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Energy Input = How much does the person eat?

Energy Output = HOW much energy does the
person expend?

e = How much weight does the
person lose?

d(pW)/dt =I-E

Energy Storag



Two-Compartment Body Density Model - 1942




Lean Body Mass-Body Fat Interrelationships in Humans

Gilbert B. Forbes, MD

Lean and fat compartments of the body are companions. Dietary alterations
induce changes in both compartments. 1 9 8 7
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LBM(kg) = 23.9 log, fat (kg) + 14.2 )
When differentiated this becomes

d(LBM)/d(fat) = 10.4/at (ii)
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Energy Expenditure Evaluated in Respiratory Chamber
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Schoeller, 1982
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http://www.dietsinreview.com/diet_column/08/what-we-can-learn-from-the-minnesota-starvation-study�

Rubner’s Surface Area Law - 1883

C, circumference
H, height

M, total mass
SA, Surface Area
V,, total volume




A STUDY OF PROLONGED FASTING

BY

FRANCIS GANO BENEDICT

WABSHINGTON, D.C.
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Wishnofsky’s Rule: 1958

ADIPOSE
TISSUE

Caloric Equivalents of Gained or Lost Weight

Max WISHNOFSKY, M.D.

WHAT is the caloric equivalent of one pound  obese patients under the especially rigid condi-
of body weight, gained or lost? To put  tions of the metabolic service for an average pe-
the question in other words: How many calo- riod of 59 days. The average diet provided 58
ries in excess of the amount necessary to main- g of protein, 14 g of carbohydrate, and 8 g of fat,
tain caloric equilibrium will produce a gain of  with a total value of 360 cal. They state:
YUV A U JUUV Weid 9 ° - v v J

can be drawn that 3,500 is the caloric value of
one pound of body weight lost.

AW = Wo-AEI x (1/3500) x T



Weight Loss during Fasting: Implications
for the Obese™”

GiLserT B. Forses,? M.D. 1970
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Protein Loss During Fasting
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Fig. 5. Comparison of theo
experiment of Keys et al. (14).
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TOTAL BODY WEIGHT (kg)
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perspectives in nutrition

A two-reservoir energy model of the
human body'

Seymour S. Alpert, Ph.D.

a dfydt + 8 difdi
= P ~ BMR(I) = W = 8(f + /)

o 50 0 150
TIME, DIETARY PERIOD (days)
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The quality of a scientific field depends on how well the mathematical
models developed on the theoretical side agree with results of repeatable

experiments.

Lack of agreement between theoretical mathematical models and experimental
measurements often leads to important advances as better theories are developed.
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