IS Protein the Missing Link In
the Obesity Story?

Nancy R. Rodriguez, PhD, RD, FACSM
Professor, Nutritional Sciences
College of Agriculture and Natural Resources
University of Connecticut, Storrs




Ongoing ‘Battle of the Bulge’
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Fact or Fiction:
There i1s an Optimal Ratio of Macronutrients
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Protein Underappreciated in Dietary Guidance

“While protein is an important macronutrient in the
diet, most Americans are already currently
consuming enough and do not need to increase
their intake. As such, protein consumption, while
Important for nutrient adequacy, is not a focus of
this document.”
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Dietary Guidelines for Americans

(2005 Dietary Guidelines for Americans, Ch 5)




Protein Recommendations

Recommended Dietary Allowance (RDA)
Dietary protein recommendations have
traditionally been based on preventing deficiency

Acceptable Macronutrient Distribution Range (AMDR)
A range of intake for promoting
optimal health




Optimal Protein Recommendations Overlooked

Protein Intake (by % of calories)
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(7100 kJ/d) and fat (50 /). ATter 10 K, the Protein Group Iost 7.53 = 1,44 Kg and the CHU Group 105t 6.96 * 1.56
kg. Plasma amino acids, glucose and insulin were determined after a 12-h fast and 2 h after a 1.67 MJ test meal
containing either 39 g CHO, 33 g protein and 13 g fat (Protein Group} or 57 g CHO, 12 g protein and 14 g fat (CHO
Group). After 10 wk, subjects in the CHO Group had lower fasting (4.34 = 0.10 v& 4.89 + 0.11 mmoliL) and
postprandial blaod glucose (3.77 = 0.14 v, 4.33 = 0.15 mmeiL) and an elevated insulin response to meals (207

of adiet with and a reduced

CHO/protein ratio stabilizes blood glucose dunng nunabsurpllve periods and reduces the pastprandial insulin

response.  J. Nutr, 133: 405-410, 2003,
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Dictary requirements for amino ncids remain controversial
Mast studics are focused on criteria to define a minimum
requirement 1o maintain shori-wrn nitragen. bakmee. This
concept is particularly useful for a limiting amino acid such as
Iysine, which serves as an esential amino acid for peptide
structures and hus limited use as 0 metabolic substrate {1.2).
At the other end of the spectrum, the branched-chain amino
acids (BCAA) are essential aming acids for protein synthesis
and alko participare in erivieal metabolie processes (3,4}, These
differences in roles among amina acids suggest than 2 single
definition of requirements may uate to encompass
S e e
able amino acids,

The three BCAA, leueine, valine and isoleucine, support
numercus merabolie processes ranging from the fundamencal
role s substrates for protein synthesls to metabolls roles
precussors for synthesis of alanin i J
2 modulator of the insulin-signaling pathway (7-9). Th
rential for o A topartichmie i euch of these motabals
processes appenrs to be i proportion o dheir avai

Preserred in part a1 Experimenta) Biofoqy 2001, April 2001, Orlando. FL
[Stise, . Sather, 6. 8 Laymn B K. (2007 Fech

insutin « amino acids « leucine s obesily = syndrome X

Experimental cvidence comparing the priarity of use of

BCAA for each of these individual ses is limited.

sugzests thar the first priority is for aminancylation of 18
for pratein synthe whereas their contriburion 1

praduction of akmine and ghiamine or their effect on

signaling pathway is dependent on increasing intracelly
concenracions (5.11,12), The potencial effect of these am
acids an merabolic processes under physiologic conditid
renmain 1o be explored:

The interrelationship betveen BCAA and glucose met
olism was first reported o be asociued wich the glucs
alanine cycle (5,6). These investigators found thar there wa
continuous flux of BCAA from visceral tissues through
b samination of the BC.

the amino nitrogen to praduce alanine from pyruv
vith a carresponding movement of alanine from muscle
liver to support m e Although the imy
tnnce of the ghucesc-alanine cyele has been debaeed, Ahl
cral. (5) reporeed that it accounted for S40% of endogen
glocose production during prolonged exercise.

