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Abstract

Introduction

Global sugar consumption remains at alarmingly high levels, far exceeding World Health

Organization recommendations. This raises the question of whether sweeteners, as low-sugar

substitutes, can become a key solution to help people switch to healthier alternatives. WHO

guidelines suggest limiting free sugars to less than 10% of daily energy intake, with further
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benefits for reducing it to below 5%. Such changes can improve overall health and reduce the

risk of obesity, diabetes, cardiovascular diseases, and cancer. Among many sugar substitutes,

aspartame is one of the most widely used synthetic sweeteners.

Purpose

The purpose of this article is to review the health effects of aspartame, focusing on its safety,

cancer risk, impact on metabolism, obesity, diabetes, and other long-term effects. This paper

aims to present scientific evidence on aspartame’s safety, including studies supporting its use

and those raising concerns. It also discusses potential risks, especially for individuals with

phenylketonuria, and provides expert recommendations for its consumption.

Conclusion

Aspartame, a widely used sugar substitute, has caused controversy due to concerns about its

long-term health effects, such as potential cancer and neurodegenerative risks. However, most

health organizations consider aspartame safe when consumed in moderation. Despite some

studies linking it to health issues, there is insufficient evidence to confirm these risks in

humans. People with phenylketonuria should avoid aspartame, but for most, it is safe within

recommended daily intake limits.

Materials and methods: Our review is based on an analysis of material collected in 'Pubmed',

'Google Scholar' and other scientific articles using the keywords: aspartame, aspartame safety,

aspartame controversy.

Keywords: aspartame, aspartame safety, aspartame controversy

Introduction

Aspartame is a synthetic sweetener that has been widely used in the food and pharmaceutical

industries. It is often used in carbonated beverages, powdered drinks and various food

products. It was discovered by James M. Schlatter in 1965 [1], and its popularity has grown

since 1981, when it was first approved by the US Food and Drug Administration (FDA) as a

safe ingredient for use in food.
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Due to its extremely high sweetness, which exceeds that of sucrose by 200 to 300 times,

aspartame has become a popular choice in the food industry. It is characterized by a clean

taste, similar to that of sugar, without unwanted metallic or bitter notes. In addition, aspartame

is significantly cheaper than sugar, making it an attractive option for food manufacturers [2].

Aspartame (ll-aspartyl- ll-len-methyl-ester) consists of two natural amino acids: phenylalanine

and aspartic acid, joined by methanol. After ingestion, aspartame is metabolized by intestinal

enzymes (esterase and peptidase) to 3 amino acid isolates, phenylalanine (50%), aspartic acid

(40%) and methanol (10%) . Phenylalanine is further converted in the liver to tyrosine, which

in turn is converted to catecholamines such as dopamine, norepinephrine and epinephrine.

Elevated plasma concentrations of phenylalanine and aspartic acid can affect brain

neurochemistry, leading to increased transport of these amino acids into the brain.

As a large, neutral amino acid, phenylalanine competes with other amino acids for binding to

neurotransmitter transport. Excess phenylalanine can lead to reduced levels of catecholamines,

serotonin and dopamine. Aspartic acid is metabolized in the liver to lysine and methionine. At

high concentrations, it can cross the blood-brain barrier and interact with NMDA receptors,

leading to neurodegeneration.

Methanol metabolism varies among species. In primates, methanol is converted to

formaldehyde and then to formic acid. Formic acid is then metabolized to carbon dioxide and

water, and folic acid is also involved in this process. High concentrations of formic acid can

lead to metabolic acidosis, so people with low levels of folic acid are at greater risk of its

harmful effects [2].

Phenylalanine and aspartic acid occur naturally in many protein-rich foods, such as meat,

dairy products and vegetables. Although methanol can be harmful in large quantities, the

amount of methanol formed by the breakdown of aspartame is minimal-it is much less than

the natural methanol content of fruits and vegetables [3].

