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FIIT-NS® 

Metabolic anti-aging 
 

 

 

Fiit-ns® is a proprietary blend of extracts from grapefruit, grape, green tea, 

guarana and black carrot, bringing strong antioxidant properties from various 

polyphenols. It is enhanced with vitamin B3 to increase the feeling of energy while 

reducing tiredness linked to active  lifestyles. 

 

Fiit-ns® offers benefits from the synergy between polyphenols to rejuvenate 

body parameters for a metabolic anti-aging action and thus an improvement of 

quality of life (QOL). 

 

Fiit-ns® has been clinically demonstrated in a study accepted for publication in 

the International Journal of Food Science and Nutrition in August 2014 showing its 

significant effects on well-being, vitality, body weight and other metabolic 

parameters. 

 
With the publication of the clinical study, Fytexia® demonstrates that Fiit-ns® 

delivers benefits from the synergistic combination of selected fruit & vegetable 

extracts and vitamin B3 to improve QOL based on the rejuvenation of metabolic 

functions. 
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Metabolic aging: the weakening process 
 
 

The development of comprehensive and accessible medical care has significantly 

improved quality of life (QOL) and increased life expectancy. Nevertheless, 

metabolic aging throughout the lifecycle still gradually deteriorate  lifestyle  and 

fitness condition. 

 

During metabolic aging, chronic & low grade metabolic disturbances,  including 

slight dyslipidemia, resistance to insulin and low grade & chronic inflammation (which 

are all habitually correlated to unbalanced oxidative stress) progressively settle in 

lifecycle. Beyond nutritional issues and their impact on body composition, metabolic 

aging clinical symptoms generally root more often from sedentary behaviors and 

they are habitually concomitant to vitality drop in middle-aged populations [1]. 

Nevertheless, and because the lag time between first clinical symptoms occurrence 

and diseases establishment is often too long, it is very important to rapidly try to 

impair this gradual destructive process before warning signs settle too much in deep; 

otherwise population will get involved in chronical drug intervention with known side 

effects and their possible adverse events to such an extent that despite health 

improvement, the quality of life could be seriously affected. 
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Polyphenols: invigorative bioactive compounds from fruit & 

vegetables 

 
Polyphenols constitute a group of bioactive compounds that are abundant in the 

plant kingdom. The biological effects of polyphenols have been largely attributed to 

their antioxidant properties; however, recent data suggest that polyphenols can 

exert modulatory action in cells by interacting with the cell  signalling  machinery. 

Thus, a number of polyphenols can affect either adipogenesis and energy 

homeostasis, or insulin and inflammation signalling pathways [2-6]; hence these 

natural bioactive compounds might be useful in the management of metabolic 

disorders generally associated to overweight and obesity. 

 

Proprietary composition of Fiit-ns® 

 
Fiit-ns® is a proprietary combination of extracts from grape (Vitis vinifera L.), green tea 

(Camelia sinensis L. Kuntze), grapefruit (Citrus paradisi Macfad.), guarana (paulinia 

cupanna Kunth) and black carrot (Daucus carota L.), providing at least 60 % 

polyphenols with an unambiguous fingerprint (Figure 1). Fiit-ns® efficacy is enhanced 

with vitamin B3 [7] acting synergistically with various polyphenols and caffeine to 

help the body increase energy yielding while reducing tiredness and fatigue*. Fiit-ns® 

delivers all the best from fruit and vegetables commonly consumed within the 

Mediterranean diet. 
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Figure 1: The Fiit-ns® HPLC fingerprint at 280 nm 

 

 

 
 

Fiit-ns® mechanism of action: 
 

 

Due to the diversity of polyphenols within Fiit-ns® and to the complexity of their 

various metabolic benefits as demonstrated during the first Fiit-ns® clinical 

intervention study in Humans [8], a proposed mechanism of action might explain the 

health benefits of Fiit-ns® based on the scientifically demonstrated metabolic benefits 

of those polyphenols, and from caffeine and vitamin B3 associated with their 

antioxidant potency. 
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Figure 2: Fiit-ns® bioactive polyphenols: 

(-)-EpiGalloCatechin-Gallate (Flavanol); Naringin (Flavanone); 

Procyanidin B1 (Procyanidin); Cyanidin (Anthocyanin) 

 

 

 

 
Among bioactive compounds in Fiit-ns®, four complementary subclasses of 

polyphenols within the flavonoids family constitute the main biological activity of the 

product: flavanols, flavanones, procyanidins and anthocyanins (Figure 2). Only the 

proprietary composition of Fiit-ns® delivers benefits from the synergistic   combination 

of those polyphenols and caffeine from selected fruit & vegetable extracts 

associated to vitamin B3. This specific synergy promotes QOL based on the 

rejuvenation of metabolic functions* (Figure 3). 
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Figure 3: Overall mechanism of action of Fiit-ns® 

 

 

Fiit-ns® has been developed to target an innovative mechanism of action based on 

the   improvement   of   a   diversity    of    complementary    metabolic    functions 

that all contribute to a better QOL. 

 

 
          Flavanols such as EGCG from green tea have been widely described to  inhibit 

digestive enzymes such as lipases and amylases [9-12], therefore  restricting 

calorie  intakes from the two main exogenous   energetic   sources   in   the diet, 

fats and carbohydrates.   Flavanones   from   grapefruit   have   been demonstrated 

to    inhibit adipogenesis   and,   when   associated     to     caffeine     from 

guarana, to enhance endogenous lipolysis   which   consequently   increases 

calorie expenditure from abdominal area and provide the metabolism with more 

available energy as fat [2; 9- 10]. Those two complementary mechanisms of action 

of polyphenols from both green tea and grapefruit widely contribute to the 

weight loss and abdominal fat decrease effects of Fiit-ns® thanks to a synergistic 

action that limits calorie absorption and enhances calorie release. 
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           Procyanidins from grape have been widely described to lower various blood 
 

lipid parameters including triglycerides and LDL-cholesterol [13-16]. Mechanisms of 

action involved in those beneficial effects have been demonstrated to directly 

modulate a specific bile-acid receptor in the gut and concomitantly to induct the 

expression of a specific nuclear receptor in the liver that mediates triglyceride 

blood decrease and, at the same time, LDL-cholesterol blood diminution.  Similarly 

to lipid management, procyanidins from grape have been reported to participate 

in glucose homeostasis through the inhibition of a specific enzyme in the gut and 

with the modulation of β-cells functionality [16-17]. This metabolic improvement 

widely contributes to diminish resistance to insulin in prevention of type-2-diabetes, 

which associated to dyslipidemia amelioration, then reduces cardiovascular risks. 

