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Abstract  
This article is an overview of literature data referring diabetes issue and celiac disease in 

relationship with a correct nutrition. This work presents an option for lowering the risk of diabetes 
which can generate anemia and celiac disease by reducing sugar in food. For instance, reducing sugar 
by enzymatic treatment and supplementation with iron could be an option for a good nutrition by 
managing the diet. 
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1. Introduction
Diabetes is a chronic disease which appears when the pancreas does not produce enough 

insulin, or when the body cannot effectively use the insulin it produces. Hyperglycemia is a 
common effect of uncontrolled diabetes. Diabetes leads to serious damage to many of the body's 
systems. Over 346 million people worldwide have diabetes according to the World Health 
Organization (WHO [1]). WHO projects that diabetes will be the 7th leading cause of death in 
2030 (C.D Mathers [2]). Diabetes mellitus is a metabolic disorder, which means that the body is 
not able to regulate blood glucose levels properly. The most common is diabetes type 2 (T2D). 
On the other hand, the incidence of type 1 diabetes (T1D) among children has almost doubled 
during in the last decades. By consumption of white bread, pasta, cheese, low-fat milk, exotic 
fruits, soda, and snacks increased the incidence of diabetes. The consumption of potatoes, butter, 
high-fat milk, and domestic fruit simultaneously has decreased. Food and drinks with low calorie 
sweeteners are likely to continue to be a growing part of the European diet and provide choice 
for people who wish to consume fewer calories and maintain a healthy weight. 

Type 1 diabetes 
The type 1 diabetes (T1D) is manifested by the specific destruction of the pancreatic islet β-

cells, eventually with the consequence of a complete dependency of external insulin. The clinical 
beginning of diabetes is preceded by the appearance of autoantibodies against β-cell antigens. 
The single most important genetic determinant of type 1 diabetes susceptibility is the human 
leukocyte antigen (HLA) region, yet variability in the HLA region.  The genetic influence of the 
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disease it has been estimated at 60% (R.S. ERINGSMARK, A. LERNMARK [3]). Initially, the 
physician determines insulin diet, including the number of doses, by testing blood glucose levels 
and intensity of activity. High quantities of blood sugar, rich meals and low activities require 
more insulin, while low levels of sugar in insulin, meals less rich and intense activities require 
less insulin. Monitoring gives us information for prescribing treatment plan. For example, blood 
sugar levels can vary, and the patient should adjust their insulin doses and synchronize during the 
day to maintain the standards of normal blood sugar levels (S.J. AMEYA & al. [4]. In type 1 
diabetes L. C. Harrison [5]), the body becomes unable to produce insulin, which is the significant 
regulator of blood glucose levels. Between 5-15% of all diabetics are affected, frequently from 
under the age of 40. The concomitant presence of CA adversely affects height, bone health, 
glycemic control and iron and B12 levels in T1DM (S. J. AMEYA [6]). 

Type 2 diabetes 
Type 2 diabetes (T2D) is an insulin secretory defect on the background of insulin 

resistance. A protein hormone, secreted by the beta (or B) cells of the islets of Langerhans in 
the pancreas, which promotes the uptake of glucose by body cells, particularly in the liver and 
muscles, and thereby controls its concentration in the blood. Reduction of oxidative stress 
could be the most important in the long-term treatment of diabetic persons. For the majority 
of healthy people, normal blood sugar levels are about 4 mM (4 mmol/L or 72 mg/dL), while 
for people with diabetes, blood sugar level targets are before meals: 4 to 7 mmol/L for people 
with type 1 or type 2 and after meals: le4ss than 9 mmol/L for people with type 1 and 
8.5mmol/L for people with type 2 ([S.H. BELL [7] and A.T. ABD [8]). It is normal to get a 
reading up to 100 mg/dL of glucose [9]. A prediabetes and diabetes are diagnosed when there 
is too much glucose in blood. Overmuch glucose in our blood means that not enough energy 
is being supplied to our cells. Good glucose control lowers our risk of developing kidney 
damage, and so it cuts the risk of making anemia. Additionally anemia can be prevent and 
treat by eating a diet rich in iron and vitamin B12, by managing nutrition. The major 
contributors to the development of insulin resistance and impaired glucose tolerance are 
overweight and obesity (M. Stumvoll [10], G.M. Reaven [11]) and S.E. Kahn [12]). More 
than 23 million children and adolescents are overweight or obese in the United States today 
(C.L. Ogden [13]). The epidemic of obesity among children and adolescents is now widely 
considered as one of the most relevant public health problems in the United States (J. Reedy 
[14]). Also, there are other specific types of diabetes which conduct to other causes, such as: 
genetic defects in insulin action, genetic defects in b-cell function, drug- or chemical-induced 
(such as in the treatment of HIV/AIDS or after organ transplantation), diseases of the exocrine 
pancreas (such as cystic fibrosis), etc. 

