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Law of Physics

.. , _ Calories stored
Calorie intake - Calorie expenditure = (body fat)
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Calories In, Calories Out

“The impact of diet on obesity risk is explained largely by its
effect on calorie intake, rather than by changes of either energy
expenditure or the internal metabolic environment. Stated
differently, ‘a calorie is a calorie.””
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Calories In, Calories Out
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Calories In, Calories Out

“each block equals 100 calories”
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“To reduce, eat 1200 to 2000 calories”



Calories In, Calories Out

January 1959

The Results of Treatment for Obesity
A Review of the Literature and Report of a Series

ALBERT STUNKARD, M.D.; MAVIS McLAREN-HUME, M.S.

» Author Affiliations
AMA Arch Intern Med. 1959;103(1):79-85. doi:10.1001/archinte.1959.00270010085011

30-yr literature review of calorie-restricted diets:

* “The results [among these programs] ... are remarkably
similar and remarkably poor”

« “such programs may be far from harmless” and result in
“emotional disturbances”



Calories In, Calories Out
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GUIDE
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A Guide o Daily Food Choices

Nutrients




Calories In, Calories Out

“When people are allowed to eat from ranges of high-fat or high-sucrose
foods, passive overconsumption only occurs with fat. It follows that fat
promotes overconsumption while sucrose probably prevents it”

“The evidence intriguingly suggests that it is specifically an increased
intake of sugars . . . rather than of complex carbohydrates that tends to
dilute fat energy”
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Trends in Dietary Fat
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Trends in Calorie Consumption
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Cause Versus Effect
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Insulin & Body Weight

e 8,929 participants with T2DM

 Intensive treatment (with more insulin) versus standard treatment
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Two proof-of-concept studies



Effects of Fast-Digesting Carbs in Rodents

 Inbred rats given diets with same amounts of carb / protein / fat
1. Fasting digesting starch (high “glycemic index” (Gl) = high insulin)

2. Slow digesting starch (low “glycemic index” (Gl) = low insulin)

* Food intake controlled to maintain same weight between groups



Effects of Fast-Digesting Carbs in Rodents
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Effects of Fast-Digesting Carbs in Rodents

Adiposity (%)
p <.01
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Effects of Fast-Digesting Carbs in Rodents

Differences in body composition
CANNOT be explained by calories in, calories out:
¥ Energy intake

B Lean mass
M Fat mass

Pawlak. Lancet 2004, 364:778-85



Do these effects occur in humans?



Carbs and Metabolism

To evaluate the effect of three diets varying in carbohydrate on
metabolism (calorie burn) over 5 months



Carbs and Metabolism
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Carbs and Metabolism

HI Carb MOD Carb

Targets

Carbohydrate (% energy) 60 40
Fat (% energy) 20 40
Protein (% energy) {0 20

LO Carb

20

60

20



Calorie expenditure (kcal/d)
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Carbs and Metabolism
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What about over the long term?



Meta-analyses of Low-Fat Diets

* Medium-fat Mediterranean diets

« Low-Carbohydrate diets

 Very low-carbohydrate diets.

» Ketogenic (ultra-low carbohydrate) diets

* All higher-fat diets



Meta-analysis of Low-Carb Diets

* Dose response meta-analysis of 110 trials
« Carb-restricted (< 45%) versus control (> 45% CHOQO) diets

« Conclusion: “Carbohydrate restriction is an effective dietary strategy”
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Processed Carbs & Healthy Life Span
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What about the new weight loss drugs
(Ozempic, Wegovy, Zepbound) ?



GLP-1 Receptor Agonists

» Metabolic actions:
o Slow gastric emptying
o Delay nutrient absorption
o Lower insulin
o Lower ghrelin
o Raise adiponectin
o Improve measures of leptin sensitivity



GLP-1 Receptor Agonists

Viewpoint

May 1, 2023

Childhood Obesity at the Crossroads of Science and

Social Justice

David S. Ludwig, MD, PhD"2; Jens J. Holst, MD, DMSc3

» Author Affiliations | Article Information

JAMA. 2023;329(22):1909-1910. doi:10.1001/jama.2023.7592

Thus, combining a low-carb diet with GLP-1, we could:

* Increase drug efficacy
 Atalower drug dose

 With fewer side effects

 Have a way to transition patients off drug without weight regain



Low-Carb Diet: Win-Win-Win for Industry

Major improvement of metabolic health throughout population:
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Low-Carb Diet: Win-Win-Win for Industry

Major improvement of metabolic health throughout population:

Reduced cost for Reduced cost to Improved claims
GLP-1 and other treat diet-related ratios from lower
drugs to prevent disease (diabetes, mortality and

chronic diseases CVD, etc.) morbidity rates



Moving Forward ...

Dietary
Guidelines
For Americans

Protein, Dairy = " Vegetables

& Healthy Fats = e & Fruits

Limit Highly Processed Foods, Added Sugars,
¥ & Refined Carbohydrates
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