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►The glycaemic and insulinemic responses of NUTRIOSE®

To evaluate the glycaemic and insulinemic responses of NUTRIOSE®, 6 different cross-over trials were
conducted in 5 countries (France, UK, Canada, China, India). Six to 24 healthy human volunteers
randomly consumed either 50g NUTRIOSE® or 50g glucose (control), at the start of experimental
sessions of 120 to 240 minutes. Blood glucose and insulin responses were measured by continual
sampling, either from capillary or venous blood. Depending on the methodologies used, glucose
responses for NUTRIOSE® ranged from 25 to 48%, insulin responses from 13 to 20%. Both measures
showed lower responses with NUTRIOSE®; Figures 4 and 5.
Another consequence of this weakly insulinogenic effect is the absence of post-prandial hypoglycaemia
after 120 minutes, as compared with glucose ingestion (Lefranc-Millot et al., 2008; Lefranc-Millot et
al., 2015; Guérin-Deremaux et al., 2018a; Guérin-Deremaux et al., 2018b; Guérin-Deremaux et al.,
2018c). Figure 4.
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Figures 4 and 5: Evolution of blood glucose and insulin after ingestion of 50g of NUTRIOSE® or 50g of dextrose

According to the standardized classification, NUTRIOSE® is a low digestibility carbohydrate, inducing
low glycaemic and insulinemic responses; Figure 6.

Figure 6: Glycaemic response classification
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compared to day 0 within the NUTRIOSE® group and was significantly lower at day 28 in the
NUTRIOSE® group compared to the control group (Hobden et al., 2018, publication pending; Guérin-
Deremaux et al., 2018a; Guérin-Deremaux et al., 2018b; Guérin-Deremaux et al., 2018c; Guérin-
Deremaux et al., 2018e); Figure 9.

Figure 9: Changes in blood glucose concentrations following intake of a carbohydrate- preload

 A 12-week supplementation with NUTRIOSE® had previously demonstrated its ability to lower
insulin resistance, improve determinants of metabolic syndrome and induce improvements in body
composition and weight, energy intake and hunger in Chinese overweight men. Volunteers were
supplemented with an orange juice containing 17g of NUTRIOSE® twice daily compared to an isocaloric
orange juice. Blood parameters were evaluated every 4 weeks during the trial. All markers of glucose
metabolism improved in the fiber group, with increases in adiponectin and reductions in glucose, 
insulin, homeostasis model assessment (HOMA) estimated insulin resistance, glycosylated hemoglobin
and glycated albumin (Li et al., 2010; Guérin-Deremaux et al., 2011a); Figures 10 and 11.

Figures 10 and 11: Changes in blood glucose concentrations over the study, Changes in homeostasis model
assessment of insulin resistance (HOMA-IR)
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Figure 21: SCFAs production in the distal compartment of the in vitro system

 Preclinical studies conducted in rats demonstrated a synergic effect of NUTRIOSE® and ginseng
extracts suggesting beneficial interactions with introduction of NUTRIOSE® in food matrix. Indeed, in
rats, colonic microbiota modulation from NUTRIOSE® fermentation promoted metabolic conversion of
ginsenosides and ginseng extract and promoted its absorption into the bloodstream (Kim et al. 2014; 
Kim et al., 2015).

►NUTRIOSE® promotes intestinal well-being

Preclinical data suggest that NUTRIOSE® may improve colon well-being through blunting of 
inflammation and reinforcement of intestinal immunity:

 The impact of a 4-week supplementation study with NUTRIOSE® ingestion in healthy mice was 
evaluated for effects on colonic mediators involved in the regulation of pain (μ-OR) and inflammation
(PPARγ, IL-1β, TNFα).  Results showed (Lefranc-Millot et al., 2007):

o a significantly increased colonic expression of the analgesic receptor μ-OR and of the
anti-inflammatory nuclear receptor PPARγ ; Figure 22,

o a significantly decreased concentration of the pro-inflammatory IL-1β ; Figure 23,
o a trend of decreased levels of mRNAs of the pro-inflammatory mediator TNFα .

Figures 22 and 23: MOR and IL-1β mRNA expression
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►The glycaemic and insulinemic responses of NUTRIOSE®

To evaluate the glycaemic and insulinemic responses of NUTRIOSE®, 6 different cross-over trials were
conducted in 5 countries (France, UK, Canada, China, India). Six to 24 healthy human volunteers
randomly consumed either 50g NUTRIOSE® or 50g glucose (control), at the start of experimental
sessions of 120 to 240 minutes. Blood glucose and insulin responses were measured by continual
sampling, either from capillary or venous blood. Depending on the methodologies used, glucose
responses for NUTRIOSE® ranged from 25 to 48%, insulin responses from 13 to 20%. Both measures
showed lower responses with NUTRIOSE®; Figures 4 and 5.
Another consequence of this weakly insulinogenic effect is the absence of post-prandial hypoglycaemia
after 120 minutes, as compared with glucose ingestion (Lefranc-Millot et al., 2008; Lefranc-Millot et
al., 2015; Guérin-Deremaux et al., 2018a; Guérin-Deremaux et al., 2018b; Guérin-Deremaux et al.,
2018c). Figure 4.

