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If you're trying to lose weight, avoiding sugar is one of the best ways to reduce your calorie intake. Many dieters use artificial sweeteners and artificially sweetened foods as a way to cut sugar without eliminating all things sweet. However, not all artificial sweeteners are calorie free. In fact, some have almost as many calories as sugar. They're also somewhat controversial.
Although the manufacturers' Web sites and the Food and Drug Administration (FDA) say that artificial sweeteners are perfectly safe, some consumer groups and physicians disagree.Even if you try to avoid artificial sweeteners, you may still be consuming them in products you've never considered. Did you know that artificial sweeteners are in your toothpaste, mouthwash,
chewable vitamins and cough drops?In this article, we'll look at how artificial sweeteners came about, how they're used and how they're approved. We'll also examine the individual sweeteners and learn about the controversies surrounding them. Saccharin, the first artificial sweetener, was discovered in 1879 by a scientist who failed to wash his hands before dinner and noticed
that his fingers tasted sweet. Other artificial sweeteners have also been discovered simply because scientists licked their fingers while testing a new drug or smoked a cigarette that was placed near a sweet-tasting compound. Poor personal hygiene has been the dieting industry's windfall.These laboratory discoveries underscore the fact that these sweeteners are artificial,
regardless of how they're advertised. Splenda®, the newest sweetener, has been sued by the sugar industry for trying to make people think it is more natural than it really is. In a study by the Center for Science in the Public Interest (CSPI), 57 percent of people thought Splenda was a natural product, not an artificial sweetener [ref].Why are there so many different artificial
sweeteners? The answer is that there is no one sweetener that can be used in every product that calls for sweetness. Sucralose (Splenda), for example, is used in baked goods because it can withstand heat. Aspartame is found in "light" and sugar-free dairy products like yogurt. Sugar alcohols like xylitol and sorbitol are routinely used in sugar-free ice cream. The tricky part about
sugar alcohols is that while they don't affect blood sugar or promote tooth decay, they have almost as many calories as sugar.In addition to "light" and "sugar-free" food products, you can find artificial sweeteners in liquid and chewable medications (particularly children's medications), throat lozenges, cough drops, chewable vitamins, toothpaste, mouthwash, and anything else that
could benefit from a little sweetness but shouldn't use sugar. Some products that could use sugar use artificial sweeteners simply because they're less expensive. A recent report from the Food Commission (UK) found that some orange sodas that were not marketed as "diet" were using blends of artificial sweeteners. Aspartame costs only two cents per liter of beverage,
compared with six cents per liter for sugar.If you don't want to ingest artificial sweeteners, you'll have to check ingredient labels and make sure you know the "real" names as opposed to the product names.Next, we'll look at some of the controversy surrounding artificial sweeteners. Artificial sweeteners, also called sugar substitutes, are substances that are used instead of sucrose
(table sugar) to sweeten foods and beverages. Because artificial sweeteners are many times sweeter than table sugar, much smaller amounts (200 to 20,000 times less) are needed to create the same level of sweetness. Artificial sweeteners are regulated by the U.S. Food and Drug Administration (FDA). The FDA, like the National Cancer Institute (NCI), is an agency of the
Department of Health and Human Services. The FDA regulates food, drugs, medical devices, cosmetics, biologics, tobacco products, and radiation-emitting products. The Food Additives Amendment to the Food, Drug, and Cosmetic Act, which was passed by Congress in 1958, requires the FDA to approve food additives, including artificial sweeteners, before they can be made
available for sale in the United States. However, this legislation does not apply to products that are “generally recognized as safe.” Such products do not require FDA approval before being marketed. Questions about artificial sweeteners and cancer arose when early studies showed 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. Similarly, studies of other FDA-approved sweeteners have not demonstrated clear evidence of an association with cancer in humans. Saccharin Studies in
laboratory rats during the early 1970s linked saccharin with the development of bladder cancer, especially in male rats. However, mechanistic studies (studies that examine how a substance works in the body) have shown that these results apply only to rats. Human epidemiology studies (studies of patterns, causes, and control of diseases in groups of people) have shown no
consistent evidence that saccharin is associated with bladder cancer incidence. Because the bladder tumors seen in rats are due to a mechanism not relevant to humans and because there is no clear evidence that saccharin causes cancer in humans, saccharin was delisted in 2000 from the U.S. National Toxicology Program’s Report on Carcinogens, where it had been listed
since 1981 as a substance reasonably anticipated to be a human carcinogen (a substance known to cause cancer). More information about the delisting of saccharin is available in the Report on Carcinogens, Fourteenth Edition. Aspartame Aspartame, distributed under several trade names (e.g., NutraSweet® and Equal®), was approved in 1981 by the FDA after numerous tests
showed that it did not cause cancer or other adverse effects in laboratory animals. A 2005 study raised the possibility that very high doses of aspartame might cause lymphoma and leukemia in rats (1). But after reviewing the study, FDA identified many shortcomings in it and did not alter its previous conclusion that aspartame is safe. In 2005, the National Toxicology Program
reported that aspartame exposure did not cause tumors in or affect the survival of two types of genetically modified mice (2).  In 2006, NCI examined human data from the NIH-AARP Diet and Health Study of over half a million retirees. Increasing consumption of aspartame-containing beverages was not associated with the development of lymphoma, leukemia, or brain cancer (3).