 
                The   overall   core   action   of  all   those   polyphenols  is  linked   to   their 

antioxidant properties which detoxify reactive oxygen species such as superoxide 

radical (O2·-), hydrogen peroxide  (H2O2),  hydroxyl  radical   (OH·), 

peroxyradical (ROO·) and, consequently, prevents oxidative damages  in 

organs and tissues. In the organism, polyphenols from Fiit-ns®  are able  to 

balance oxidative stress which could thereby equilibrate the  mitochondrial 

activity for better and safer production of energy. 

 
               Finally, polyphenols    have    demonstrated their capacity to significantly 

lower chronic and low grade inflammation in association with their antioxidant 

properties and their capacity to modulate key metabolic pathways. This   capacity 

is enhanced with the inhibition of NF-κB signaling and the down-regulation of the 

expression of pro-inflammatory markers [18]. 
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In parallel, vitamin B3 from Fiit-ns® contributes to support a better oxido-reductive 

function that improves metabolism efficacy and limits aging effects. Vitamin B3 is 

also stated to contribute to the reduction of tiredness & fatigue and to maintain 

normal energy-yielding metabolism according to the European regulation on health 

claims [7]. 

Such a synergistic mechanism of action of Fiit-ns® leads to a general improvement of 

the metabolism, thereby limiting aging process through a rejuvenation of metabolic 

parameters which widely contributes to QOLimprovement. 

 

      Human intervention study [16] 

 
The efficacy of Fiit-ns® for the improvement of metabolic aging and QOL has been 

assessed in a 12-week, randomized, double-blind, placebo-controlled Human 

intervention study. 450 mg of either Fiit-ns® or a Placebo were given twice daily with 

meals at breakfast and lunch to 17 middle-aged (39-44 years) class I obese (BMI 30.1- 

33.3 kg/m2) volunteers with moderate metabolic disturbances. Volunteers were 

instructed to have a standard diet and 30 min per week of physical activity during 

the time of the study. 

 

     Silhouette shaping 

 

Based on the intervention study findings, dietary supplementation with  Fiit-ns® 

presents a promising strategy to manage excessive body weight associated with 

abdominal fat accumulation (Figure 4). Thus, while body weight is significantly 

decreased in the Fiit-ns® treated group** (-6.1kg - p<0.005), it appeared that this was 

correlated with a significant abdominal fat decrease (-7.1% - p<0.005). 
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Figure 4: Weight loss and abdominal fat decrease after 12 weeks Fiit-ns® treatment 

 

 

 
Such benefits were confirmed by the fact that waist and hip circumferences were 

considerably more reduced** with Fiit-ns®, respectively -2cm (p<0.0005) and -3cm 

(p<0.05), than with the placebo (Figure 5). 

 

 
 

 

 

 

Figure 5: Fiit-ns® induces significant reduction of both waist and hip circumferences 
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It is noteworthy that a supplementation with Fiit-ns® during 12 weeks, without any 

other significant modification of either the diet or the physical activity, can 

significantly reverse elevated weight gain and reduce waist and hip circumference 

to bring back obese middle aged populations toward a healthier overweight range 

(> -2 points BMI – data not shown). 

 

   Improved metabolic dysfunctions 

As previously reminded, the metabolic-aging process is the cause to chronic and low 

grade metabolic disturbances, including slight dyslipidemia, resistance to insulin and 

chronic & low grade inflammation, all of which are habitually correlated to 

unbalanced oxidative stress, leading to increased cardiovascular risk. 

 
 

    Cardiovascular risk 

 
Dyslipidemia and insulin resistance are generally the most relevant marker for 

metabolic aging. Thus, all volunteers were monitored during the 12 week treatment 

and results demonstrated that both LDL-cholesterol and triglycerides respectively 

decreased by 10.1% (p<0.01) and 14.0% (p<0.05) while the healthy form of 

cholesterol, HDL-cholesterol, significantly increased by 8.8±% (p<0.001) (Figure 6). 

 

 

 
Figure 6: Fiit-ns® benefits on lipid parameters linked to cardiovascular risk 
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Glycaemia risk 
 

 

While fasting glycaemia level was within an established hyperglycemia at the 

beginning of the study [19], only the Fiit-ns® treated group was able to manage the 

long-term deep-rooted hyperglycemia as assessed with glycated hemoglobin 

(HbA1c) level decreasing by13.6% (p<0.005) from a value at the establishment of 

insulin resistance [20] toward a healthier and safe level (Figure7). 

 

 

 
 

Figure 7: Improvement of the level of HbA1c after 12 week Fiit-ns® treatment 

 

 

 
   Inflammatory risk 

 
 

Increased abdominal fat and obesity associated with dyslipidemia and 

hyperglycemia represents a stress for the organism and this widely contributes to the 

development of chronic and low grade inflammation. This is the case as assessed at 

the start of the Fiit-ns® study with hs-CRP and Fibrinogen levels; however, those two 

markers, as expected, decreased back to normal healthy range after 12 week Fiit- 

ns® treatment, respectively -61.2% (p<0.005) and -15.2% (p<0.005) (Figure8). 
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   Oxidative risks 
 

 

Since oxidative stress is considered as deeply linked to low grade inflammation, it is 

not surprising that the main marker of endogenous protection to unbalanced 

oxidative stress, superoxyde dismutase (SOD), increased significantly by 30.5% 

(p<0.005) similarly to low grade inflammation improvement. This was correlated to 

the drop of the main marker of oxidation in the blood, Malondialdehyde (MDA), 

which decreased by 34% (p<0.005) to reach normal healthy range (Figure 8). 