More recently, the overall contribution of dietary ami

acids to glucose homeostasts received further support on
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basis of ve of hepatic ghicase producti
Jungas et al. (13) prmnlud an clogant argument that ami
ncids serve s primary fuel for the liver and the prim
carban source for heparic gluconeogenesis. Other investignd
(14,13) <xtended this thinking with the findings thar end
enous glucose production in the liver is o critical factor in

st 2007, Revision aceepred 20 Nowember 2001
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A Randomized Trial

of a Low-Carbohydrate Diet for Obesity

James W Krieger. Harry S Sitren, Michael J Daniels, and Bobbi Langkamp-Henken

ABSTRACT
Background: It is unclear whether low carbohyd

e, high.protein,

restriction alone.

Objectives: The objective was 10 use meta-regression to determine

weight loss than have |
cakes between groups (3
all studies (6). Thus, whi
offers any benefit beyor
Law-carbohydrate di

the efects of variations in protein
miass ind composition daring eacrgy restiction.

Designs English-lsnguage studics with o dietary intervention of
24200 kd (1000 kealid), witha duration of =4 wk. and conducted
in subjects aged =19 y were consklered eligible for inclusion. A

on body

self-reported intake in conjunetion with a biological marker of ma-
cronuir e was required as 8 level of dietary con-
irol. Atotal of 47 studies comprising 165 interveation groups met he
inclssion criteris.

Resulis: After control for energy intake. dicts consisting of 535.
414% energy from sarbohydeate were associated with 3 174 kg
greater 10ss of body mass, a 0,69 kg greater loss of fat-free mass. a
1.299% greater s in percentage body i, and 3 2.0 kg greater loss
Of i mass than were diets with a higher percentage of energy from
carbohydrate. In studies that were conducted for >12 wk. these
differences increased to 6.56 kg, 174 kg. 3.55%, and 3.57 kg. re-
spectively, Protein imakes of >1.05 g/kg were associsted with 0.60
kg additional fatfree mass retention compared with diets with pro
tin intakes S1.05 gikg. Tn stodics conducted for 12 wk, this
difference increased to 121 kg. No significant effects of protein
intoke onoss o ither body mass o ft mas were obvserved.
Conclusion: Low-carbohydrare, high " fect
body nu».mn,]uimpaﬂllunmdr,v:nd(mm(lmlp niake, which in
part supports the proposed metabolic sdvantage of hese
diets.  Am J Clin Nur 2006:33:260-74,

KEYWORDS  Mets-analysis. bodye
diet, low-carbohydsate diet, s

sposition, high-protein

INTRODUCTION

Low-carbohydraie diets have bec
and cor
Macro

popular in recent years

n less carbohydrate than that found in the Acceptable
utrient Distribution Range of 45-65% of energy (1)
Samaha et al (2) reported that a low-carbohydrate diet resulted in
greater weight loss than did a low-fat diet over a period of 6 mo;
however, this was confounded by  greaier, but not significant.
reduction in energy intake in the Jow-carbohydraie group. In
other studies, low-carbohydrate diets have resulted in greater

Diet
body mass (7). The prol
from subjects in energy
can decrease nitrogen
for fat-free mass (FFM)
effects of replacing car
restriction have been
(9-12), but resuls have
showing anincreascd fat
not men (9-11) and one
These

study designs or small
may be advantageous (o
tion trials with meta-regr]
level characteristics 1o )
position. Bravata et al
dietary intervention trial]
tent was not associated w
However, they did not
also possible that they df
intake because of the hig]
supporn for this possibi
of carbohydrate iniake
homogencous trials. was
trolled interventions in
pital or research center.
unreliable (14), 3 meta-1
ctary inerventions is
regression was fo detern
and carbohydrate intake
measurements during en
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bdrata (CHO) vs. protein for weight loss dists are extsnsive,
adult health and weiaht manaaement remains unknown.
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The underappreciated role of muscle in health and disease' >