Because aspartame is a source of phenylalanine, people with phenylketonuria should avoid

excessive use of aspartame.
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Aspartame and obesity and weight control

According to the World Health Organization (WHO), more than one billion adults worldwide

are overweight, which is defined as a body mass index (BMI) of more than 25 kg/m². Of this

group, at least 300 million people are considered obese, with a BMI of 30 kg/m² or more [4].

Overweight and obesity are associated with a number of serious conditions that have

significant public health implications. These include hypertension, cardiovascular disease,

diabetes, depression and increased risk of cancers such as breast, endometrial, colon and

prostate cancer [5,6].

The replacement of sugar with sweeteners was intended to reduce total energy intake, which

could ultimately lead to weight loss in the population. While these assumptions seem

promising, so far there have been no conclusive results on this issue. Some studies suggest

that swapping sugar-sweetened beverages for those with artificial sweeteners does not affect

total energy intake, and may even lead to an increase [7,8]. Participants often compensate for

the caloric deficit resulting from the use of artificial sweeteners by increasing their energy

intake later. Moreover, there is evidence to suggest that both sugar-sweetened beverages and

those with artificial sweeteners may intensify subjective feelings of hunger, leading to greater

caloric intake and potential weight gain. These issues require further research [9,10].

Assessing the effect of artificial sweeteners on the increase in obesity is complicated. For

some people, consumption of diet products becomes an excuse for excessive caloric intake

from other sources. As a result, it is difficult to determine conclusively whether obesity is

directly related to the consumption of products containing artificial sweeteners, such as

aspartame, or whether it is due to an overall excess of calories in the diet [11].

Aspartame and diabetes
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Studies on aspartame have shown that this low-calorie sweetener has no significant effect on

blood glucose and insulin levels, making it safe for people with diabetes. It is even

recommended as a sugar substitute due to its low caloric value.

In a study of 62 patients with insulin-dependent and insulin-independent diabetes mellitus,

there were no significant differences in fasting glucose levels, postprandial glucose levels or

glycated hemoglobin (HbA1c) levels between the group consuming aspartame and the

placebo group. These results indicate that aspartame has no adverse effect on glycemic

control in people with diabetes, making it a safe sugar substitute for this group of patients [12].

Aspartame safety

Aspartame has been the subject of much controversy over the potential side effects of its use.

Among the concerns are headaches, feelings of fatigue, hearing impairment, allergies, skin

problems and also anxiety, depression and insomnia. In addition, there are doubts about its

effect on increased cancer risk [13,14]. As a result, the topic of aspartame remains the subject

of intense debate among scientists, doctors and consumers.

Potential carcinogenic properties

Aspartame has attracted controversy because of its potential health risks, including concerns

about its carcinogenic effects. These concerns are particularly related to the metabolism of

aspartame in the body, which leads to the formation of formaldehyde, a substance considered

a potential carcinogen.

The acceptable daily intake (ADI) of formaldehyde according to the World Health

Organization (WHO) is 0.2 mg per kilogram of body weight [15]. In turn, the International

Agency for Research on Cancer (IARC) classifies aspartame as a substance for which there is

limited evidence of carcinogenicity in humans (Group 2B [16]) . IARC documents indicate a

dose of 40 mg per kilogram of body weight as theoretically safe [17].
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Analyses indicate that the consumption of one liter of diet soda can lead to the conversion of

about 100-200 mg of aspartame into 10-20 mg of formaldehyde. This amount, depending on

one's perspective, may raise concerns or be considered acceptable. Consequently, the topic of

aspartame's safety and metabolism remains the subject of much research and discussion in the

scientific community.