 

 

 
Figure 8: Low grade inflammation and oxidative stress improvement by Fiit-ns® 

 

 

    Enriched feelings of vitality and well-being 

 

 
Early or progressive metabolic aging may bring on defective accommodations to 

contractile activity of the skeletal muscle with physical activity [21]. The root of this 

difficulty blooms from the loss of ability to counter a multitude of stressors such as 

established overproduction of reactive oxygen species (ROS), chronic & low grade 

inflammation and other metabolic dysfunctions. The progressive diminution of the 

aptitude to modulate against aging process undoubtedly impacts the whole 

metabolism with consequences on the  QOL  & physical condition. 
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The synergistic antioxidant and metabolic anti-aging power of Fiit-ns® allows 

reduction of tiredness & fatigue and helps recover satisfying energy and capability 

which, associated with weight reduction**, may help people feel better and 

healthier* (Figure 9). 

 

 

 

 
Figure 9: Improved feelings of vitality after 12 weeks Fiit-ns® regular treatment 

 

 
 

Improvement of overall condition with Fiit-ns® 

 

Those innovative results not only demonstrate health benefits of Fiit-ns® on the 

targeted population with significant improvement of their physical aspect and 

amelioration of their metabolism & their QOL, but the more optimized oxidative-stress 

management action of Fiit-ns® allied to the action on reduced chronic & low grade 

inflammation might significantly improve age-induced mitochondrial deficiency. 
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Indeed, beyond oxidative stress dysregulation and associated dysfunctions, it is 

important to emphasize a specific aspect of the aging process deeply linked to 

declining mitochondrial efficiency where unbalanced level of reactive oxygen 

species is a serious concern and which is suspected to be a principle actuator of 

tissue-destroying inflammatory mediators known as the inflammasome [22-23]. It might 

be interesting to go further into Fiit-ns® assessment, especially monitoring exercise 

recovery for more physical performance & benefits. 

 

 
* These statements have not been evaluated by the Food and Drug Administration. This product is not 

intended to diagnose, treat, cure or prevent anydisease. 

** Before participating in any diet or exercise program, please consult your physician. 
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Abstract 

Epidemiological studies suggest that metabolic ageing process of overweight and obese 
populations is associated with an increased risk of developing non-communicable diseases 
(NCDs). Inflammation, hyper-glycaemia, dyslipidemia and oxidative stress have been associated 
with early stages of NCDs development whereas cohort surveys have demonstrated health 
benefits of dietary polyphenols from various dietary sources to reverse such progress. Obese 
volunteers were included in a double-blind, randomized, parallel pilot trial where they received 
daily for a 12-week period 900 mg of a polyphenol-rich treatment extracted from fruit and 
vegetables frequently consumed within the Mediterranean diet. Anthropometric and blood 
parameters were assessed before and at the end of the intervention period. After 12 weeks, 
while the silhouette slimmed down, metabolic parameters were significantly improved and 
general satisfaction considerably ameliorated. These data suggest that over a 12-week period, 
the synergistic action of bioactives within the treatment improves metabolic ageing process 
and quality of life in obese volunteers. 
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Introduction 

The improvement of medical care, nutritional intakes and life 

conditions has significantly increased both quality of life and life 

expectancy. Nevertheless, ageing still remains the main death risk 

factor that progressively appears in lifecycle to gradually aggra- 

vate lifestyle and fitness conditions. Such etiology habitually roots 

in cumulative concerns. Among possible initiating issues, seden- 

tary behaviors and imbalanced diets are generally deeply linked to 

increased occurrence of non-communicable diseases (NCDs), of 

which primary disorders are metabolic, including cardiovascular 

diseases and insulin resistance, as well as lack of vigor habitually 

connected to self-esteem drop. Such manifestations epidemiolo- 

gically start from early middle age (Niccoli & Partridge, 2012) 

and there is no sudden edge from healthiness to illness in the 

development of NCDs. During this period, warning lights 

gradually switch to orange and finally to red; however, there is 

only a weak consensus to define when is most appropriate to start 

any treatment. This is particularly problematic with excessive 

abdominal fat that affects overweight and obese population. In 

addition to causing various physical disabilities and psychological 

problems, overweight and obesity drastically increase a  person’s 
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risk of developing a number of NCDs (Balkau et al., 2007; Kaysen 

et al., 2009; Wadden & Phelan, 2002). All these pathologies that 

are regularly related to unbalanced oxidative stress and adiposity- 

associated inflammation usually raise age-related chronic and 

low-grade metabolic disorders to such an extent that despite the 

non-existence of clinical symptoms, drug intervention is required 

to extend lifespan and improve quality of life (Esposito & 

Giugliano, 2004; Probst-Hensch, 2010). In the meantime, side 

effects of fitted drug treatment have to be more often considered 

to preserve quality of life during ageing process, especially for 

long-term treatments (Rodenburg et al.,  2004). 

Polyphenol compounds constitute a group  of bioactives that 

are abundant in the plant kingdom. The biological effects of 

polyphenols have been largely attributed to their antioxidant 

properties; however, recent data suggest that polyphenols can 

exert modulatory action in cells by interacting with the cell 

signalling machinery. Thus, a number of polyphenols can affect 

either appetite, adipogenesis and energy homeostasis, insulin, or 

inflammation signalling pathways  (Dallas  et  al.,  2008;  Hollis 

et al., 2009; Lin et al., 2005; Tresserra-Rimbau et al., 2014; Wang 

et al., 2014); hence these bioactives might be useful in the 

management of metabolic disorders generally associated to 

overweight and obesity. 