Carbohydrates 
Carbohydrates are one of the three main macronutrients in our diet (fat and protein being 

the others). They exist in many forms and are more than anything else found in starchy food 
such as bread, pasta as well as in some beverages, e.g. sugar  sweetened drinks and fruit juices 
(EUFIC [15]-[16]).  Carbohydrates represent the main source of energy for the body, and are 
vital for a balanced diet. The glycemic response is done by the decrease, in blood, of the 
glucose’s level. This reflects the glucose’s rate of digestion and absorption as well as the 
effects of the insulin action in order to normalize the glucose level from the blood. The 
prospective observational studies of (K.F. Powell [17]) have shown that the chronic 
consumption of a diet with a high glycemic load (GL) is independently associated with an 
increased risk of developing T2D and cancers.  
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Anemia and glucose  
Glucose or blood sugar is the main source of energy for the human cells. The human body 

forms blood sugar after breaking down nutrients from some of the digested food. (E. Bas [18]) 
considers that the proposed diet problem with minimum total GL has contributions for 
satisfying the daily nutritional and serving size requirements with a minimum level of effect on 
blood glucose levels, but has several limitations. The connection between glucose and anemia is 
complex: i) diabetes contributes to anemia through reducing absorption of iron, gastrointestinal 
bleeding and through diabetic complications; ii) it was estimated that one out of five patients 
with diabetes and stage 3 chronic kidney disease have anemia (A. Mohanram [19]; R.P. New 
[20]). Anemia is associated with a more rapid decline in glomerular filtration rate (GFR) (R.P. 
New [20]). The main causes of anemia in patients with chronic kidney disease are iron and 
erythropoietin (EPO) deficiencies. Patients who take metformin have diminished B12 
absorption (A. William [21]). Anemia is not caused directly by diabetes, but certain 
complications and conditions associated with diabetes can contribute to it. Both diabetes-related 
kidney disease (nephropathy) and nerve damage (neuropathy) can contribute to the 
development of anemia. About two-thirds of all the iron in our body is found in hemoglobin, 
making iron deficiency one of the important causes of anemia, according to the Cleveland 
Clinic [22]. Moreover, iron-deficiency anemia is a disease of which about one-third of the 
global population suffers. An essential micronutrient required for optimal hemopoetic is vitamin 
B12 for neuro-cognitive and cardiovascular function. Deficiency of vitamin B12 from 
biochemical and clinical point of view has been proved to be highly prevalent among patients 
with type 1 and type 2 diabetes mellitus (D. KIBIRIGE & al. [23]). There are about 400 
different types of anemia. Having anemia it means a lower than normal number of healthy red 
blood cells, or less high than normal amount of hemoglobin inside the red blood cells. 
Hemoglobin is a protein which helps transport of the oxygen to the tissues within our body. 
Anemia in patients with diabetes, both type 1 and type 2, is a numerous clinical finding. 
Anemia in patients with T1D and normal renal function should lead to screening for celiac 
disease. For patients with T2D and normal renal function, iatrogenic causes are more frequent 
and more commonly associated with oral antidiabetic drugs, ACE (angiotensin converting 
enzyme) inhibitors and ARBs (angiotensin II receptor blockers) (A. ANGELOUSI & al. [24]). 

Iron Rich Foods with Non-Heme Iron 
The nutrient reference value (NRV) for iron, that represents the daily reference intake, is 

14 mg for adults. Foods providing at least 7.5% (in the case of beverages) or 15% (in the case 
of food products other than beverages) of NRVs are considered to be significant sources of 
this nutrient (Regulation (EC) No 1169/2011[25]). 