An article by Philip J. Landrig and Kurt Straif, published in April 2021, discusses important

findings regarding aspartame and its potential carcinogenic effects. The researchers highlight

that aspartame, a commonly used artificial sweetener, is associated with an increased risk of

malignant tumors in rodents, especially after prenatal exposure. This suggests that aspartame's

carcinogenic risk may affect offspring at lower doses than those affecting adult rodents. The

study confirmed that 92.3% of cancers diagnosed in rodents exposed to aspartame were

indeed malignant, which contrasts with earlier critics who questioned the original diagnoses,

pointing to possible confounding factors such as Mycoplasma infections. The authors

underscore the public health significance of these findings, calling on national and

international health agencies to re-evaluate their assessments of aspartame, particularly in the

context of prenatal and early postnatal exposures [18].

The following study that takes a closer look at the safety of aspartame consumption was

published in the journal PLOS Medicine under the title “Artificial sweeteners and cancer risk:

results from the NutriNet-Santé population-based cohort study” provides new information on

the link between artificial sweetener consumption and cancer risk. The results suggest that

higher intake of these substances may be associated with an increased risk of various types of

cancer, especially in women. The study's authors emphasize that these observations should be

interpreted with caution, as there is a need for further research to confirm these findings and

clarify the mechanisms by which artificial sweeteners may affect cancer risk [19].

Despite numerous studies, there is still a lack of solid scientific evidence supporting

aspartame's harm to humans. An article published in Nature on July 14, 2023 reports that the

World Health Organization (WHO) has classified aspartame as “possibly carcinogenic.” This

means that while the available evidence is insufficient, there are some signals that may

suggest a potential risk. So far, human studies have not shown convincing evidence to support

the claim that aspartame is carcinogenic [20].
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Prenatal exposure to low-calorie sweeteners, including aspartame

Several animal studies have shown that prenatal exposure to low-calorie sweeteners,

including aspartame, can affect infant health outcomes. They point to a risk of premature birth,

increased infant weight, offspring preference for sweet foods, and to elevated fasting blood

glucose levels and reduced insulin sensitivity in later life. Consequently, it is recommended

that pregnant and lactating women avoid aspartame [21-23].

Potential epileptic effects

Aspartame has been accused of increasing the risk of epileptic seizures, prompting researchers

to conduct an experiment on eighteen epilepsy sufferers who regularly consumed the

sweetener. The study involved 16 adults and two children, who were given meals containing

high doses of aspartame (50 mg/kg, higher than the recommended dose) and meals without

aspartame as a control group (placebo).

The results showed that aspartame had no effect on the frequency of epileptic seizures. The

number of seizures did not differ significantly between the aspartame and placebo groups,

suggesting that there is no direct relationship between aspartame consumption and epileptic

seizures [24].

Potential allergy and skin problems

A clinical trial published in 1993 examined hypersensitivity reactions to aspartame in patients

with a history of urticaria and angioedema. Twenty-one participants were recruited over four

years and given different doses of aspartame (50, 300, 600 mg) and placebo in a double-blind

study.
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The results showed that the number of allergic reactions was similar in both groups,

suggesting no significant statistical differences (p = 1.00). In addition, the incidence of other

adverse reactions was also comparable (p ≥ 0.29). The study's conclusions indicate that

aspartame and its metabolites do not cause urticarial reactions or angioedema more often than

placebo in hypersensitive subjects [25].

A double-blind, randomized trial conducted in the United Kingdom compared a group of

people reporting hypersensitivity to aspartame with a non-hypersensitive group. Participants

were given snack bars containing 100 mg of aspartame or not, with at least a seven-day

interval between each administration. The results showed no significant differences in

responses between the sensitive and non-sensitive groups, suggesting that there are no adverse

effects associated with acute aspartame consumption [26].

Some studies suggest that aspartame ingestion can lead to the onset of skin problems-systemic

contact dermatitis (SCD). There is a possibility that aspartame can induce this condition,

manifested by inflammation of the skin, which may be related to the accumulation of

formaldehyde, which is a metabolite of aspartame. However, to induce formaldehyde

accumulation, aspartame consumption would have to be at very high levels. Such side effects

have been observed in both adults and children. For example, in an 11-year-old patient who

struggled with general dermatitis and eyelid inflammation, discontinuation of an aspartame-

containing product resulted in improvement of symptoms. Similarly, a 60-year-old patient

with six months of eyelid inflammation also experienced complete resolution of symptoms

within a week after discontinuing an aspartame-based sweetener [27,28].