The present study aimed at investigating how polyphenols and 

other bioactives from a characterized extract of various fruit and 

vegetables  commonly  consumed  within  the  Mediterranean diet 

http://informahealthcare.com/ijf
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could improve volunteers’ health conditions in the  absence of 

drug medication. 
 

Materials  and methods 

Subjects 

Seventeen (nine women, eight men) obese volunteers (Class I – 

body mass index (BMI) 30.1–33.3 kg/m2) aged 39 to 44 years, 

with moderate metabolic disorders but otherwise healthy, were 

recruited from a health prevention coaching program run by a 

non-profit organization (Association Nationale de Pre´vention 

Me´dicale – ANPM, Paris – France) at the ‘‘Hopital Ame´ricain de 

Paris – France’’, accredited by the French Health Authorities, 

HAS (Haute Autorite  ́de Sante´), after they agreed to fill a written 

informed consent form. 

 

Inclusion criteria 

Inclusion criteria incorporated obese middle-aged population 35– 

45 years old with BMI within the range 30.0–34.9 kg/m2. People 

who enrolled in a weight loss program in the last 6 months  or 

took weight loss medications or  any  other  supplements  were 

not eligible. Exclusion criteria comprised history of weight- 

reducing surgery, eating disorders, circulation weaknesses or 

hypertension, chronic allergic or metabolic diseases, stress or 

anxiety disturbances and high alcohol or smoking consumption. 

Mean values for main anthropometric characteristics of subjects 

participating in this study were as follows: age, 40.7 ± 0.7 years; 

height,  168 ± 2.4 cm;   waist   circumference,  98.8 ± 2.0 cm; hip 

circumference, 116.8 ± 2.3 cm; weight, 88.9 ± 3.1 kg; body mass 

index, 31.2 ± 0.2 kg/m2; abdominal fat ratio, 38.9 ± 2.0%. 

 

Experimental design 

The study was approved by a French Ethical Committee for 

Human experimentation and was conducted according the Good 

Clinical Practice guidelines of the International Conference on 

Harmonization of technical requirements for registration of 

pharmaceuticals for Human use in  harmony  with  the 

Declaration of Helsinki, and  in  accordance  with  the French 

drug laws. 

A 12-week, double-blinded, randomized and parallel pilot 

clinical trial was conducted. Once enrolled, subjects were 

assigned to one of two groups, one receiving Placebo  (n ¼ 9), 

the other group (n ¼ 8) receiving the treatment, Fiit-ns®. Subjects 

were instructed to take one capsule in the morning at breakfast 

and one capsule at lunchtime every day for 12 weeks. Participants 

reported to the research center four times during the 12-week 

intervention study; at baseline (W0), at week 4 (W4), week 8 

(W8) and at the end  (W12). 

 

Test treatment 

Fiit-ns® was obtained by alcohol and/or water extraction from 

grapefruit (Citrus paradisi Macfad), green tea (Camellia sinensis 

L. Kuntze), grape (Vitis vinifera L.), black carrot (Daucus carota 

L.), and guarana seed (Paullinia cupana Kunth). Fiit-ns® provided 

a total daily amount of polyphenols of 370 mg (mg of gallic acid 

equivalent) which is in the range of 373 mg (mg of gallic acid 

equivalent) of total polyphenols provided with the daily con- 

sumption of a minimum of five servings (400 g) of fresh fruit & 

vegetables among the most consumed (Brat et al., 2006; Kantar 

Worldpanel market data, 2014; Rothwell et al., 2012); in addition 

Fiit-ns® delivered 36 mg of caffeine per day and contained a level 

of 1.8% of vitamin B3. The Placebo was 100% maltodextrin, 

which is polyphenol-free. Each pill contained 450 mg of either 

Fiit-ns®  or Placebo. 

Diet and exercise 

The daily calorie level was recommended at 110–125% of the 

basal metabolic rate (BMR) according to the revised Harris– 

Benedict equation (Roza & Shizgal, 1984), which corresponds to 

1700–2000 kcal/d for women, and between 2200 and 2500 kcal/d 

for men. For the whole duration of the study, all subjects were 

instructed to have 30 min per week of physical  activity. 

 

Determination of anthropometric, vital, and nutritional 
parameters 

Anthropometrics (BMI, body weight, waist & hip circumference), 

blood pressure and heart rate were monitored at each visit. Body 

weight (kg) was measured in light clothing at each visit. Waist 

circumference (cm) was measured at the narrowest point between 

the lowest rib and the iliac crest using a non-stretchable tape. Hip 

circumference (cm) was taken around the maximum circumfer- 

ence of the buttocks. Total abdominal adiposity ratio (%) was 

measured by the ViScan™ system (Tanita Corporation) at W0 and 

at W12 (Dallas et al.,  2014). 

 

Blood analysis 

Subjects were sampled for blood after an overnight fast at W0 and 

at W12. Blood samples were prepared and stored appropriately 

until they were analyzed by enzymatic and colorimetric methods 

(Randox reagents, UK) on a Hitachi 717 Chemistry Anlalyzer 

(Japan) for the following parameters in plasma: lipid profile (total 

cholesterol (CHOL), HDL-chol, LDL-chol, triglycerides (TG)); 

glucose; uric acid, creatinine and enzymes from liver (ALT, 
ASAT, g-GT); inflammation markers (fibrinogen, high-sensitivity 

C-reactive protein (hs-CRP)); oxidative status (malondialdehyde 

(MDA)). In the whole blood, haemoglobin A1c (HbA1c) and 

superoxide dismutase (SOD) were measured to evaluate respect- 

ively the glycaemia of the past 3 months and the antioxidative 

response. 

 

Well-being questionnaire 

An in-house questionnaire was developed to subjectively assess 

global satisfaction with regards to the treatment at W12 and 

included six items to rate: Overall satisfaction; perception of 

weight loss; perception of losing body fat; treatment tolerance; 

perception of greater energy; perception of well-being. Subjects 

were requested to score each item on a 0–10 rating scale with 0 

being extremely unsatisfied and 10 being extremely  satisfied. 