A 2013 review of epidemiologic evidence also found no consistent association between the use of aspartame and cancer risk (4). Sucralose Sucralose, marketed under the trade name Splenda®, was approved by the FDA as a sweetening agent for specific food types in 1998, followed by approval as a general-purpose sweetener in 1999. Sucralose has been studied extensively,
and the FDA reviewed more than 110 safety studies in support of its approval of the use of sucralose as a general-purpose sweetener for food. In 2016, the same laboratory that conducted the aspartame studies discussed above reported an increased incidence of blood cell tumors in male mice fed high doses of sucralose (5). However, as with the aspartame studies, FDA has
identified significant scientific shortcomings concerning the reported study results.  Acesulfame potassium, Neotame, and Advantame Three other artificial sweeteners are currently permitted for use in food in the United States: Acesulfame potassium (also known as ACK, Sweet One®, and Sunett®) was approved by the FDA in 1988 for use in specific food and beverage
categories, and was later approved as a general-purpose sweetener (except in meat and poultry) in 2002. Neotame, which is similar to aspartame, was approved by the FDA as a general-purpose sweetener (except in meat and poultry) in 2002. Advantame, which is also similar to aspartame, was approved by the FDA as a general-purpose sweetener (except in meat and poultry)
in 2014. Before approving these sweeteners, the FDA reviewed numerous safety studies that were conducted on each sweetener, including studies to assess cancer risk. The results of these studies showed no evidence that these sweeteners cause cancer or pose any other threat to human health. Cyclamate Because the findings in rats suggested that cyclamate might increase
the risk of bladder cancer in humans, the FDA banned the use of cyclamate in 1969. After reexamination of cyclamate’s carcinogenicity and the evaluation of additional data, scientists concluded that cyclamate was not a carcinogen or a co-carcinogen (a substance that enhances the effect of a cancer-causing substance). A food additive petition was filed with the FDA for the
reapproval of cyclamate, but this petition is currently being held in abeyance (not actively being considered). The FDA’s concerns about cyclamate are not cancer related. For more information about artificial sweeteners, contact the FDA at 1-888-SAFEFOOD (1-888-723-3366). Soffritti M, Belpoggi F, Esposti DD, Lambertini L. Aspartame induces lymphomas and leukaemias in
rats. European Journal of Oncology 2005; 10(2):107–116. National Toxicology Program. NTP report on the toxicology studies of aspartame (CAS No. 22839-47-0) in genetically modified (FVB Tg.AC hemizygous) and B6.129-Cdkn2atm1Rdp (N2) deficient mice and carcinogenicity studies of aspartame in genetically modified [B6.129-Trp53tm1Brd (N5) haploinsufficient] mice (feed
studies). National Toxicology Program genetically modified model report 2005; (1):1-222. [PubMed Abstract] Lim U, Subar AF, Mouw T, et al. Consumption of aspartame-containing beverages and incidence of hematopoietic and brain malignancies. Cancer Epidemiology, Biomarkers and Prevention 2006; 15(9):1654–1659 [PubMed Abstract] Marinovich M, Galli CL, Bosetti C,
Gallus S, La Vecchia C. Aspartame, low-calorie sweeteners and disease: regulatory safety and epidemiological issues. Food and Chemical Toxicology 2013; 60:109-15. [PubMed Abstract] Soffritti M, Padovani M, Tibaldi E, et al. Sucralose administered in feed, beginning prenatally through lifespan, induces hematopoetic neoplasias in male Swiss mice. International Journal of
Occupational and Environmental Health 2016; 22(1):7–17. [PubMed Abstract] If you would like to reproduce some or all of this content, see Reuse of NCI Information for guidance about copyright and permissions. In the case of permitted digital reproduction, please credit the National Cancer Institute as the source and link to the original NCI product using the original product's title;
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