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Gl Function from a metabolic
point of view

Jeffrey Moss, DDS, CNS, DACBN
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Traditional nutritional/functional
medicine viewpoint on the gut

+ Somewhat isolated physiologic entity that,
when functioning suboptimally, can have a
systemic impact.

* Most dysfunction (which includes dysbiosis) is
directly caused by environmental stressors
and genetic propensity.

» Treatment generally consists of removal of
environmental stressors and introducing
supplements that directly address function,
tissue repair, and/or microflora imbalances.




Entry Level Clinical Nutrition
viewpoint of the gut

In addition to the preceding, the impact
of systemic health on the gut needs
to be addressed.

FUNCTIONAL MEDICINE — ENTRY LEVEL CLINICAL NUTRITION MIODEL

Treat first !!! (Remove adverse environmental sources)(Remember hormesis!)

| Infection Gastroenterology Toxicology Nutrientimbalance Neurology Endocrinology |

~CO ! 1S D

ALLOSTATIC LOAD — ACUTE/CHRONIC PHASE RESPONSE

Inflammaging/Metainflammation «— Alteration of macronutrient metabolism

Increases in cytokines/CRP Protein Carbohydrate Lipid

1Gluconeo Insulin resistance/ TFFA
Alteration of micronutrient metabolism 1IDO/TDO  Hyperinsulinemia TLDL

Water sol. vitamins, vitamins D and E, tHomocys/|S tlactate JHDL
electrolytes, Fe, Se, Zn
tCatabolism | 1t EFAs
!

‘ Plus genetic propensity ‘

N

IBS, IBD, Dysbiosis MCS Signs/symptoms Depression Thyroid
of deficiency/excess Anxiety Diabetes

Treat third!!! Stress




uality of life issues are the
major concerns more than
ever now.
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Summer of Work Exposes Medical Students to System’s Ills
K AGK

SEA
the health care system they are about to inherit, and many returned to campu
and their idealism tempered

This summer, medical students from the University of Washington took a long look under the hood of
last week with their eyes wide open

i?::lii"n Summer of work exposes medical students to system’s ills, The New
ol YOrk Times, September 9, 2009
The students learned not only to d , but also to.

protection against lawsuits, to hector specialists into sceing Medicaid patients, to match patients with
prescriptions on Wal-Mart's $4 list. And they saw firsthand what Mr. Olsgaard called “a tidal wave of chronic
discase” — diabetes, hypertension, obesity, depression — that left many questioning how much any one physician

could really accomplish.

“Loften wondered what we were actually doing to help people,” Mr. Olsgaard said.

.| “...a tidal wave of chronic illness...’

For 21 years, the University of Washington School of Medicine has dispatched its rising second-year students
actoss the Northwest to provide primary care in rural or underserved areas. The monthlong program is elective,

but a record number of students took part this year — 117 from a class of 216.

The school has a cooperative agreement to train medical students from Alaska, Idaho, Montana and Wyoming,
none of which has a medical college of its own. The summer program is one of several vehicles, along with loan

5, designed to lure students back to their s to practice in areas with a shortage of
primary care givers.
is year, the students set out as negotiations were intensifying in Wash tothe
health care system they will soon be joining. the system b

seen, but few students returned thinking there was litle to fix.

http://www.nytimes. i html?_r=1 . 9192009
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Nestlé Nutrition Workshop Series
Clinical & Performance Program, Vol. 8

Nutrition and
Critical Care

Luc Cynober
Frederick A. Moore

Baracos VE. Overview on
metabolic adaptation to
stress, pp. 1-13.

“An understanding of the
nature of stress is
fundamental to the rational
design of nutrient mixtures to
feed patients whose
homeostasis has been altered
by one or more stressors.”

“All stresses may be
presumed to be associated
with characteristic
modifications in the
metabolism of lipids,
carbohydrates, amino acids,
and micronutrients.”

-
FLSEVIER
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Acute and "chronic” phase reaction—a mother of

disease

Stig Bengmark

mary  The

{Bengmark S. Acute and “chronic” phase

reaction — a mother of disease, Clin Nutr,
Vol. 23, pp. 1256-66, 2004




Invited Review

Ni -
SIGNALS

Neurosignals 2009:17.144-152
DOI 10.1159/000198167

Biological Mechanism of Antidepressant
Effect of Omega-3 Fatty Acids: How Does
Fish Oil Act as a ‘Mind-Body Interface’?