Potential increased risk of developing multiple sclerosis

Speculation about a link between aspartame and multiple sclerosis was based on the toxicity

of formic acid, which is produced by the conversion of methanol during the breakdown of

aspartame. The Multiple Sclerosis Society of Canada, in its Medical Update Memo statement,

unequivocally rejected these allegations. The organization based its position on studies that

prove that consuming large amounts of aspartame-containing foods and beverages causes only
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minor changes in blood levels of methanol and formic acid, thus showing no link to the

development of multiple sclerosis [29].

Autism

Autism is a neurodevelopmental disorder that manifests as difficulties in communication,

social interaction and the presence of repetitive behaviors. Numerous studies suggest that

genetic, environmental and immunological factors may play a role in the pathogenesis of

autism.

The link between aspartame and Autism Spectrum Disorder (ASD) was noted in 1983, when

an increase in ASD cases coincided with the growing consumption of diet drinks containing

this popular sweetener [30]. There was speculation that aspartame's effect on ASD may have

been related to the process of metabolizing methanol, which could lead to DNA and RNA

deactivation. These changes have been observed in the brains of ASD sufferers [31].

Nevertheless, studies have shown that aspartame alone does not cause autism [32].

Methanol was previously present in other products such as canned vegetables and cigarette

smoke, and this did not result in higher rates of ASD. Moreover, when Pepsi Cola removed

aspartame from its beverages for a time, it did not reduce the rate of autism in the United

States [33].

Dental benefits

The potential benefit of low/no calorie sweeteners (including aspartame) in tooth decay when

consumed in place of sugars has been noted.

Dental caries is one of the most prevalent chronic diseases in the world, characterized by local

destruction of hard dental tissues. It is a multifactorial disease that occurs in the presence of a
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pathogenic biofilm and frequent exposure to sugars. Aspartame , as a non-nutritive sweetener,

is gaining popularity in the context of oral health. In vitro studies have analyzed the effects of

non-nutritive sweeteners (including aspartame) on the bacterial biofilm, particularly on

Streptococcus mutans and Streptococcus sanguinis, which play a key role in caries processes.

The results show that non-nutritive sweeteners significantly inhibit the growth and acid

production of S. mutans, which translates into a reduction in the biofilm's cariogenic potential.

In addition, a favorable change in the ratio of S. mutans to S. sanguinis was observed in

biofilms with non-nutritive sweeteners, suggesting a better microbial balance. Increased pH

values and decreased extracellular polysaccharide (EPS) production indicate a reduced risk of

caries when using low-nutritive sweeteners instead of sucrose. In conclusion, non-nutritive

sweeteners not only do not promote the development of caries, but may also promote oral

health by stabilizing the microbiome [34].

DISCLOSURE

Author`s contribution:

Conceptualization: Milena Biernikiewicz, Anna Wilewska, Artur Hovsepyan , Konstanty

Alabrudziński , Kinga Borowiec

Methodology: Milena Biernikiewicz, Agnieszka Borowiec, Artur Hovsepyan, Konstanty

Alabrudziński

Software: Bartosz Pomirski, Agata Pomirska, Anna Wilewska, Paulina Kwaśniewska, Bartosz

Pomirski

Check:Agata Pomirska, Julia Biernikiewicz, Anna Wilewska , Kinga Borowiec, Bartosz

Pomirski

Fornal Analysis:Agata Pomirska, Julia Biernikiewicz, Agnieszka Borowiec, Paulina

Kwaśniewska, Bartosz Pomirski

Resources: Julia Biernikiewicz, Milena Biernikiewicz, Agnieszka Borowiec, Artur

Hovsepyan , Kinga Borowiec, Paulina Kwaśniewska

Data Curation: Agnieszka Borowiec, Kinga Borowiec, Julia Biernikiewicz, Anna Wilewska,