By consuming a source of heme iron in the same meal can contribute to a better 
absorption of the non heme iron. In addition, the iron absorption-enhancing food can also 
enhance the absorption of non heme iron. It is known that some foods can enhance iron 
absorption such as the beef protein that enhances with 80% the iron absorption than the 
chicken protein (R. F. HURRELL & al [26]), while others inhibit or interfere iron absorption 
such as coffee and cocoa (S. SESHADRI & al [27]). 

Nutrient deficiencies 
If anemia is due to this nutrient deficiency, we may be advised to eat more iron-rich food 

and possibly to take iron supplements. Therefore, iron enriched yeast could be used as 
ingredient and as food supplement. 
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Vitamin C supplementation of food is another option for helping the human body to 
absorb iron. Since the iron in animal food origin is usually easily absorbed by the body, the 
iron in plants / vegetal foods is less easily absorbed, but absorption can be increased by eating 
them along with food high in vitamin C. 

Celiac disease 
D.SMITH and her team ([28]) evaluated eight celiac disease risk loci in TID by 

genotyping and statistical analyses of 8,064 T1D cases, 9,339 controls and 2,519 families. 
They also investigated 18 T1D loci in 2,560 celiac disease cases and 9,339 controls. They 
concluded a genetic susceptibility to T1D and celiac disease which shared common alleles. 
Infection at time of gluten introduction is not a considerably risk factor for future T1D in non-
selected CHILDREN (H. JILL [29]).  Coeliac disease (CD) is a chronic immune-mediated 
disorder triggered by alimentary gluten (L.E.RODRIGO [30]). Coeliac disease is not an 
allergy or a food intolerance; coeliac disease it is an autoimmune disease, the body’s immune 
system attacking its own tissues. This immune reaction at people with coeliac disease is 
triggered by gluten – a type of protein found in wheat, rye and barley as well as in ingredients 
procured from these cereals. People with coeliac disease need to avoid these foods, and some 
people with coeliac disease may also be sensitive to oats and need to also avoid them. In 
coeliac disease, eating gluten causes the lining of the gut to become damaged and may affect 
other parts of the body. Tiny, finger-like projections called ‘villi’ become inflamed and then 
flattened, leaving less surface area to absorb nutrients from food and drink. People with 
undiagnosed coeliac disease can, as a result, have a wide range of symptoms. Making the 
right food choices and adapting our eating habits will help us to manage both conditions and 
help protect your long-term health. If coeliac disease is undiagnosed or not treated by 
following a strict gluten-free diet, decreased absorption of calcium may result. This puts a 
person at higher risk of osteoporosis, a condition where bones become thin and more likely to 
break. The strength of bones is measured by measuring bone mineral density (BMD). This 
disorder is reported in 1.8–14.6% of patients referred for evaluation of iron deficiency 
anaemia (IDA). The most frequent direct cause of anaemia is the combination of iron and 
vitamin B12 deficiency (F.BANNARES [31]). Both diabetes and celiac are autoimmune 
diseases, meaning that they both involve tissue damage from autoimmune attacks: the small 
intestine as well as the pancreas is attacked by the body’s immune system. Also, both diseases 
require special diets as they involve food intolerances: no gluten for coeliacs, and little or no 
sugar for diabetics (N. Lapid [32]). By eating an extensive range of carbohydrate foods is an 
acceptable part of the diet for diabetes management, and the inclusion of low GI foods is 
beneficial as they help regulate blood glucose levels. Diabetes type 1 at children and adults 
are at increased risk of celiac disease and the prevalence of celiac disease as determined by 
screening among adult patients with type 1 diabetes is high, with rates ranging from 1.0 to 
7.8% in Europe and United States of America (G.K.T. HOLMES, [33]). 

Sweeteners 
Low calorie sweeteners are ingredients that are many times sweeter than sugar (sucrose). 