 

Statistics 

Statistical analyses were performed using Statview software 

version 4.51.1 (Abacus Concepts, Berkeley, CA). The data are 

expressed as mean ± standard error to the mean (SEM). A 

Kolmogorov–Smirnov test for normality and a Bartlett test for 

homogeneous variance were performed for each group. Changes 

within and between groups at W0 and at W12 for the clinical and 

laboratory parameters were analyzed using unpaired Student t- 

test. Results of the questionnaire were analyzed with the 

Wilcoxon  rank  test.  Results  were  supposed  significant  at     a 

minimum value p50.05. 

Results 

Anthropometric values 

Anthropometric   parameters   decreased   continuously   (data   
not shown)  over  the  course  of  the  study  in  both  groups.  At  
W12 it   appeared   that   the   Fiit-ns®   group   significantly   lost   
more weight  (6.7 ± 0.9%;  p50.005)  and  had  more  reduction in  
waist 
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Table 1. Body weight, body mass index (BMI), abdominal fat ratio, waist & hip circumference at baseline and after 12 weeks of 
treatment with Placebo or Fiit-ns®  in class I obese middle-aged  adults. 

 

 

 

 

BMI (kg/m
2
) 31.2

a 
± 0.3 30.5

b 
± 0.3 -0.7 ± 0.2 31.0

a 
± 0.3 28.9

b 
± 0.2 -2.1* ± 0.3 

Abdominal fat (%) 38.4
a 
± 9.2 37.3

b 
± 9.2 -3.0 ± 0.4 39.6

a 
± 7.9 36.9

b 
± 8.1 -7.1* ± 1.2 

Waist (cm) 98.0a ± 8.7 97.3b ± 8.6 -0.7 ± 0.2 99.6a ± 8.3 97.6b ± 7.83 -2.0* ± 0.2 

Hip (cm) 115.1a ± 9.9 114.3b ± 9.9 -0.7 ± 0.2 118.6a ± 9.2 115.6b ± 9.0 -2.5* ± 0.6 

Values are means ± SEM, n ¼ 9 (Placebo) or 8 (Fiit-ns® ). Groups mean did not differ at baseline. 
a,b

superscripts indicate an intragroup 
(Placebo or Fiit-ns® ) difference between Baseline and W12, p50.005. *superscript indicates D0–12 difference between Placebo and 

Fiit-ns® , p50.005. 

 

 

Table 2. Changes for lipidemic profile at baseline and after 12 weeks of 
treatment with Placebo or Fiit-ns®  in class I obese middle-aged  adults. 

Table 3. Changes for fasting glucose in plasma and for glycated 

haemoglobin   in   whole   blood   at   baseline   and   after   12   weeks of 

treatment with Placebo or Fiit-ns®  in class I obese middle-aged  adults. 

Placebo Fiit-ns®   
 

  Placebo   Fiit-ns® Normal 

range Baseline W12  Baseline W12    

Glycaemia (mg/dL) 5125 111a ± 1 108a ± 1 108a ± 3 102b ± 3 

Hb1Ac (mmol/mol) 542 48a ± 2 44a ± 1 44a ± 2 38b ± 1 

 

Values are  means ± SEM,  n ¼ 9  (Placebo) or  8  (Fiit-ns® ).  Groups  mean 
did  not  differ  at  baseline.  

a,b,c
superscripts  indicate  both  an  intragroup 

(Pacebo  or  Fiit-ns® )  and  a  Placebo  and  Fiit-ns®  difference,  between 
Baseline and W12, p50.005. 

Values  are means ± SEM, n ¼ 9 (Placebo) or 8 (Fiit-ns®). Groups   mean 

did  not  differ  at  baseline.  
a,b

superscripts  indicate  both  an  intragroup 
(Pacebo  or  Fiit-ns® )  and  a  Placebo  and  Fiit-ns®  difference,  between 
Baseline and W12, p50.005. 

 

(2.0 ± 0.2%;    p50.0005)    &    hip    circumference    (2.5 ± 0.6%; 

p50.05) than the Placebo group (Table 1). In addition, beneficial 

effects  of  Fiit-ns®  on  body  composition  were  confirmed  with  a 
significantly  more  important abdominal adiposity  ratio reduction 

(7.1 ± 1.2%;  p50.005)  (Table  1).  As  a  matter  of  fact,  Fiit-ns® 

volunteers  changed  even  their  body  mass  index  category,  from 

class I obesity (31.0 ± 0.3 kg/m2) to overweight (28.9 ± 0.2 kg/m2) 

(Table 1). 

 
Blood parameters 

All volunteers had moderate dyslipidemia with CHOL greater than 

200 mg/dL, LDL-chol greater than 100 mg/dL and TG greater than 

150 mg/dL at W0 and the basal level of lipids did not differ 

between both groups. After 12 weeks, CHOL, LDL-chol, and TG 

levels of Fiit-ns®-treated individuals decreased significantly more, 
respectively   (8.6 ± 0.6%;   p50.05   ˙   10.1 ± 1.4%;   p50.01   ˙ 
14.0 ± 1.4%; p50.05), and TG levels even reached normal healthy 

range  below  150 mg/dL  while  the  amount  of  HDL-chol  signifi- 
cantly increased (8.8 ± 0.8%; p50.001) (Table 2). 

Similarly to lipid parameters, fasting glycaemia levels for both 

groups at the beginning of the study were analyzed within an 

established hyperglycaemia (Table 3) according the American 

Diabetes Association (2014) guidelines. It appeared that such 

fasting hyperglycaemia was long-term deep-rooted with    HbA1c 

levels before the start of the  study  reaching  48 ± 2 mg/dL 
and 44 ± 1 mg/dL, respectively, for  Placebo and Fiit-ns®  groups 

estimated average glucose level of 115 ± 5 mg/dL for the 12 

weeks of the study, just at the lower limit set at 110–125 mg/dL 

for impaired fasting glucose (WHO,  2006). 