Artur Hovsepyan, Agata Pomirska, Konstanty Alabrudziński, Milena Biernikiewicz

Writing-rough preparation:Paulina Kwaśniewska, Bartosz Pomirski, Agata Pomirska,

Konstanty Alabrudziński, Julia Biernikiewicz, Agnieszka Borowiec



12

Writing-review and editing: Kinga Borowiec, Milena Biernikiewicz, Anna Wilewska,

Konstanty Alabrudziński, Milena Biernikiewicz

Supervision: Anna Wilewska, Paulina Kwaśniewska, Bartosz Pomirski, Agata Pomirska,

Paulina Kwaśniewska

Project Administration: Agnieszka Borowiec, Bartosz Pomirski, Konstanty Alabrudziński, ,

Kinga Borowiec, Artur Hovsepyan , Milena Biernikiewicz

Receiving funding –no specific funding.

All authors have read and agreed with the published version of the manuscript.

Financial statement

This research received no external funding.

Institutional Review Board Statement

Not applicable.

Informed Consent Statement

Not applicable.

Data Availibity Statement

Not applicable.

Conflict of interest

The authors deny any conflict of interest.

Bibliography

[1] Czarnecka K, Pilarz A, Rogut A, Maj P, Szymańska J, Olejnik Ł, Szymański P.

Aspartame-True or False? Narrative Review of Safety Analysis of General Use in Products.

Nutrients. 2021 Jun 7;13(6):1957. doi: 10.3390/nu13061957. PMID: 34200310; PMCID:

PMC8227014.

[2] Nutrition Reviews. (2017). A closer look at the safety of aspartame. Nutrition Reviews,

75(9), 718–730.

[3] Polish Federation of Food Producers. (n.d.). Aspartame – truth or falsehood?



13

[4] World Health Organization (WHO). (2020). World Health Organization report: Obesity:

Preventing and managing the global epidemic.

[5] Allison DB, Fontaine KR, Manson JE, Stevens J, VanItallie TB. Annual deaths

attributable to obesity in the United States. JAMA. 1999 Oct 27;282(16):1530-8. doi:

10.1001/jama.282.16.1530. PMID: 10546692.

[6] Must A, Spadano J, Coakley EH, Field AE, Colditz G, Dietz WH. The disease burden

associated with overweight and obesity. JAMA. 1999 Oct 27;282(16):1523-9. doi:

10.1001/jama.282.16.1523. PMID: 10546691.

[7] Holt SH, Sandona N, Brand-Miller JC. The effects of sugar-free vs sugar-rich beverages

on feelings of fullness and subsequent food intake. Int J Food Sci Nutr. 2000 Jan;51(1):59-71.

doi: 10.1080/096374800100912. PMID: 10746106.

[8] Lavin JH, French SJ, Read NW. The effect of sucrose- and aspartame-sweetened drinks on

energy intake, hunger and food choice of female, moderately restrained eaters. Int J Obes

Relat Metab Disord. 1997 Jan;21(1):37-42. doi: 10.1038/sj.ijo.0800360. PMID: 9023599.

[9] Almiron-Roig E, Drewnowski A. Hunger, thirst, and energy intakes following

consumption of caloric beverages. Physiol Behav. 2003 Sep;79(4-5):767-73. doi:

10.1016/s0031-9384(03)00212-9. PMID: 12954421.

[10] Black RM, Leiter LA, Anderson GH. Consuming aspartame with and without taste:

differential effects on appetite and food intake of young adult males. Physiol Behav. 1993

Mar;53(3):459-66. doi: 10.1016/0031-9384(93)90139-7. PMID: 8451310.