Examples include acesulfame-K, aspartame, saccharin, stevia which are between 150 and 600 
times sweeter than sucrose, and neotame which is between 7,000 and 13,000 times sweeter 
than sucrose (EUFIC [15]). 
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Table 1 – Sweeteners available on the market 

Name Sweetening power 
compared to sucrose 

Date discovered Used in the EU 
since 

Acesulfame-K (E950)  150-200 times sweeter  1966  1983  

Aspartame (E951)  150-200 times sweeter  1965  1983  

Cyclamate (E952)  30-50 times sweeter  1937  1954  

Neotame (E961) 7,000-13,000 times sweeter 1990 2010 

Saccharin (E954)  300-400 times sweeter 1879  1887  
Steviol glycosides (E960) 200-300 times sweeter  1901  2011  
Sucralose (E955)  400-600 times sweeter  1976  2000 

The sweetness intensity of low calorie sweeteners depends on their inherent sweetening 
power and the concentration at which they are utilized. The calorie content fluctuates from 
zero to 4 kilocalories per gram, but all transport very few calories in practice because they are 
added to products in only tiny amounts. Most of low calorie sweeteners are also available as 
table top sweeteners, which are used in tea and coffee and so on (EUFIC [15]). Steviol 
glycosides are the natural sweet components found in the leaves of the Stevia rebaudiana 
vegetal species. The improved palatability of low calorie sweeteners is another argument. 
Whereas early sweeteners had some taste challenges, especial when used as a unique 
sweetener in a product, the introduction of original low calorie sweeteners enhances taste 
profiles. In addition to low calorie sweeteners, polyols are used in chewing gum and 
desserts.  The exception is erythritol, a zero calorie bulk sweetener accepted in Europe in 
2006.  Under a request from the European Commission, a revised exposure analysis of steviol 
glycosides, expressed as steviol equivalents, from its use as a sweetener, for children and 
adults, was carried out based on the revised proposed use levels defined in the terms of 
reference, and with reference to the exposure analysis presented in the former of view on 
steviol glycosides by the EFSA’s ANS Panel (EFSA Journal [34]). Questions about artificial 
sweeteners and cancer came up when early studies proved that cyclamate in combination with 
saccharin caused bladder cancer in laboratory animals. However, results from subsequent 
carcinogenicity studies (studies that examine whether a substance can cause cancer) of these 
sweeteners have not provided clear evidence of an association with cancer in humans. J.T 
Norman & al. [35] study the effect of N-methyl-N-nitrosourea (MNU), sodium saccharin, 
sodium cyclamate and cyclophosphamide on rat bladder explants in vitro. MNU administered 
as a single dose or in multiple treatments induced concentration-dependent changes in 
urothelial ultrastructure and cell surface topography. The ultrastructural changes induced by 
in vitro treatment showed a good correlation with the pathological changes observed in vivo in 
rats treated with MNU or fed either with saccharin or cyclamate. A review of various in vivo 
and in vitro studies indicates that saccharin has second-stage promoting activity in the rat 
bladder. R. M. HICKS ([36]) demonstrated the evidence available that the role of saccharin in 
carcinogenesis of the urinary bladder in vivo is complex. The use of non-nutritive sweeteners 
(NNSs) can lead to weight gain, but evidence concerning their real effect in body weight and 
satiety is still inconclusive. Using a rat model, the study effectuated by FEIJÓ &al. [37], 
compares the effect of saccharin and aspartame to sucrose in body weight gain and in caloric 
intake. They conclude that saccharin and aspartame, compared with sucrose, induce higher 
weight gain in adult Wistar rats, at similar total caloric intake levels. There are already many 
sugar-free and sugar-reduced products on the market. The European Food Safety Authority 
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(EFSA) assesses the safety of sweeteners such as aspartame in the European Union according 
to a 2009 report from its Panel on Food Additives and Nutrient Sources Added to Food. 
Overall, the Panel concluded, on the basis of all the evidence at the present time accessible, 
that there is no indication of any genotoxic or carcinogenic potential of aspartame and that 
there is no reason to revise the previously established Acceptable Daily Intake (ADI) for 
aspartame of 40 mg/kg [body weight]. Though research into a possible connection between 
aspartame and cancer continues, the agency agrees that studies done so far have not found 
such a link. S. E. SWITHERS & al. [38] reports that sweeteners show that instead of losing 
weight we may gain weight. Heart disease, obesity and diabetes can be managed, in part, 
through dietary strategies. Manufacturers have developed food processing techniques to offer 
consumers the choice of low fat or fat-free versions of many foods and meals. The need for 
new products which are energy reduced to be placed in the market has been emphasize 
worldwide and industry has to correspond to this driven force of health agencies by reducing 
the quantity of sugar added to food (R.PINHEIRO & al. [39]). Low calorie sweeteners can be 
used in different food product categories in Europe but care must to be taken to ensure the 
products comply with the appropriate category definition. Consumers want choices including 
“healthier” options. These can include a reduction in calories by replacing sugar (M. 
QUINLAN [40]). 