Additionally,   the   protective   response   to   oxidative   stress 
was   evaluated   with   the   levels   of   SOD   activity   and   MDA 

release.  As  a  result,  with  Fiit-ns®,  SOD  activity  is  significantly 
increased   (p50.005)   from   W0   (1312 ± 43 IU/g   Hb)   to   W12 

(1712 ± 50 IU/g Hb) (Table 4). This result is correlated with MDA 

release  which  significantly  decreased  (p50.005)  with  Fiit-ns® 

from W0 (4.0 ± 0.1 mmol/L) to W12 (2.6 ± 0.2 mmol/L) (Table 4). 

Finally, inflammatory markers of Fiit-ns®-treated  subjects 
significantly decreased from W0 to W12. The cardiovascular  risk 
factors,  fibrinogen  and  hs-CRP,  were  significantly  diminished 

(p50.005)  from  a  low  grade  inflammatory  status  for  fibrinogen 

(330 ± 10 mg/dL) to a healthier rate (280 ± 10 mg/dL) and with a 

similar pattern for hs-CRP, from a low level of systemic chronic 

inflammatory  status  (5.28  ±  0.1  mg/L)  to  a  value  within   the 

healthy range (2.25 ± 0.0 mg/L) (Table 4) (Medsipo,  2014). 

 

Tolerance 

Volunteers did not have any kind of metabolic disorders 

throughout the study as monitored with  uric  acid,  creatinine, 

and liver enzymes (ALT, ASAT, g-GT) (data not shown). Neither 

adverse event nor side effects were reported by the  investigator. 

In  addition,  in  the  well-being  subjective  questionnaire,  all 
items  

®
significantly  (p50.0001)  scored  higher  values  with  the 

(Table 3), which is just beyond the normal non-diabetic range  of Fiit-ns   group (Figure 1), except for ‘‘Tolerance to the treatment’’ 

20–42 mmlol/L set by the International Federation of Clinical 

Chemistry and Laboratory Medicine (IFCC, 2009). Such levels of 

HbA1c, respectively, correspond to an estimated average glucose 

level of 139 ± 5 and 132 ± 7 mg/dL within the 3 previous months 

according to the model by Nathan et al. (2008). After 12-week 

treatment  with  Fiit-ns®,  HbA1c  level  significantly    decreased 

(38 ± 1 mg/dL;  p50.005);  this  improvement  corresponds  to  an 

which scored a similar and very good level for both   groups. 
 

Discussion 

The present study reports significant benefits of a daily supple- 

mentation for 12 weeks with Fiit-ns®, a polyphenol extract from 
fruit & vegetables commonly consumed within the Mediterranean 

diet. It demonstrates that  despite a certain  tendency  of class      I 

Normal range Baseline W12  Baseline W12 

CHOL (mg/dL) 5200 
LDL (mg/dL) 5100 
TG (mg/dL) 5150 
HDL (mg/dL) 450 

261a ± 4 

164a ± 1 
163a ± 3 

60a ± 2 

249b ± 3 

158b ± 1 
149b ± 3 

60a ± 3 

 263a ± 2 

163a ± 2 
165a ± 3 

57a ± 1 

240c ± 2 

146c ± 1 
142c ± 3 

62b ± 1 

 

  Placebo    Fiit-ns®
  

 Baseline W12 D0–12 (%)  Baseline W12 D0–12 (%) 

Body weight (kg) 88.4
a 
± 12.5 86.3

b 
± 11.9 -2.3 ± 0.6  89.5

a 
± 14.0 83.4

b 
± 12.3 -6.7* ± 0.9 

 



 
 

4 J. Cases et al. Int J Food Sci Nutr, Early Online:  1–6 

 

Table 4.  Changes for oxidative and for inflammation status at baseline and after 12 weeks of treatment with 

Placebo or Fiit-ns®  in class I obese middle-aged  adults. 
 

 

Placebo Fiit-ns®
 

  

Normal range Baseline W12 Baseline W12 

 

 

 

 

 

 

Values  are   means ± SEM,   n ¼ 9  (Placebo)  or  8  (Fiit-ns® ).  Groups  mean  did  not  differ  at  baseline. 
a,b

superscripts  indicate  both  an  intragroup  (Pacebo  or  Fiit-ns® )  and  a  Placebo  and  Fiit-ns®  difference, 
between Baseline and W12, p50.005. 

 

Figure 1. Perception of  Fiit-ns®  efficacy 

after 12 weeks of supplementation in class I 

obese middle-aged adults. Values  are 
means ± SEM, n ¼ 9 (Placebo) or 

8 (Fiit-ns® ). *superscript indicate an intra- 
group difference between Placebo and 
Fiit-ns®  at W12, p50.0001, determined 
by the Wilcoxon rank test. 
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obese (average BMI 31.04) middle-aged (average age 41 y) 

volunteer’s metabolism toward an uncontrollable ageing process, 

a 12-week treatment with Fiit-ns® is able to significantly slow 

down this progression and to help individuals recover a better 

quality of life and healthy levels for some of their critical 

metabolic parameters. 

