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Non-nutritive Artificial Sweeteners (NNAS)
Controversy Continues

• Extensive premarket safety studies used in the rigorous 
approval process by various FDAs… 

• Various PMS research, RWE, Meta-analysis etc…

• Various Global Diabetes, Endocrine, Dietetic 
Associations and National Cancer Institute hold 
positions that FDA approved nonnutritive sweeteners 
are safe to use… 

Despite of the fact



If you regularly use 

artificial sweeteners?

If you know about majority 
global population use low-
calorie, reduced sugar, or 
sugar-free foods and drinks?

If you’re cautious or worried 
about using artificial 
sweeteners?

If you feel children or 
pregnant women should 
avoid artificial sweeteners?



Taking our scientific discussion ahead



Reference: 

Tiwaskar M, Mohan V. Clearing the Myths around non-nutritive/non-caloric Sweeteners: An Efficacy and Safety Evaluation. J Assoc Physicians 

India. 2022 Jul;70(7):11-12. doi: 10.5005/japi-11001-0029. PMID: 35833391.

Topics Covered in the publication:

✓ Characteristics of NNS

✓ Effect on Body Weight / Body Mass Index

✓ Effect on Metabolic Health: A Focus on Diabetes

✓ Effect on Dental Health

✓ NNS and Cancer 

✓ NNS and Gut Microbiota 

✓ NNS and Renal Toxicity





Disclaimer

 Discussion based on ADA, AHA, NIH, EASD, RSSDI, 
National Cancer Institute Guidance and review of 
some published literature in peer reviewed 
International Journals…

 There are no Conflicts of Interest…



 Details of the other sweeteners

 Details of specific drug

 Details on Metabolic Aspects

 Details of any RCTs



Few Abbreviations…

 NNS/LCS : Non Nutritive Sweeteners / Low Calory Sweeteners…

 GRAS : Generally Regarded As Safe…

 ADI : Acceptable Daily Intake…

 NOAEL : No Observed Adverse Effect Level…

 EFSA : European Food Safety Authority…

 FSSAI : Food Safety and Standards Authority of India…

 JECFA : Joint (FAO/WHO) Expert Committee on Food Additives…





What are LC NNA HIS?

 Non-nutritive low-caloric substances used for Sweetening…

 Interact with taste receptors to give a sense of sweetness…

 Much sweeter than Sucrose (Sweetness Factor Index of 1)…

 Can exceed sweetness of sucrose by 30 - 37,000 times!...





Novel NNS
• Aspartame
• Sucralose
• Stevia
• Neotame
• Ace K+

 



Fun Fact
Saccharine, Aspartame and 
Sucralose were discovered 

“Accidentally !!”















NNS in our Daily Life



Reference: 

Magnuson BA, Carakostas MC, Moore NH, Poulos SP, Renwick AG. Biological fate of low-calorie sweeteners. Nutr Rev. 2016 Nov;74(11):670-689. doi: 10.1093/nutrit/nuw032. PMID: 27753624.

This presentation is to be used solely for the scientific discussions.

Biological fate of NNS in body



They have been well addressed…

Gut Microbiota
Cancers



Questions Asked…

Will cause Obesity…

Will cause IR and affect Glucose metabolism…

Will reduce endogenous GLP1 and GIP secretion…



Effect on Metabolic Health: A Focus on Diabetes

Clinical evidence 

supports use of 

LCS. 

LCS associated with 

no increase in 

blood glucose 

levels, hemoglobin 

A1C, fasting and 

postprandial glucose, 

and insulin levels in 

subjects with or 

without diabetes

Lets discuss the outcomes of various studies highlighting the 

effects of NNSs on glycemia and glucose hemostasis

Blood Sugar Level

Low

High

Normal



Front. Nutr., 07 January 2021| https://doi.org/10.3389/fnut.2020.598340

https://doi.org/10.3389/fnut.2020.598340


Reference: 

Tiwaskar M, Mohan V. Clearing 
the Myths around non-
nutritive/noncaloric 
Sweeteners: An Efficacy and 
Safety Evaluation. J Assoc 
Physicians India. 2022 
Jul;70(7):11-12. doi: 
10.5005/japi-11001-0029. 
PMID: 35833391.

