabolism of

nutrients and drugs, regulation of several metabolic

pathways, maintaining epithelial integrity,

modulating GI motility, stimulation and maturation

of both systemic and mucosal immunity, and

production of vitamins and micronutrients (3).
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✓Citrus fruits flavonoids for Immune & Gut health
✓ Flavobiotics® supported by clinical evidence
✓Unique dual mode of action
✓ Low Daily Dose

Flavobiotics® to enhance

gut’s immune function