Reformulation = Changing certain nutrients in food composition 
Reformulating products is an essential current in the food industry. Improving diets by 

changing the composition of processed food is considered one of the many ways to help 
reduce the prevalence of diet-related diseases. Different ingredients play their role in the 
sensory characteristics of a food, and reformulation efforts to meet the consumers’ 
expectations for taste, texture, color etc. must be made. However, reformulation inevitably 
changes the intrinsic physical-chemical properties of the food, which may in return support 
the growth of food-borne pathogens and ultimately their ability to cause disease. Therefore, a 
better understanding of the microbiological food safety issues associated with product 
reformulation for increased health is solicited (R.D. SLEATOR & al. [41]). 

Options for sugar reduction or substitution are numerous and require a multidisciplinary 
approach in formulation as well as process engineering. Furthermore, nutrition and health are 
both strictly regulated by the European Union in order to make it easier for the consumers to 
read the labels. (M. DELAMPLE [42]). The different perception that still exists in consumers’ 
assessment of private labels and industrial processed food must also be taken into account (G. 
MAROTTA [43]). Replacement of sucrose by inulin and polydextrose blends in sugar-free dark 
chocolates has varied influences on the archeological properties and physical quality (R. P. 
AIDOO & al. [44]). It has also been demonstrated that amyloglucosidase (AMG) was able to 
fasten the baking process and also permits to obtain a sweet taste due to the release of glucose 
units. Amyloglucosidase is an enzyme that hydrolyzes starch into glucose units. Addition of 
0.75% AMG (flour basis) developed a sweet taste equivalent to that obtained by addition of 
17% sucrose (flour basis) (L.L. GUÉNAËLLE & al. [45]). 

Conclusions 
Which is the possibility to reduce risk of diabetes and of anemia? 
High quantity of sugar concentration goes to diabetes, anemia, iron deficiency, bad 

function of pancreas and kidney. Prevention of this disease could be done by having the right 
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nutrition, by managing diets: reducing sugar from food can be done by using a good nutrition, 
an good management of food. Reducing glycemic index means a normal functionality of 
kidney = normalized iron deficiency = it is also necessary for the prevention of the risk of 
anemia – indicated a supplementation with iron.  

Figure 1. Option for lowering risk of diabetes 

The lowering the risk of diabetes, which can be provoke also, anemia, celiac disease, 
cancer, could be done by managing diets, by reformulation or by desugaring process. We 
conclude that the best options for reducing sugar can be done by: i) substitute with 
sweeteners; .reformulation or  desugaring process. 

Acknowledgements 
Part of the work was financially supported by the national project “Safety and tolerability 

of calcium and iron-enriched oats containing gluten-free diet” – Romanian national project 
PN-II-PT-PCCA-111/2012.  

References 
1. http://www.who.int/diabetes/en
2. C.D. MATHERS, D. LONCAR Projections of global mortality and burden of disease from 2002 to

2030. PLoS Med, 3(11):e442, (2006);
3. R.S. ERINGSMARK, A. LERNMARK, The environment and the origins of islet autoimmunity and Type 1

diabetes. Diabet Med, Feb; 30(2):155-60. doi: 10.1111/dme.12099; (2013);
4. S.J. AMEYA., K.V. PREMLATA et al, Coeliac autoimmunity in type I diabetes mellitus, Arab Journal of