 

Anthropometric  results  &  body composition 

Although the targeted population can have consistently elevated 

weight gain through their ageing process (Niccoli & Partridge, 

2012), whether they have regular sport activity or not, it is 

noteworthy that a supplementation with Fiit-ns® can significantly 

reverse such a trend with obese volunteers subsequently going 

back to an overweight range. Various authors have already 

reported decreased body weight correlated to polyphenol con- 

sumption, however this observation either was made generally 

with polyphenol-rich extracts from one single botanical source 

(Baladia et al., 2014; Flechtner-Mors et al., 2004) or was based on 

data from epidemiological studies on diets rich in fresh fruit and 
vegetables   (Konstantinidou   et   al.,   2014;   Ros   et   al., 2014; 

Tresserra-Rimbau et al., 2014). It was never observed from a 

methodologically designed dry extract such as Fiit-ns® is. Thus 
and interestingly, past studies have investigated the effects of 

green tea polyphenols, which occur as well in Fiit-ns®, in 
moderately overweight subjects (average BMI of 28.9; Chantre & 

Lairon, 2002). Authors observed a 4.6% decrease in body weight 

versus baseline, which is clearly over performed during the Fiit- 

ns® study with a 6.7% global body weight reduction. This 
encouraging result highlights the benefits of green tea polyphe- 

nols,   probably   through   lipase   inhibition   and  thermogenesis 

augmentation as previously described (Chantre & Lairon, 2002), 

and certainly considering additional enhancement with caffeine 

intakes (Wang et al., 2006). Besides, the significant decrease of 

TG at W12 in plasma in the Fiit-ns®-treated group tends to clarify 

the probable lipase inhibition activity of green tea polyphenols in 

the gut (Juhel et al., 2000). At the same time a supplementary 

synergistic effect seems possible within Fiit-ns®, thanks to 

grapefruit polyphenols. Indeed, authors of a review on polyphe- 

nols and obesity suggested that polyphenols could positively 

interfere at various levels on obesity, including increased lipolysis 

and stimulated energy expenditure (Lee et al., 2009), a mechan- 

ism of fat burning already described for a Citrus extract rich in 

flavanones (Dallas et al., 2008). The authors of a further clinical 

intervention reported a significant weight loss deeply linked to a 

4.2%, 3.4%, and 6.6% decrease of, respectively, waist & hip 

circumference and abdominal fat ratio (Dallas et al., 2014). 

Interestingly, these changes are similar to anthropometric values 

reported in the present study where volunteers lost more than 6 kg, 

reduced 2 and 3 cm, respectively, for waist & hip circumference 

and  re®duced   their  abdominal  fat  ratio  by  more  than  7% after 

Fiit-ns    daily intakes during 12 weeks. 

 
Oxidative  stress  and  cardiovascular risks 

At W0 volunteers were affected with oxidative stress as observed 

with MDA production ranging beyond normal limit whereas SOD 

levels remained within the normal healthy range. It has been 

reported that oxidative markers were significantly elevated while 

SOD activity decreased in diabetic rats, which were completely 

counterbalanced with supplementation with proanthocyanidins 

extracted  from grape  (GPE) (Okudan  et  al., 2011).  In parallel, 
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other authors confirmed grape seed benefit on increased SOD 

production with diabetic volunteers and with non-diabetic rats 

(Pourghassem-Gargari et al., 2011; Puiggros et al., 2009). Authors 

suggested that supplementation with GPE might attenuate oxida- 

tive stress through the inhibition of lipid peroxidation, with the 

beneficial consequence of a better restoration of endothelial 

function leading to a reduced risk of vascular disease. Fiit-ns® is 

effective to significantly boost SOD activity, which was probably 

and to some extent responsible for an indirect MDA decrease 

within the normal healthy range. Such a benefit associated to both 

a noteworthy reduction of LDL-chol and a  significant   increase 

of HDL-chol demonstrates the decreased risk to develop an 

oxidized-LDL-chol associated vascular risk. 

Insulin resistance and low grade inflammation 

In addition to oxidative stress dysregulation and dyslipidemia, it is 

important to emphasize a specific aspect of ageing process deeply 

linked to declining mitochondrial efficiency where unbalanced 

level of reactive oxygen species is a serious concern and which is 

suspected to be a principle actuator of tissue-destroying inflam- 

matory mediators known as the inflammasome (Dinarello, 2011; 

Sorbara & Girardin, 2011). Accordingly, cellular stress is able to 

trigger chronic inflammation, which widely contributes to disease 

and age-related worsening through various endogenous mechan- 

isms (Racchi et al., 2008). Interestingly, while abdominal fat and 

waist circumference start to increase beyond healthy limits during 

normal ageing process, subsequently a systemic low-grade 

inflammatory score arises, generally linked with excessive 

oxygen reactive species overproduction (Dallas et al., 2014; 

Kalupahana et al., 2012; Puiggros et al., 2009); this phenomenon 

is enhanced in inactive population (Olesen et al., 2014; Szostak & 

Laurant, 2011). Various epidemiological studies have confirmed 

significant increases in inflammatory markers such as IL-6, TNF- 

a and hs-CRP with age, potentially as a consequence of increase 

in  visceral  and  abdominal  adipose  tissue  (Singh  &  Newman, 

2011). In addition and unambiguously, mitochondrial dysfunction 

leads to inflammation progress when during oxidative stress 

excessive blood sugars react with proteins and lipids, leading to a 

damaging reaction forming advanced glycation end products 

(AGEs) (Rolo & Palmeira, 2006; Sandireddy et al., 2014; Shen, 

2012). Upon activation, AGEs trigger the movement of the 

inflammatory mediator nuclear factor kappa-B to the nucleus, 

where it activates numerous inflammatory genes (Mosquera, 

2010), generally leading to chronic low grade inflammation 

process. Among the inflammatory markers usually reported in 

cohort studies of ageing, fibrinogen and hs-CRP are robustly 

related to multiple disease outcomes, and increase in circulating 

AGEs as well as high fasting plasma glucose associated to hs- 

CRP and fibrinogen are generally associated with several risk 

factors for type 2 diabetes mellitus and cardiovascular diseases 

(Piche et al., 2005; Yudkin et al., 1999). It is noteworthy that 

significant low-grade inflammation was observed in class I obese 

middle-aged individuals before the start of the present study with 

levels rating just above the limits generally reported for a healthy 

population. At the same time, fasting plasma glucose levels of 

both groups raised, respectively, 1.08 and 1.11 g/L and whole 

blood HB1Ac levels corresponded to 44 and 48 mmol/mol, just 

beyond the level corresponding to the upper healthy limit. It is 

important to remind that such Hb1Ac levels correspond to an 

estimated average fasting glucose in plasma for the three previous 

months of 132 and 139 mg/dL, which is undoubtedly an additional 

risk of developing insulin resistance and type 2 diabetes. 