Robert B Wolfe

ABSTRACT
Muscle plays a central role in whole-body protein bolism by

serve as precursors for the synthesis of new proteins 1o balance

serving as the principal reservoir for amino acids o maintain protein
synthesis in vital tissues and organs in the absence of amino acid
absorption from the gut and by providing hepatic gliconcogenic
precursors, Furibermore, altered musc be metabolism plays a key role
inthe genesis, and therefore the pm\ﬂmon of many common patho-
logic conditions and chronic diseases. Nonethel ess, the

the persi rate of protein breakdown that occurs in all tissues,
k Ims been recognized since the cardy 19605 that, in the absence
of nutrient intake, muscle protein serves as the principal reservoir
toreplace blood amino acid taken up by other tissues (1-3), Inthe
fasting state, blood amine acids serve not oaly as precursors for
the synthesis of proteins but ako as precursors for hepatic glu-

of adequate muscle mass, strength, and metabolic function bas
rarcly, if ever, been targeted as arclevant endpoint of recommenda-
tions fordictary intake. It is therefore imperative that factors directly
related to muscle mass, strength, and metabolic func tion be inc uded
in future shadies dﬁign:d o demoastrate optimal lifestyle hehaviors
hroughout the life span, including physical activity and dict.  AmJ
Clin Nutr 0068447582,

KEY WORDS Strength, muscle, protein metaboliom, sarcope-
nia, dictary require ments

INTRODUCTION

The importance of muscle mass, strength, and metabolic func-
tion in the performance of exercise, as well as the activities of
daily living (ADL ), has never been questioned. Perhaps less well

o 2 i4). C Iy. the protein mass of cssential
tissues and organs, as well as the necessary plasma ghicose con-
centration, can be mantaised relatively constant despite the ab-
sence of nutritional intake, provided muscle mass is adequate to
supply the required amino acids.

The demands for amina acids in mostorgans and tissues do not
vary significantly from the fed 1o the postabs tate b
little surplus protein is accumulated. I-uan:mmrr the hepatic
uptake of gluconcogenic amino acids decreases with nutrient

intake (5). Consequently, the primary fate of ingested amino
acids is incorporation into muscle protein to replete the reserves
of amino acids bost in the fasting state. Under normal conditions,
gains in muscle protein mass in the fed state balance the loss of
mauscle protein mass in the postabsorplive state.

The ability u{ net muscle pmcln breakdown to maintain
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The subcommittee has identified the need to
determine “what pattern of dietary protein
intake is associated with achieving
recommended nutrient intakes.”
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Protein intake higher than
the RDA may help adults
prevent or manage
cardiovascular disease
and type 2 diabetes .

Sarcopenia Is the progressive

loss of muscle mass with age.
The most practical means of
Increasing skeletal muscle
protein for the majority of older
adults is to include a moderate
serving of high-quality protein
with each meal.

Elevated protein intake, in
combination with controlled
energy intake was found to
be an effective and practical
weight-loss strategy.
Animal protein had a
greater positive effect than
plant proteins.

Protein and calcium intake
Interact positively to affect
bone health , and intakes
of both must be adequate
to fully realize the benefit
of each nutrient on bone.




Dietary Protein and Healtl



Habitual consumption of eggs
does not alter the beneficial
effects of endurance training on
plasma lipids and lipoprotein
metabolism in untrained

men and women

L.M. Vislocky, M.A. Pikosky, K.H. Rubin, S.
Vega-Lopez, P.C. Gaine, W.F. Matrtin, T.L.
Zern, |.E. Lofgren, M.L. Fernandez and N.R.
Rodriguez. J Nutr Biochem May 19 (Epub),
2008.

