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Low-­‐calorie	
  Sweeteners	
  and	
  Weight:	
  
A	
  Webinar	
  for	
  Health	
  Educators	
  

TM	
  

Welcome	
  

TM	
  

Carolyn Dunn 
Professor 
NC State University 

Low-­‐calorie	
  
Sweeteners	
  

IN	
  THE	
  NEWS	
  

Why	
  are	
  we	
  interested	
  in	
  low-­‐calorie	
  sweeteners?	
  

•  Replace	
  caloric	
  sweeteners	
  	
  
•  PotenAal	
  to	
  decrease	
  overall	
  calories	
  in	
  the	
  diet	
  –	
  
small	
  changes	
  model	
  

•  Allow	
  for	
  the	
  consumpAon	
  of	
  similar	
  foods	
  with	
  
lowered	
  calories	
  

•  Strategy	
  for	
  weight	
  management?	
  

Obesity	
  Crisis	
  

880	
  calories	
   160	
  calories	
  

160	
  calories:	
  
non-­‐fat	
  sugar-­‐free	
  

LaLe	
  
(medium)	
  

0	
  calories:	
  
diet	
  cola	
  
(20	
  oz.)	
  

0	
  calories:	
  
tea	
  with	
  arAficial	
  

sweetener	
  
(16	
  oz.)	
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880	
  calories	
  	
  
versus	
  
160	
  calories	
  

Glossopharyngeal	
  
Nerve	
  

Facial	
  Nerve	
  

Anatomy	
  of	
  Taste	
   Sweet	
  Receptors	
  in	
  the	
  Mouth	
  

From:	
  Yasumatsu	
  Y	
  et	
  al.	
  MulAple	
  receptors	
  underlie	
  glutamate	
  taste	
  responses	
  in	
  mice.	
  Am	
  J	
  Clin	
  Nutr	
  90(suppl):	
  747S-­‐752S,	
  2009).	
  

Both	
  caloric	
  and	
  low-­‐calorie	
  sweeteners	
  
interact	
  with	
  the	
  sweet	
  taste	
  receptor	
  

Aspartame/Neotame 
Monellin 

Source:	
  S.	
  D.	
  Munger	
  

Do	
  LCS	
  cause	
  weight	
  gain	
  ?	
  

No.	
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Original	
  Research	
  Communica9ons	
  

Sucrose	
  compared	
  with	
  arAficial	
  sweeteners:	
  different	
  effects	
  on	
  
ad-­‐libitum	
  food	
  intake	
  and	
  body	
  weight	
  a`er	
  10	
  wk	
  of	
  
supplementaAon	
  in	
  overweight	
  subjects1-­‐3	
  

Anne Raben, Tatjana H Vasilaras, A Christina Møller, and Arne Astrup  

•  Overweight	
  subjects	
  (BMI	
  ~28);	
  n	
  =	
  41:	
  35♀	
  /6♂).	
  

•  Instructed	
  to	
  ingest	
  minimum	
  amount	
  daily	
  of	
  supplied	
  liquid	
  
and	
  solid	
  foods,	
  sweetened	
  with	
  either	
  sucrose	
  or	
  arAficial	
  
sweeteners,	
  added	
  to	
  their	
  normal	
  diet.	
  (sucrose	
  intake	
  
calculated	
  to	
  be	
  ~20%	
  total	
  daily	
  energy	
  intake)	
  

•  Liquids	
  were	
  carbonated	
  so`	
  drinks	
  and	
  fruit	
  juices;	
  solids	
  
were	
  yogurt,	
  marmalade,	
  ice	
  cream,	
  stewed	
  fruits.	
  

Study	
  Design:	
  

Raben	
  A	
  et	
  al.,	
  American	
  Journal	
  of	
  Clinical	
  Nutri9on	
  76:721-­‐729,	
  2002	
  

Carbs	
  
(excluding	
  
	
  	
  sucrose)	
  

Sucrose	
  

Fat	
  

Protein	
  
Alcohol	
  

Sucrose	
  Group	
   Sweetener	
  Group	
  

Figure	
  2.	
  Mean	
  (±	
  SEM)	
  changes	
  
in	
  body	
  weight	
  during	
  and	
  
intervenGon	
  in	
  which	
  overweight	
  
subjects	
  consumed	
  supplements	
  
containing	
  either	
  sucrose	
  (,	
  
n=21)	
  or	
  arGficial	
  sweeteners	
  (,	
  
n=20)	
  daily	
  for	
  10	
  wk.	
  	
  

From:	
  Raben	
  A	
  et	
  al.,	
  American	
  Journal	
  
of	
  Clinical	
  Nutri9on	
  76:721-­‐729,	
  2002.	
  