Gastroenterology, 15,53–57; (2014);
5. L. C. HARRISON and J. M. WENTWORTH, Prevention of Autoimmune Disease; (2002);
6. S. J AMEYA., P. K. VARTHAKAVI, M. B.,  NIKHIL DC MANOJ., et al, Coeliac autoimmunity in type I

diabetes mellitus, Arab Journal of Gastroenterology, 15,53–57; (2014);
7. S.H. BELL, MD. South Med J. ;103(3):265-26, (2010);
8. A.T, ABD CLIFFORD J.B, STEFANO DEL PRATO, A. H BARNETT, Management of type 2 diabetes:

new and future developments in treatment, New Horizons, Lancet; 378: 182–97; (2011);
9. http://nutritiondata.self.com/topics/glycemic-index,2012;
10. STUMVOLL M, B. JGOLDSTEIN, VAN HAEFTEN. Type 2 diabetes: principles of pathogenesis and

therapy. Lancet 365: 1333–46; (2005);
11. G.M. REAVEN Role of insulin resistance in human disease. Diabetes 37: 1595–607, (1988);
12. S.E. KAHN, R.L. HULL, K.M.UTZSCHNEIDER. Mechanisms linking obesity to insulin resistance and

type 2 diabetes. Nature 444: 840–46; (2006);



I.D. BARBULESCU, S.I. MARINESCU, M. BEGEA, R.I. TEODORESCU 

Romanian Biotechnological Letters, Vol. 21, No. 2, 2016 11270

13. C.L, OGDEN & al., Prevalence of high body mass index in US children and adolescents, JAMA.
2010;303:242-249; (2007-2008);

14. R.D JLL; S. M. K. SMITH, Dietary Sources of Energy, Solid Fats, and Added Sugars among Children and
Adolescents in the United States, J Am Diet Assoc. 110:1477-1484; (2010);

15. EUFIC REVIEW, Benefits and Safety of Low Calorie Sweeteners anemia & Glucose, 10/(2012);
16. http://www.eufic.org/article/en/expid/basics-carbohydrates/;
17. K. F.-POWELL, S. H. HOLT, International table of glycemic index and glycemic load values: The

American Journal of Clinical Nutrition,(2008);
18. E. BAS, A robust optimization approach to diet problem with overall glycemic load as objective function,

Applied Mathematical Modelling, 38 4926–4940, (2014);
19. A. MOHANRAM, Z. ZHANG, S. SHAHINFAR & al, Anaemia and end-stage renal disease in patients with

type 2 diabetes and nephropathy. Kidney Int 66:1131–8, (2004);
20. R.P. NEW, J. HEGARTY, J.M. GIBSON, D.J. O’DONOGHUE, I.E BUCHAN., The high prevalence of

unrecognized anaemia in patients with diabetes and chronickidney disease: a population-based study. Diabet
Med ,25:564–9, (2008);

21. A.WILLIAM., B. SPENCER, J. ELIZABETH, Increased Intake of Calcium Reverses Vitamin B12
Malabsorption Induced by Metformin, Diabetes care, 23, number 9, (2000);

22. https://my.clevelandclinic.org/health/diseases_conditions/hic_Anemia;
23. D. KIBIRIGE & al, “Vitamin B12 deficiency among patients with diabetes mellitus: is routine screening and

supplementation justified?” Journal of Diabetes & Metabolic Disorders, 12:17  doi:10.1186/2251-6581-12-
17, (2013);

24. A ANGELOUSI, E. LARGER, Anaemia, a common but often unrecognized risk in diabetic patients:
Areview, Diabetes & Metabolism,(2014);

25. Regulation (EU) No 1169/2011 of the European Parliament and of the Council of 25 October 2011 on the
provision of food information to consumers, amending Regulations (EC) No 1924/2006 and (EC) No
1925/2006 of the European Parliament and of the Council, and repealing Commission Directive
87/250/EEC, Council Directive 90/496/EEC, Commission Directive 1999/10/EC, Directive 2000/13/EC of
the European Parliament and of the Council, Commission Directives 2002/67/EC and 2008/5/EC and
Commission Regulation (EC) No 608/2004;

26. R. F.  HURRELL, et al. Meat protein fractions enhance nonheme iron absorption in humans. Journal of
Nutrition, v. 136, n. 11, p. 2808-2812, (2006);

27. S. SESHADRI, A. SHAH, and S.BHADE, Haematologic response of anaemic preschool children to
acsrobic acid supplementation. Hum. Nutr. Appl. Nutr. 39A: 151-154. , (1985);

