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NAXUS® is comprised of native arabinoxylans
extracted fromwheat endospermwith a water-based
process developed by BioActor. NAXUS® has a
durable effect on glycaemic control and insulin
resistance through profound changes in the gut
microbiome.

1. Systemic effect
Daily consumption of NAXUS® for six weeks leads to
significantly lowered postprandial levels of serum
glucose, insulin, triglycerides and ghrelin levels when
challenged with a liquid meal challenge test without
concomitant ingestion of NAXUS®.
2. Acute effect
Ghrelin levels are still elevated two hours after a
meal containing NAXUS®, implying an acute effect of
NAXUS® in regulating energy intake.
3. Gutmicrobiota shift [Mechanistic insight]
Positive lasting effects of NAXUS® consumption result
from a shift in microbiota composition. NAXUS® is
metabolized by specific microbiota, leading to
stimulation of GPCR43. Downstream effects of
GPCR43, such as decreased intestinal motility and
increased PYY and GLP-1 stimulation are key in
improving satiety , glucose handling and countering
insulin resistance.

Study #1 | Systemic effect

Introduction:

The acute and mid-term ingestion of NAXUS® has
been shown to improve postprandial glucose and
insulin responses in normo- and hyperglycaemic
subjects. The current study was designed to test
whether improvement in glycaemic control can
also be achieved following a 6-week NAXUS® diet,
without concomitant ingestion of NAXUS® when
consuming a test meal. Therefore, we investigated
the postprandial responses for NAXUS® vs placebo
diets on postprandial serum glucose, insulin, lipids
and plasma ghrelin after a liquid meal challenge
test (that does not contain NAXUS®) in subjects
with impaired glucose tolerance (IGT).
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Methodology:

A randomized, single-blind, controlled,
crossover intervention trial was conducted to
assess postprandial responses of serum glucose,
insulin and triglycerides, and plasma total and
acylated ghrelin after a liquid meal challenge
test. Seven female and four male adults with IGT,
aged 55.5 years, and body mass index (BMI) 30.1
kg/m2 were included in the current study.
Subjects received either placebo or 15 g NAXUS®
supplementation for 6 weeks with a 6-week
washout period in-between.

Results:

All participants were overweight, had elevated
total and LDL cholesterol and low HDL
cholesterol concentrations. They were insulin
resistant (defined as HOMA-IR42) and had an IGT
(capillary blood glucose 7.8–11.1 mmol/l after
120 min during oGTT). Consumption of NAXUS®
over 6 weeks significantly lowered the
postprandial response of serum glucose, insulin,
triglycerides and ghrelin compared to control.
Notably, the 6-week NAXUS® diet led to blood
glucose levels similar to non-insulin resistant
subjects.

Table 1. Characteristics of participants. Values are means ±
SD, range in parenthesis.
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Figure 3. Postprandial serum triglycerides after LMCT after 6
weeks intervention. Data are shown as geometric mean,
error bars indicate geometric s.e.m., n=11. Postprandial
serum triglycerides (P=0.001) were significantly lower after
NAXUS® diet compared to placebo.

Figure 4. Postprandial serum NEFA after LMCT following 6
weeks of intervention. Data are shown as geometric mean,
error bars indicate geometric s.e.m., n = 11. Postprandrial
serum NEFAs (P = 0.962) were not affected by NAXUS® diet.

Figure 2. Postprandial serum insulin (pmol/l) concentrations
after LMCT following 6 weeks of intervention. Data are
shown as geometric mean, error bars indicate geometric
s.e.m., n=11. Postprandial serum insulin (P=0.003) was
significantly lower after NAXUS® diet compared to placebo.

x

Figure 1. Postprandial serum glucose (mmol/l)
concentrations after LMCT following 6 weeks of
intervention. Data are shown as geometric mean, error bars
indicate geometric s.e.m., n=11. Postprandial serum glucose
(P=0.005) was significantly lower after NAXUS® diet
compared to placebo.



info@bioactor.com – www.bioactor.com

Arabinoxylans for glycaemic control

Methodology: A randomized, crossover
intervention trial was conducted to assess
glucose, insulin and ghrelin responses in young
healthy volunteers. NAXUS®-enriched and
control breakfasts were served to fifteen young
volunteers (nine female, six male). Glucose,
insulin and ghrelin responses were measured
after the meal. To avoid effects from differences
in glucose metabolism, further analysis was
restricted to those subjects with known normal
glucose regulation (seven female, four male).

Table 2. Characteristics of the study cohort with normal glucose
tolerance (mean, SD).

Study #2 | Acute Effect
Introduction:

Non-digestible polysaccharides are thought to
have beneficial effects on metabolism.
Appetite and weight gain are regulated by a
complex network of transmitters that we are just
beginning to understand. One of the hormones
involved is ghrelin, which has been shown to
increase energy intake in both rats and humans.
Nutrients such as NAXUS® might positively
influence glucose, insulin and ghrelin values.
Therefore, we investigated the effect of a
breakfast enriched in NAXUS® on glucose, insulin
and ghrelin values.