Effect of 

NNSs on 

glycemia and 

glucose 

hemostasis



Data indicate that replacing

sugar with NNS leads to weight

reduction, an effect that is

particularly evident in adults,

subjects with overweight/ obesity,

and those under an unrestricted diet” 

Highlighting a recent 

Systematic review and 

meta-analysis: 

Reference: 
Laviada, Hugo & Molina Segui, Fernanda & Perez-Gaxiola, Giordano & Cuello-Garcia, Carlos & 
Arjona-Villicaña, Ruy & Espinosa, Alan & Martínez Portilla, Raigam. (2020). Effects of nonnutritive 
sweeteners on body weight and BMI in diverse clinical contexts: Systematic review and meta-
analysis. Obesity Reviews. 21. 10.1111/obr.13020. 

“



Taste receptors -
involved in the 
modulation of 
multiple metabolic 
processes like 
satiation, glucose 
homeostasis, and 
gut motility.

Effect on Taste 

Receptor and 

Incretin Secretion

Reference: 

Pang MD, Goossens GH, Blaak EE. The impact of artificial sweeteners on body weight control and glucose homeostasis. Front Nutr 2021;7:598340.

Activation of sweet-
taste receptors in the 
gut plays a role in the 
regulation of 
glucose absorption 
and promoting 
insulin release.

Exposure to food, 
sugars, or nutrient 
triggers physiological 
responses that result 
in the release of 
insulin or incretin to 
reduce blood 
glucose levels.

Contrary to the 
findings of in vitro 
studies, in vivo 
studies and human 
trials have shown to 
have no effects on 
circulating incretin 
levels.

A recent review 
stated that NNSs do 
not directly induce 
incretin secretion 
and activation of the 
sweet-taste receptors 
by LCSs fails to 
replicate any of the 
effects on gut 
hormones, gastric 
motility, or appetitive 
responses evoked by 
caloric sugars

High blood 
Sugar

Normal 
blood Sugar





Diabetes and Dental Health

Diabetics – at  a 

higher risk for both 

gingivitis (early-stage 

gum disease) and 

periodontitis (advanced 

gum disease).

Diabetes is 

believed to promote 

periodontitis through 

an exaggerated 

inflammatory response 

to the periodontal 

microflora

Patients with 

long-standing, poorly 

controlled diabetes 

are at risk of 

developing oral 

candidiasis

Dental Health 

is crucial for 

Diabetics

Reference: 

Lamster IB, Lalla E, Borgnakke WS, Taylor GW. The relationship between oral health and diabetes mellitus. J Am Dent Assoc. 2008 Oct;139 Suppl:19S-24S. doi: 10.14219/jada.archive.2008.0363. 

PMID: 18809650



▪ Relationship exists between amount of 

free sugar intake and the development of 

dental caries across age groups. Limiting 

free sugar intake to <10% of daily energy 

intake diminishes the risk of dental 

caries throughout the life course.

▪ Evidence reveals that use of NNSs 

influences microbial composition of the 

oral mucosa that may be utilized to 

reduce the risk of the development of 

dental caries.

▪ In vitro studies have uncovered that 

aspartame, saccharin, and sucralose

have antimicrobial activity against 

common periodontal pathogens. 

Effect of NNS on Dental Health

Reference: 

Sylvetsky AC, Rother KI. Non-nutritive sweeteners in weight management and chronic disease: a review. Obesity (Silver Spring) 2018;26(4):635–640. 

oral bacteria break 

down fermentable 
ingredients

+ Sugar

production of 
acid

demineralization of 

tooth structure (loss of 

calcium and phosphate 
from the enamel)

Tooth decay

+ LCS











Ideally NNS should have…
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