[11] Steffen, B. T., Jacobs, D. R., Yi, S. Y., et al. (2023). Long-term aspartame and saccharin

intakes are related to greater volumes of visceral, intermuscular, and subcutaneous adipose

tissue: The CARDIA study. International Journal of Obesity, 47(5), 939–947.

[12] Jeanine Kullessa Nehrling, Peter Kobe, McLane P McLane, Ronald E Olson, Savitri

Kamath, David L Horwitz; Aspartame Use By Persons with Diabetes. Diabetes Care 1

September 1985; 8 (5): 415–417.

[13] Choudhary, A. K., & Lee, Y. Y. (2017). Neurophysiological symptoms and aspartame:

What is the connection? Nutritional Neuroscience, 21(5), 306–316.

[14] Magnuson, B. A., Burdock, G. A., Doull, J., Kroes, R. M., Marsh, G. M., Pariza, M.

W., … Williams, G. M. (2007). Aspartame: A Safety Evaluation Based on Current Use

Levels, Regulations, and Toxicological and Epidemiological Studies. Critical Reviews in

Toxicology, 37(8), 629–727.



14

[15] International Council for Harmonisation (ICH). (2021). ICH M7(R2): Assessment and

control of DNA reactive (mutagenic) impurities in pharmaceuticals to limit potential

carcinogenic risk.

[16] International Agency for Research on Cancer (IARC). (n.d.). IARC Monographs

classification. IARC Infographics.

[17] International Agency for Research on Cancer (IARC). (2023). Aspartame hazard and risk

assessment results released. IARC News.

[18] Landrigan, P. J., & Straif, K. (2021). Aspartame and cancer – new evidence for causation.

Environmental Health, 20, Article 42

[19] Debras C, Chazelas E, Srour B, Druesne-Pecollo N, Esseddik Y, Szabo de Edelenyi F,

Agaësse C, De Sa A, Lutchia R, Gigandet S, Huybrechts I, Julia C, Kesse-Guyot E, Allès B,

Andreeva VA, Galan P, Hercberg S, Deschasaux-Tanguy M, Touvier M. Artificial sweeteners

and cancer risk: Results from the NutriNet-Santé population-based cohort study. PLoS Med.

2022 Mar 24;19(3):e1003950. doi: 10.1371/journal.pmed.1003950. PMID: 35324894;

PMCID: PMC8946744.

[20] Geha, R., Buckley, C.E., Greenberger, P., Patterson, R., Polmar, S., Saxon, A., Rohr, A.,

Yang, W., Drouin, M. (1993). Aspartame is no more likely than placebo to cause

urticaria/angioedema: Results of a multicenter, randomized, double-blind, placebo-controlled,

crossover study. Journal of Allergy and Clinical Immunology, 92(2), 348–357.

[21] Goran MI, Plows JF, Ventura EE. Effects of consuming sugars and alternative

sweeteners during pregnancy on maternal and child health: evidence for a secondhand sugar

effect. Proc Nutr Soc. 2019 Aug;78(3):262-271. doi: 10.1017/S002966511800263X. Epub

2018 Dec 3. PMID: 30501650; PMCID: PMC7441786.

[22] Azad MB, Sharma AK, de Souza RJ, Dolinsky VW, Becker AB, Mandhane PJ, Turvey

SE, Subbarao P, Lefebvre DL, Sears MR; Canadian Healthy Infant Longitudinal

Development Study Investigators. Association Between Artificially Sweetened Beverage

Consumption During Pregnancy and Infant Body Mass Index. JAMA Pediatr. 2016 Jul

1;170(7):662-70. doi: 10.1001/jamapediatrics.2016.0301. PMID: 27159792.

