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Anyone who says saccharin is injurious to health is 
an idiot. Dr. Rixey gives it to me every day.” 
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Stellman SD, Garfinkel L.  Prev Med 1986;15:195-202

(N=78,694 Females)



Blackburn et al., Am J Clin Nutr 1997;65:409-418

N=81
N=82



CONCLUSIONS

• Stellman & Garfinkel
• “These data do not support the hypothesis that long-term 

AS [aspartame] use either helps in losing weight or 
prevents weight gain.”

• Blackburn et al.
• “…the use of aspartame-containing foods and beverages is 

as effective at promoting weight loss as the same diet, 
exercise, and behavior program devoid of aspartame-
containing products.”



Effects of NNS on Appetite
All studies including a comparison between different sweetness levels (same 
caloric value – the addition principle) have revealed a stimulatory effect of 
sweetness on hunger and/or food intake.(Rogers and Blundell 1989)

A review of published data shows that although intense sweeteners have 
been shown to increase hunger ratings in some studies in humans, this has 
not been a consistent and reproducible observation.  (Renwick 1994)

Reports of a small increase in subjective appetite when aspartame is added 
to water have come from two laboratories15,16.  This small transient effect 
seems specific to the addition of aspartame to water and has not been found 
in studies utilizing familiar beverages… (Anderson and Leiter 1996)

Artificial sweeteners do not increase energy intake or ratings of hunger 
(Benton 2005)

No stimulation of  appetite was observed following the consumption of  
intense sweeteners in such foods as …(Bellisle and Drewnowski 2007)



Effects of NNS on Energy Intake
All studies including a comparison between different sweetness levels (same caloric 
value – the addition principle) have revealed a stimulatory effect of sweetness on 
hunger and/or food intake.  (Rogers and Blundell 1989)

Aspartame has not been found to increase food intake; indeed, both short term and 
long-term studies has shown that consumption of aspartame-sweetened foods or 
drinks is associated with either no change or a reduction in food intake (Rolls 1991)

Any slight effect on perceived hunger has not been translated into an increase in food 
ingestion… (Renwick 1994)

There is no evidence that the addition of an intense sweetener to a plain stimulus 
promotes appetite or results in increased food consumption during some later meal.  
(Drewnowski 1995)

Artificial sweeteners do not increase energy intake or ratings of hunger (Benton 2005)

Most studies that have measured food intakes following ingestion of 
aspartame-sweetened preloads, as compared to sucrose, reported 
no significant effects (Bellisle and Drewnowski 2007)



Effects of NNS on Body Weight
… it has little impact on the controls of food intake and body weight (Rolls 1991)

The published database does not support the concept that the consumption of intense 
sweeteners results in a paradoxical increase in calorie intake and body weight.  
(Renwick 1994)

In seems unlikely, however, that the availability of intense sweeteners, and the food and 
beverages that contain them, has had any impact on the prevention of weight gain. 
(Anderson and Leiter 1996)

Consequently, it does appear to be difficult to undereat (diet) simply by substituting 
artificial sweeteners for carbohydrates (Blundell and Green 1996)

there has been no satisfactory study that has considered the value off artificial 
sweeteners in long-term weight maintenance (Benton 2005)

The meta-analyses demonstrate that using foods and drinks sweetened with aspartame 
instead of sucrose results in a significant reduction in both both energy 
intakes and bodyweight (de la Hunty, Giibson et al. 2006)

Their ultimate effect will depend on their integration within a reduced 
energy diet. (Bellisle and Drewnowski 2007)



Graph retrieved from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2892765/
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RECENT ADVANCES

• Microbiota
• Neural imaging
• Sweet receptors in the GI tract



RECENT PROVOCATIVE QUESTIONS

• Oral sensing – activation of reward centers
• Microbiota – carbohydrate metabolism, energy 

extraction
• Gut peptide secretion – appetitive signaling
• Disrupted learning– stimulation of appetite and energy 

intake
• Epidemiological studies – positive association between 

HIS use and BMI



SWEET ADDICTION - CONSIDER
• Was food less palatable earlier in time?
• If highly processed foods are addictive because they are rapidly 

absorbed, why is fat implicated?
• There is no evidence linking any specific nutrient or food to 

addictive behavior – any food can be rewarding when hungry
• There is an order of magnitude difference in dopamine response to 

drugs of abuse compared to food
• Best estimates are addiction is present only in <5% of the 

population, so does not account for obesity prevalence
• Binge Eating Disorder is not reliably linked to Food Addiction 
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De Araujo et al., Neuron 2008;57:930-941.
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Palmnas et al., PLOSone 2014;9:e109841