Sucrose	
  

ArAficial	
  Sweeteners	
  

Blackburn	
  GL	
  et	
  al.,	
  Am	
  J	
  Clin	
  Nutr	
  	
  65:	
  409-­‐418	
  (1997).	
  

• 	
  Obese	
  women	
  (n≅80/group).	
  

• 	
  19-­‐wk	
  treatment	
  :	
  diet	
  +	
  
exercise	
  instrucAon.	
  

•  3-­‐wk	
  run-­‐in	
  period	
  

• 	
  	
  16-­‐wk	
  dietary	
  treatment:	
  
	
  1,000	
  kcal/day	
  diet.	
  
	
  50%	
  lo-­‐cal	
  diet	
  no	
  APM.	
  
	
  50%	
  lo-­‐cal	
  diet	
  with	
  APM.	
  

• 	
  	
  52-­‐wk	
  maintenance	
  phase.	
  	
  
	
  1,500	
  kcal/day	
  diet.	
  
	
  ConAnue	
  no	
  APM	
  group.	
  
	
  ConAnue	
  APM	
  group.	
  

• 	
  	
  Follow-­‐up	
  at	
  175	
  wk.	
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CONCLUSIONS	
  

•  LCS	
  cause	
  sweet	
  taste	
  –	
  they	
  do	
  so	
  	
  by	
  
interacAng	
  with	
  the	
  same	
  sweet	
  receptor	
  as	
  
caloric	
  sweeteners.	
  

•  LCS	
  facilitate	
  weight	
  loss	
  in	
  humans	
  by	
  
reducing	
  the	
  caloric	
  content	
  of	
  sweet	
  foods.	
  

Low-­‐calorie	
  Sweeteners	
  and	
  
Children:	
  ImplicaAons	
  for	
  
Weight	
  Management	
  

Young	
  children	
  prefer	
  
familiar	
  and	
  sweet.	
  	
  

Low-­‐calorie	
  sweeteners	
  and	
  weight	
  in	
  children	
  

•  Short	
  term	
  randomized	
  controlled	
  trials	
  –	
  LCS	
  are	
  neutral	
  
or	
  show	
  modest	
  weight	
  loss	
  

•  No	
  strong	
  clinical	
  evidence	
  to	
  suggest	
  pro	
  or	
  con	
  with	
  
respect	
  to	
  body	
  weight	
  in	
  children	
  and	
  LCS	
  use	
  	
  

•  Long-­‐term	
  effects	
  of	
  LCS	
  in	
  children	
  and	
  adolescents	
  
with	
  respect	
  to	
  weight	
  are	
  unknown	
  

The recommendation of limiting (or 
eliminating) SSB in children is 
endorsed by many professional 
organizations. Whether simply 
replacing those beverages with 
“diet” drinks will have an impact on 
body weight is yet to be determined.  

What	
  to	
  recommend	
  to	
  parents?	
  

“The	
  paucity	
  of	
  data	
  regarding	
  the	
  effects	
  of	
  LCS	
  
use	
  in	
  children	
  and	
  adolescents	
  creates	
  
challenges	
  in	
  decision	
  making	
  for	
  health	
  care	
  
providers	
  and	
  parents”	
  

Foreyt J, Kleinman R, Brown RJ, Lindstrom 
R. The use of low-calorie sweeteners by 
children: implications for weight management. 
J Nutr. SUBMITTED 



10/12/11 

5 

Resources	
  for	
  more	
  informaAon	
  about	
  
low-­‐calorie	
  sweeteners	
  

The	
  InternaGonal	
  Life	
  Sciences	
  InsGtute,	
  North	
  America	
  

•  ILSI	
  North	
  America’s	
  Low-­‐Calorie	
  Sweeteners	
  CommiLee	
  page:	
  
hLp://www.ilsi.org/NorthAmerica/Pages/LowCalorieSweeteners.aspx	
  

The	
  InternaGonal	
  Food	
  InformaGon	
  Council	
  

•  Fact	
  Sheet	
  on	
  Low-­‐Calorie	
  Sweeteners:	
  
hLp://www.foodinsight.org/Resources/Detail.aspx?topic=Facts%20about%20Low-­‐Calorie
%20Sweeteners	
  	
  

•  Everything	
  You	
  Need	
  to	
  Know	
  About	
  Aspartame	
  Brochure:	
  
hLp://www.foodinsight.org/Resources/Detail.aspx?
topic=Everything_You_Need_to_Know_About_Aspartame	
  	
  

•  Everything	
  You	
  Need	
  to	
  Know	
  About	
  Sucralose	
  Brochure:	
  
hLp://www.foodinsight.org/Resources/Detail.aspx?
topic=Everything_You_Need_to_Know_About_Sucralose	
  

TM	
  

Marie Latulippe 
Science Program Manager 
Low Calorie Sweeteners Committee 
ILSI 

TM	
  

Questions? 