[23] Yeyi Zhu, Sjurdur F Olsen, Pauline Mendola, Thorhallur I Halldorsson, Shristi Rawal,

Stefanie N Hinkle, Edwina H Yeung, Jorge E Chavarro, Louise G Grunnet, Charlotta

Granström, Anne A Bjerregaard, Frank B Hu, Cuilin Zhang, Maternal consumption of

artificially sweetened beverages during pregnancy, and offspring growth through 7 years of



15

age: a prospective cohort study, International Journal of Epidemiology, Volume 46, Issue 5,

October 2017, Pages 1499–1508

[24] Rowan AJ, Shaywitz BA, Tuchman L, francuski JA, Luciano D, Sullivan CM. Aspartam

i podatność na drgawki: wyniki badania klinicznego u osób wrażliwych. Epilepsia. 1995

Mar;36(3):270-5. doi: 10.1111/j.1528-1157.1995.tb00995.x. PMID: 7614911.

[25] Geha R, Buckley CE, Greenberger P, Patterson R, Polmar S, Saxon A, Rohr A, Yang W,

Drouin M. Aspartame is no more likely than placebo to cause urticaria/angioedema: results of

a multicenter, randomized, double-blind, placebo-controlled, crossover study. J Allergy Clin

Immunol. 1993 Oct;92(4):513-20. doi: 10.1016/0091-6749(93)90075-q. PMID: 8409113.

[26] Sathyapalan T, Thatcher NJ, Hammersley R, Rigby AS, Courts FL, Pechlivanis A,

Gooderham NJ, Holmes E, le Roux CW, Atkin SL. Aspartame sensitivity? A double blind

randomised crossover study. PLoS One. 2015 Mar 18;10(3):e0116212. doi:

10.1371/journal.pone.0116212. Erratum in: PLoS One. 2015 May 07;10(5):e0126039. doi:

10.1371/journal.pone.0126039. PMID: 25786106; PMCID: PMC4364783.

[27] Aquino M, Rosner G. Systemic Contact Dermatitis. Clin Rev Allergy Immunol. 2019

Feb;56(1):9-18. doi: 10.1007/s12016-018-8686-z. PMID: 29766368.

[28] Hill AM, Belsito DV. Systemic contact dermatitis of the eyelids caused by formaldehyde

derived from aspartame? Contact Dermatitis. 2003 Nov;49(5):258-9. doi: 10.1111/j.0105-

1873.2003.0225a.x. PMID: 14996049.

[29] Health Canada. (n.d.). Aspartame - A Health Canada perspective. Health Canada Report.

[30] Ratajczak, H. V. (2011). Theoretical aspects of autism: Causes—A review. Journal of

Immunotoxicology, 8(1), 68–79.

[31] Czarnecka K, Pilarz A, Rogut A, Maj P, Szymańska J, Olejnik Ł, Szymański P.

Aspartame-True or False? Narrative Review of Safety Analysis of General Use in Products.

Nutrients. 2021 Jun 7;13(6):1957. doi: 10.3390/nu13061957. PMID: 34200310; PMCID:

PMC8227014.

[32] Walton RG, Monte WC. Dietary methanol and autism. Med Hypotheses. 2015

Oct;85(4):441-6. doi: 10.1016/j.mehy.2015.06.025. Epub 2015 Jul 3. PMID: 26160050.

[33] Parker W, Hornik CD, Bilbo S, Holzknechcht ZE, Gentry L, Rao R, Lin SS, Herbert MR,

Nevison CD. Rola stresu oksydacyjnego, stanu zapalnego i ekspozycji na paracetamol od

urodzenia do wczesnego dzieciństwa w indukcyjności autyzmu. J Int Med Res (ang.). 2017

Apr;45(2):407-438. doi: 10.1177/030006017693423. Epub 2017 Mar 16. PMID: 28415925;

PMCID: PMC5536672.



16

[34] Zhu, J., Liu, J., Li, Z., Xi, R., Li, Y., Peng, X., Xu, X., Zheng, X., & Zhou, X. (2021).

The effects of nonnutritive sweeteners on the cariogenic potential of oral microbiome.

Clinical and Translational Medicine, 11(6), e476.