Interestingly, the 12-week Fiit-ns® treatment significantly 

improves both glucose plasma and Hb1Ac levels, consequently 

decreasing  the  corresponding  risk  factors  of  individuals. Such 

positive evolution seems linked to concomitant inflammation 

decrease going back to normal healthy range, with respective 

reductions by 10% and 15% for fibrinogen and  hs-CRP. 

 

Conclusion 

In the present study, it was demonstrated that polyphenols 

extracted from fruit and vegetables regularly consumed within the 

Mediterranean diet might exert health benefits through anti- 

obesity action associated to oxidative stress decrease and chronic 

low grade inflammation reduction, influencing at turn lipidemic 

and glycaemic parameters. In addition, the conducted trial 

indicated that such a polyphenol extract improve metabolic 

parameters without any side effects or adverse event which 

suggests that it is conceivable that Fiit-ns® could be recom- 

mended as part of a nutritional prevention behavior in primary 

intention to support the management of overweight and class I 

obesity and their associated metabolic disorders. Nevertheless, 

while the rationale for this age-associated increase in inflamma- 

tory markers is not methodically understood, it may reflect 

increase of risk factors associated with metabolic changes related 

to age evolution, such as increase in abdominal and visceral body 

fat, leading to cumulative mitochondrial dysfunction and 

associated oxidative damages. In this context, further investiga- 

tions on bioavailability of polyphenols and their metabolic 

activities linked to the mitochondrial function inside the abdom- 

inal area should be performed to deeply understand the link 

between polyphenols, oxidative stress and NCDs. 
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Abstract of results from clinical investigation of Fiit-ns


 on  

healthy ageing and quality of life 

 

Background 

 

Fiit-ns


 is an ingredient intended for use in the formulation of food supplements. Previously, the 

benefits of Fiit-ns


 were examined in a 12-week randomized, double-blind, placebo-controlled 

pilot clinical investigation in a population of middle-aged obese subjects with metabolic disorders. 

The results demonstrated the capacity of Fiit-ns


 to significantly improve carbohydrate 

metabolism, oxidative stress, chronic and low-grade inflammation, and the lipidemic profile; a 

collective improvement of the four parameters contributing to a significant increase in the feeling 

of vitality and well-being of the studied population. 

 

Objective 

 

Based on the results of the preliminary pilot study, the objective of the present study is to 

demonstrate the efficacy of Fiit-ns


 to improve the quality of life within a general population of 

middle-aged overweight to slightly obese subjects. Quality of life is a complex global outcome 

represented by various aggregated variables whereby metabolism, body composition and lifestyle 

behaviors are all deeply connected to healthy ageing throughout an individual’s life. 

 

 

Methods 

 

Subjects: 85 healthy subjects were recruited by HPS Research Center at the University of 

Murcia, Spain, after they agreed to sign a written informed consent form. Inclusion criteria 

incorporated overweight to slightly obese (BMI 25–32 kg/m2) subjects of both sexes 

(minimum, 40% each), 30–50 years old. 
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Experimental design:  

Volunteers were recruited for a 16-week randomized, double-blind, placebo-controlled clinical 

trial. Once enrolled, the subjects were randomly assigned to either one of two groups 

supplemented with either 900 mg of Fiit-ns


 or placebo in two daily doses (one at breakfast and 

one at lunchtime). They were instructed to come to the investigation center every 4 weeks for a 

monthly visit and recommended to follow an adapted normo-caloric diet based on the revised 

equation of Harris-Benedict. For the whole duration of the study period, they were instructed to 

continue their usual level of physical activity. 

 

Parameters and questionnaires: 

The main outcome of this study is the difference in the score for quality of life measured after 16 

weeks of supplementation between the two groups (SF-36 questionnaire). Secondary outcomes 

are variations in body weight, Index of Central Obesity, and body composition (DXA Technology), 

and differences in scores from the IPAQ questionnaire 

 

Main Results 

Anthropometric parameters were significantly improved within the volunteers supplemented with 

Fiit-ns


 who experienced a difference of 1.8% in body weight loss/gain when compared to the 

placebo group. Within the Fiit-ns


 population, such a loss of body weight, when associated with 

the reduction in waist circumference, contributed to a significant decrease in the Index of Central 

Obesity (ICO), for which the difference between the two groups reached 2.6%. This is explained 

with the DXA Technology, which demonstrates that these effects represent a significant 

improvement in body composition of the Fiit-ns
 subjects, who showed a loss of 6% in fat mass and 

a gain of 1.7% in lean mass, whereas the placebo group showed no significant improvement. 

When compared to placebo, the population supplemented with Fiit-ns


  experienced a significant 

amelioration of their IPAQ score, especially regarding physical activity of moderate intensity. 

Finally, these improvements, physiological and physical, together contributed to significantly 

ameliorate the score variation for quality of life by 5.5 points, as assessed with the SF-36 

questionnaire, of individuals supplemented with Fiit-ns


 when compared to placebo. This is 

particularly emphasized for increased Vitality, Well-Being, and General Health. 
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Conclusions 

 

Quality of life is a fragile equilibrium and its overall improvement can only be achieved if good 

health choices prevail over unhealthy behaviors every day. Indeed, these preliminary and 

encouraging results demonstrate that when specific attention is paid to healthy aging, quality of 

life is improved. Fiit-ns


 is an innovative ingredient capable of assisting individuals in strengthening 

their metabolism, rebalancing their body composition, and improving their overall lifestyle. 

 

This executive summary is based on an intermediate analysis corresponding to 62 subjects that 

have completed the whole study out of 85 that have been recruited; the 23 pending volunteers 

will be analyzed in the coming months when they will, in turn, complete the whole study. 
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Fytexia 
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