28. D. SMITH,V. PLAGNOL, Shared and distinct genetic variants in type 1 diabetes and celiac disease, N Engl
J Med. December 25; 359(26): 2767–2777, (2008);

29. H. JILL & al., Metabolic control and bone health in adolescents with type 1 diabetes, International Journal
of Pediatric Endocrinology 2011:13;( 2011);

30. L.E. RODRIGO, Celiac disease and autoimmune-associated conditions. Biomed Res Int 127589; (2013):
31. F. BANARES, A short review of malabsorption and anaemia. World J Gastroenterol 15:4644–52; (2009);
32. N. LAPID., Celiac Disease and Diabetes, Lab Invest.  Oct;57(4):429-38;

ttp://celiacdisease.about.com/od/symptomsofceliacdisease/a/CeliacDiseaseDiabetes.htm,20, (1987);
33. G.K.T. HOLMES Celiac disease and type 1 diabetes mellitus — the case for screening. Diabet Med, 18,

169-77. (2001);
34. EFSA Journal; Suggested citation: Revised exposure assessment for steviol glycosides for the proposed uses

as a food additive, (2011), 9(1):1972;
35. JT NORMAN, AR HOWLETT,  Effects of treatment with N-methyl-N-nitrosourea, artificial sweeteners,

and cyclophosphamide on adult rat urinary bladder in vitro (2002);
36. R M,  HICKS, Promotion: is saccharin a promoter in the urinary bladder?, Food and chemical toxicology:

An international journal published for the british industrial biological research association, Vol. 22  Issue
9  Sep; (1984) ;

37. FEIJÓ , & al, “Saccharin and aspartame, compared with sucrose, induce greater weight gain in adult Wistar
rats, at similar total caloric intake levels, Appetite. (2013); Jan; 60(1):203-7. doi: 10.1016/j.appet.2012.10.009.
Epub Oct 23, (2012);

38. S.E.SWITHERS AND L. D., TERRYBEHAVIOR, NEUROSCIENCE, Vol. 122, No. 1, A Role for Sweet
Taste: Calorie Predictive Relations in Energy Regulation by Rats. February (2008);

39. R.PINHEIRO & al., Sugar substitutes in food processing, “The 1st International PLEASURE Conference”
ABSTRACT BOOK, (2014);



Reducing Sugar in Food as an Option for Lowering the Risk of Diabetes 

Romanian Biotechnological Letters, Vol. 21, No. 2, 2016 11271

40. Q. MARY.; Sweetener Technology Development Tate & Lyle, How, Where & Why Low Calorie
Sweeteners Can Be Used in Foods & Drinks,(2009);

41. D. S. ROY, C. HILL, Food reformulations for improved health: A potential risk for microbial food safety?
Medical Hypotheses, 69, 1323–1324; ,(2007);

42. M. DELAMPLE, M. CREPIN, E. CORFIAS, Functional properties of sugar and sweeteners in food: Formulation
and new tendencies, “The 1st International PLEASURE Conference”  ABSTRACT BOOK, (2014);

43. G. MORROTA, S.  MARIAROSARIA, N. CONCETTA, Product reformulation in the food system to
improve food safety. Evaluation of policy interventions, Appetite, 74,107–115; (2014);

44. R. P. AIDOO & al., Optimization of inulin and polydextrose mixtures as sucrose replacers during sugar-free
chocolate manufacture – Rheological, microstructure and physical quality characteristics, Journal of Food
Engineering,126, 35–42; , (2014);

45. G. I. PÖHLMANN., SYLVIE C., CLAIRE G., MARION G., ALAIN LE-BAIL, Sugar reduction in wheat
dough using amyloglucosidase, “The 1st International PLEASURE Conference”  Abstract book, (2014);

46. M. L. OLSSON, et al., Is type 1 diabetes a food-induced disease? Medical Hypotheses 81, 338–342; 2013;
47. J. F. Ludvigsson, Celiac Disease and Risk of Subsequent Type 1 Diabetes, Cardiovascular and Metabolic

Risk, Diabetes care, volume 29, number 11, November; (2006);
48. C. PANJWANI, M. CARAHER, The Public Health Responsibility Deal: Brokering a deal for  public health,

but on whose terms?, Health Policy, 114 163– 173; (2014);
49. http://www.pleasure-fp7.com