Effects of dietary

protein intake on
iIndexes of
hydration

W.F. Martin, L.H.
Cerundolo, M.A. Pikosky,
P.C. Gaine, C.M. Maresh,

L.E. Armstrong, D.R.
Bolster and N.R.
Rodriguez. J Am Diet
Assoc 106:587-589, 2006.

Dietary protein intake and
renal function

W.F. Matrtin, L.E. Armstrong
and N.R. Rodriguez. Nutr
Metab (Lond) 20(2):25, 2005.




The effects of nutritional
supplementation throughout
an endurance run on

leucine kinetics during
recovery

S.L. Miller, P.C. Gaine, C.M. Maresh, L.E.

Armstrong, C.B. Ebbeling, L.S. Lamont
and N.R. Rodriguez. IntJ Sport Nitr
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Acute energy deprivation affects
skeletal muscle protein synthesis
and associated intracellular
signaling proteins in physically

active adults

S. Pasiakos, L. Vislocky, J. Carbone,
N.Altieri, K. Konopelski, H. Freake, J.
Anderson, A. Ferrando, R. Wolfe and N.

Rodriguez. J Nutr. 2010 Apr;140(4):745-51.

Level of dietary protein influences whole
body protein turnover post-exercise

P.C. Gaine, M.A. Pikosky, D.R. Bolster, W.F. Martin ,
C.M. Maresh and N.R. Rodriguez. Med Sci Sport and
Exer 39:480-486, 2007.

Level of dietary protein impacts whole
body protein turnover in trained

males at rest
P.C. Gaine, M.A. Pikosky, W.F. Martin, D.R. Bolster ,

C.M. Maresh and N.R. Rodriguez. Metabolism 55:501-
507, 2006.

Dietary protein intake impacts human
skeletal muscle protein fractional
synthetic rates after endurance exercise

D.R. Bolster, M.A. Pikosky, P.C. Gaine, W.F. Martin ,
R.R. Wolfe, K.D. Tipton, D. MacLean, C.M. Maresh an d
N.R. Rodriguez. Am J Phys 289: E678-E683, 2005.




A diet with high er
protein and reduced
carbohydrates
combined with

exercise increases
fat loss compared to
a diet with higher
carbohydrates and
reduced protein




Obese, middle-aged

women who followed high er
protein diets combined with
exercise lost more body fat
(and minimized loss of lean
mass) compared to
counterparts following a
higher carbohydrate diet




Protein given
1 hour pre- and
post-exercise

Protein given in
the morning and
evening

Subjects who
consumed protein
closer to the time of
exercise achieved
more lean body

mass than subjects
who consumed
protein in the
morning and
evening




High er protein meals are associated with increased
satiety over a 24-hour period

High-Protein Meals: @—@

Normal Protein Meals:

| am completely empty




Control Diet

Higher
protein diet

Over a 5-week period,
men with untreated
type 2 diabetes who

followed a high er
protein diet improved
glycemic control




Control Diet

High er Protein
Diet

Modest
substitution of
carbohydrate-rich

foods with protein-
rich foods may lower
blood pressure in
hypertensive




In Considering Anlmel Proieln ...




Animel Foods = Hign Quallty Proieln




“Dried beans and peas are excellent sources of
fiber and low glycemic carbohydrates which make
them excellent carbohydrate foods but they have
low protein quality and high energy to protein ratio
which make them poor protein foods.

If the goal Is to increase dietary protein, plant
proteins have lower nutritional value than animal
proteins and hence require greater total protein and
greater total nitrogen to achieve the same health

benefits.”

- Donald Layman, Ph.D., University of lllinois



7 tablespoons Three %2 cup 1 ¥4 cups 3 ounces

peanut butter servings raw tofu lean beef
black beans

670 calories : 236 calories 180 calories
374 calories




HIGH
AMDR

LOW
— AMDR

RDA
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Weight Management
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