Palmnas et al., PLOSone 2014;9:e109841

OGTT

ITT



Suez et al., Nature 2014 doi:10.1038/nature13793



RECENT PROVOCATIVE QUESTIONS

• Oral sensing – activation of reward centers
• Microbiota – carbohydrate metabolism, energy 

extraction
• Gut peptide secretion – appetitive signaling
• Disrupted learning – stimulation of appetite and energy 

intake
• Epidemiological studies – positive association between 

HIS use and BMI



Jang et al., PNAS 2007;104:38:15069-15074.



Mace et al., J Physiol 2007;582:379-392.



Human Participants (BMI ~18kg/M2) Fasting
Intraduodenal infusion of sucralose (4mM, 600 ml, ~14mg/kk) + glucose (~30g) 
+ 3-OMG (~3g) over 2.5 hours

Ma et al., Br J Nutr 2010,104:803-806



Human Participants (Obese:  BMI ~ 40kg/m2) Fasting
Oral ingestion of sucralose (2 mM, 60 ml, ~0.64 mg/kg) + glucose (~75g):  OGTT

Pepino et al., Diabetes Care 2013;36:2530-2535



Human Participants (BMI ~26kg/m2), Fasting
Oral ingestion of 8 oz caffeine-free diet soda (sucralose/Ace-K blend) + glucose 
(~75g), OGTT

Brown et al., Diabetes Care 2009;32:2184-2186



Human participants (BMI ~30.3kg/m2), Fasted
Oral ingestion of 24mg of sucralose in 200ml water; 72mg or aspartame in 200ml of 
water or 200ml of water before 75g CHO OGTT

Temizkan et al., Eur J Clin Nutr 2014; doi:10.1038/ejcn.2014.208



RECENT PROVOCATIVE QUESTIONS

• Oral sensing – activation of reward centers
• Microbiota – carbohydrate metabolism, energy 

extraction
• Gut peptide secretion – appetitive signaling
• Disrupted learning – stimulation of appetite and energy 

intake
• Epidemiological studies – positive association between 

HIS use and BMI



Swithers & Davidson Behav Neurosci 2008;122:161-173.



Fig. 2. Effects of sweet taste on measures of cumulative energy intake across the day in HASB and LASB. Hashed bars 
represent LASB, solid bars represent HASB. In each pair, the dark bars on the left represent consumption after the W preload,
the pale bars on the right represent consumption after the AS preload. ⁎Significant differences ( pb0.05) between Wand AS 
preloads in LASB, no differences in HASB. #Significant differences ( pb0.05) between LASB and HASB, 
independent of preload.

Appleton & Blundell.  Physiol Behav 2007;92:479-486.



RECENT PROVOCATIVE QUESTIONS

• Oral sensing – activation of reward centers
• Microbiota – carbohydrate metabolism, energy 

extraction
• Gut peptide secretion – appetitive signaling
• Disrupted learning – stimulation of appetite and energy 

intake
• Epidemiological studies – positive association between 

HIS use and BMI



Miller & Perez AJCN 2014;100:765-777

HIS Prospective Cohort Studies  - Substitute HIS for NS in Foods or  Beverages



Miller & Perez AJCN 2014;100:765-777

RCT trials -
Replacement 
of NS with HIS

All Participants Age

Sex Food Form



Rogers et al., Int J Obes 2015; doi: 10.1038/ijo.2015.177

HIS Prospective Cohort Studies



Rogers et al., Int J Obes 2015; doi: 10.1038/ijo.2015.177

Longer-Term Intervention Trials  (LCS vs Sugar)



Rogers et al., Int J Obes 2015; doi: 10.1038/ijo.2015.177

Longer-Term Intervention Trials  (LCS vs Water)



Peters et al., Obesity 2016;24:297-304



SUMMARY
• The sweetness of LCS may activate brain reward 

centers, but the implications for ingestive behavior 
and body weight are questionable.

• Cohort studies suggest LCS consumption is 
associated with higher BMI, but RCT’s indicate LCS 
use is associated with lower BMI. 

• Multiple mechanisms have been proposed 
implicating LCS use with increased energy intake, 
but strong evidence is available for none.  
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