Figure 5. Postprandial total ghrelin (a) and acylated ghrelin
(b) concentrations following LMCT after 6 weeks
intervention. Data are shown as geometric mean, error bars
indicate geometric s.e.m., n = 11. Postprandial plasma total
ghrelin (P < 0.001) but not acylated ghrelin (P = 0.128) were
significantly lower after NAXUS® diet compared to placebo.
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Study #3 | Mechanistic insights
Introduction: Alterations in the composition of
gut microbiota - known as dysbiosis - has been
proposed to contribute to the development of
obesity, thereby supporting the potential interest
of nutrients targeting the gut with beneficial
effect for host adiposity. We tested the ability of
NAXUS®, containing long extractable
arabinoxylans on the gut microbiota and lipid
metabolism with focus on the expression of genes
relevant to energy homeostasis and fat storage in
a mice model of high-fat diet-induced obesity.

Figure 7. Ghrelin levels relative to baseline at 1 and 2 hours after
meal ingestion. Error bars indicate SEM, n=11 (subcohort
controlled for normal fasting glucose and normal glucose
tolerance). Ghrelin response was significantly different after the
NAXUS® meal compared to control after two hours (p = 0.006).

Figure 6. Insulin (pmol/l, upper panel) and glucose (mmol/l,
lower panel) sequences after ingesting of the control and test
meal, respectively. Error bars indicate SEM, n = 15 (entire cohort,
including those subjects with unknown glucose metabolism or
abnormal values for oGTT).

Methodology: Twenty four male C57bl6/J mice
were housed in groups of 4 per cage in a
controlled environment (12-hour daylight cycle)
with free access to food and water. After one
week of acclimatisation, the mice were divided
into 3 groups (n = 8/group): a control group (CT),
fed with a control diet, a group fed a HF diet and a
group fed the same HF diet, supplemented with
NAXUS®. After 3 weeks of treatment, an oral
glucose tolerance test was performed on 6 h
fasted-mice to assess possible systemic effects.
Also, at the end of the experiment, caecum
content was collected and a microbial analysis
was performed. Furthermore, blood parameters,
lipid analysis in the liver, fatty acid synthesis
activity, adipose tissue morphometry, fatty acid
profile analysis in adipose tissue and expression of
selected genes in tissues were measured.
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Results:

NAXUS® supplementation had a major effect on gut
dysbiosis by restoring the number of bacteria that
were decreased upon HF feeding, i.e. Roseburia
spp. and gram-negative Bacteroides-Prevotella
spp. and bifidobacteria (in particular
Bifidobacterium animalis lactis). This effect was
accompanied by improvement of gut barrier
function and lowering circulating inflammatory
markers. Interestingly, rumenic acid (C18:2 c9,t11)
was increased in white adipose tissue due to
NAXUS® treatment, demonstrating the influence of
gut bacterial metabolism on host metabolism.
NAXUS® treatment decreased HF diet-induced
expression of genes involved in differentiation,
fatty acid uptake, fatty acid oxidation and
inflammation. Additionally, a decrease in key
lipogenic enzyme activity in the subcutaneous
adipose tissue was observed. In conclusion,
NAXUS® treatment significantly decreased HF-
induced adiposity, body weight gain, serum and
hepatic cholesterol accumulation and insulin
resistance.

Figure 8. Bacterial quantification per gram of caecal
content. Caecal bacterial content of total bacteria (A),
Bifidobacterium spp. (B), Bacteroides-Prevotella spp. (C),
Roseburiaspp. (D). Bacterial quantities are expressed as
Log10 (bacterial cells/ g caecal content wet weight). Mice
were fed a standard (CT), a high fat diet (HF) or a high fat
diet supplemented with NAXUS® for 4 weeks. *p < 0.05
versus CT and § p < 0.05 versus HF (ANOVA).

Figure 9. Genes that regulate metabolic processes in white
adipose tissue; some of them are dependent on PPARa (blue)
or PPARc (orange) activation by an endogenous ligand.
PPARc, peroxisome proliferator-activated receptor c; aP2,
adipocyte fatty acid binding protein; C/EBPa, CCAAT
enhancer binding protein a; GPR43, G protein-coupled
receptor 43; LPL, lipoprotein lipase; CD-36, cluster of
differenciation 36; FAS, Fatty acid synthase; ACC, AcylCoa
carboxylase; PPARa, peroxisome proliferator-activated
receptor-alpha ; CPT-1, carnitine palmitoyl transferase-1 ;
ACO, AcylCoA oxydase; MGL, monoacylglycerol lipase; UCP-
2, uncoupling protein-2; VLDL, very low density lipoprotein;
CM, chylomicron; FA, fatty acids; TG, triglycerides.

Figure 10. mRNA levels of key factors and metabolic network
in the subcutaneous adipose tissue. Expression of genes
involved in subcutaneous adipose tissue metabolism (A). Mice
were fed a standard (CT), a high fat diet (HF) or a high fat diet
supplemented with NAXUS® for 4 weeks. *p < 0.05 versus CT
and § p < 0.05 versus HF (ANOVA).
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Microbiome-Host connection
As shown in various studies (Chen et al. 2015, Salden et
al. 2018), NAXUS® consumption leads to increased
acetate and propionate production through the
microbiota. These SCFAs are the most potent activators
of GPR43, which is a receptor found in the human
colonic wall. Thus, connecting microbial metabolites
with human metabolism. Activation of GPR43 leads to a
multi-faceted downstream cascade involving a variety
of tissues. Notably, GPR43 activation leads to reduced
intestinal transit and increased PYY and GLP-1
secretion, promoting satiety and decreased hepatic
glucose handling. Through these pathways, NAXUS®
supports host health by regulating appetite control and
post-prandial glucose handling.

Figure 11. Mechanism of Action of Microbially Produced SCFAs. Source: Koh et al. 2016
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