0 30 60 90 120 150 180 210 240
3

4

5

6

7

8

9

Glucose (50g)
NUTRIOSE (50g)

AUC comparisons: p=0.03

Time (minutes)

Bl
oo

d 
gl

uc
os

e 
co

nc
en

tr
at

io
n

(m
m

ol
/L
 S

EM
)

0 30 60 90 120 150 180 210 240
0
5

10
15
20
25
30
35
40
45
50

Glucose (50g)
NUTRIOSE (50g)

AUC comparisons: p=0.03

Time (minutes)

Bl
oo

d 
in

su
lin

 co
nc

en
tr

at
io

n
(m

UI
/L
S

EM
)

Figures 4 and 5: Evolution of blood glucose and insulin after ingestion of 50g of NUTRIOSE® or 50g of dextrose

According to the standardized classification, NUTRIOSE® is a low digestibility carbohydrate, inducing
low glycaemic and insulinemic responses; Figure 6.

Figure 6: Glycaemic response classification
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compared to day 0 within the NUTRIOSE® group and was significantly lower at day 28 in the
NUTRIOSE® group compared to the control group (Hobden et al., 2018, publication pending; Guérin-
Deremaux et al., 2018a; Guérin-Deremaux et al., 2018b; Guérin-Deremaux et al., 2018c; Guérin-
Deremaux et al., 2018e); Figure 9.

Figure 9: Changes in blood glucose concentrations following intake of a carbohydrate- preload

 A 12-week supplementation with NUTRIOSE® had previously demonstrated its ability to lower
insulin resistance, improve determinants of metabolic syndrome and induce improvements in body
composition and weight, energy intake and hunger in Chinese overweight men. Volunteers were
supplemented with an orange juice containing 17g of NUTRIOSE® twice daily compared to an isocaloric
orange juice. Blood parameters were evaluated every 4 weeks during the trial. All markers of glucose
metabolism improved in the fiber group, with increases in adiponectin and reductions in glucose, 
insulin, homeostasis model assessment (HOMA) estimated insulin resistance, glycosylated hemoglobin
and glycated albumin (Li et al., 2010; Guérin-Deremaux et al., 2011a); Figures 10 and 11.

Figures 10 and 11: Changes in blood glucose concentrations over the study, Changes in homeostasis model
assessment of insulin resistance (HOMA-IR)
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Figure 21: SCFAs production in the distal compartment of the in vitro system

 Preclinical studies conducted in rats demonstrated a synergic effect of NUTRIOSE® and ginseng
extracts suggesting beneficial interactions with introduction of NUTRIOSE® in food matrix. Indeed, in
rats, colonic microbiota modulation from NUTRIOSE® fermentation promoted metabolic conversion of
ginsenosides and ginseng extract and promoted its absorption into the bloodstream (Kim et al. 2014; 
Kim et al., 2015).

►NUTRIOSE® promotes intestinal well-being

Preclinical data suggest that NUTRIOSE® may improve colon well-being through blunting of 
inflammation and reinforcement of intestinal immunity:

 The impact of a 4-week supplementation study with NUTRIOSE® ingestion in healthy mice was 
evaluated for effects on colonic mediators involved in the regulation of pain (μ-OR) and inflammation
(PPARγ, IL-1β, TNFα).  Results showed (Lefranc-Millot et al., 2007):

o a significantly increased colonic expression of the analgesic receptor μ-OR and of the
anti-inflammatory nuclear receptor PPARγ ; Figure 22,

o a significantly decreased concentration of the pro-inflammatory IL-1β ; Figure 23,
o a trend of decreased levels of mRNAs of the pro-inflammatory mediator TNFα .

Figures 22 and 23: MOR and IL-1β mRNA expression
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►NUTRIOSE® and metabolic syndrome, satiety, weight management

 In a clinical trial conducted in China, supplementation with 34 g per day of NUTRIOSE® during
12 weeks induced a significant decrease in hunger associated with significant reductions in caloric
intakes and body weight of overweight subjects, as compared to placebo (Guérin-Deremaux et al.,
2011a). Interestingly, several biomarkers of the metabolic syndrome were improved by NUTRIOSE®
ingestion in this study: blood lipid profile
(reduction in total cholesterol and low-density
lipoprotein cholesterol, increase in high-
density lipoprotein cholesterol), markers of
insulin sensitivity (increase in plasma
concentration of adiponectin and decrease in
homeostasis model assessment of insulin
resistance), and long-term blood glucose
control (decrease in glycosylated hemoglobin)
(Li et al., 2010).

 These results were confirmed in another trial performed in Chinese overweight volunteers. It 
showed that a 9-week consumption of NUTRIOSE® displayed significant time- and dose-related effects
on short-term satiety, hunger and caloric intakes, for dosages from 8 to 24 g per day (Guérin-Deremaux 
et al., 2011b; Guérin-Deremaux et al., 2013; Hobden et al. 2015). These observations were correlated
with a significant reduction in body weight starting with the 14 g per day dosage; Figure 28.

Figure 28: Bodyweight evolution over the 9-week supplementation period
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