Kuan-Pin Su

o Lab), Ct
and Hospital, Taichung, Taiwan; Stress, Psychiatry and Immunology Laboratory (SP1-Lab) Institute of Psychiatry,

King’s College London, London, UK
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Major depressive disorder - Depressi
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Su KP. Biological mechanism of antidepressant effect of omega-3
fatty acids: How does fish oil act as a ‘mind-body interface’?

Abstract

sant therapy and the high occurrence of somatic symptoms
and physical illness i patients with depression imply that
the serotonin hypothesis s insufficient to approach the ae-
tiology of depression. Depressive disorders with somatic

prostaglandin E; synthesis, which might be linked to the

sion. The role of n-3 PUFAs in immunity and mood function
supports the promising hypothesis of psychoneuroimmu:-
nology of depression and provides an excellent interface
between‘mind" and ‘body’. This review s to provide an over-
view of the evidence about the role of n-3 PUFAs in depres-
sion and its common comorbid physical conditions and to

of depression. So-
matization, the bodily symptoms without organic explana-
tion, Based
on recent evidence, omega-3 polyunsaturated fatty acids
(n-3 PUFAS, or n-3 fatty acids) are enlightening a promising

prop isms by which y
lar and cellular functions.

iour and to link the connection of mind and body. The PUFAS
are classified into n-3 (or omega-3) and n-6 (or omega-6)

Major depressive disorder (MDD) is  serious psychi-

groups. acid and acid,

the major bioactive components of n-3 PUFAs, are not effi-

ciently synthesized in humans and should therefore be ob-
i

Docosahexaenoic acid deficiency is associated with dys-
functions of neuronal membrane stability and transmission

). How-
ever, the current treatment for this high-burden disease
is not satisfactory. Less than 50% of patients achieve full
remission with optimized medication treatment [2] de-
spite that more than 40 antidepressants with mechanisms.
related to serotonin, norepinephrine and/or dopamine

KARGER s

361250, i coblsuagmail om

Table 1. Overlapping of symptoms of acute sickness behaviour as-
sociated with IFN-a therapy and the somatic symptoms in
MDD

Prevalence
in MDDP®, %

Prevalence in
IFN-« therapy?, %

Symptoms

39-90 73
Headache 27-67 33
Gastrointestinal symptoms 50! 34-47"
Psychomotor slowing 40¢ 59-65f
Insomnia 20-394 63
Irritability 354 50
Arthralgia 9-36 31¢
Musculoskeletal pain 26-32 62-808 2
Abdominal pain 15-20 21¢
Anorexia 13-19 40
Anxiety 13-18¢ 57
Poor concentration 144 51

Fatigue/asthenia

2 [46], unless otherwise specified; ® [99], unless otherwise spec-
ified; © [100]; 9 [101]; ¢ {102]; " [103]; & (104].

! Nausea, vomiting, bowel problems.

2 Result from depressed inpatient population.




Key metabolic imbalances seen
with the acute phase response

Metabolic acidosis
Loss of lean body mass (sarcopenia)
Insulin resistance

Inflamm-aging (Increased innate immunity
and decreased adaptive immunity)

» Suboptimal caloric intake and
carbohydrate:protein ratio (Refeeding
syndrome)

» Gastrointestinal dysfunction/gut atrophy

 Deficiencies of key micronutrients such as
zinc, selenium, and vitamin D

1

Underlying hypotheses of
Entry Level Clinical Nutrition:

« Chief complaints in chronically ill
patients are not diseases but responses
that have gone on too long (Allostatic
load).

» The metabolic imbalances that combine
to form this response have been well
defined by critical care nutritionists.




Entry Level Clinical Nutrition:

A new model of functional
medicine that incorporates
allostatic load and the “chronic”
acute phase response

Chronic inflammation,

Key deficiencies or
excesses, i.e.,
Calories,
macronutrients, B
vitamins, zinc,
selenium, iodine,
sleep, psychological
and chemical stress,
movement against

o

inflammaging, metainflamm.

Low calorie intake
and excessive
carbohydrate/protein
ratio — Refeeding
syndrome

|

gravity, weight

Gut

Hyperinsulinemia/lnsulin

resistance

\

A

dysfunction/atrophy

Sarcopenia/Loss of lean
body mass

Low grade chronic
metabolic acidosis/fluid

electrolyte imbalance

/

THE CREATION OF THE EXCESSIVE CATABOLIC
PHYSIOLOGY “RESPONSE”




Systemic health and the gut

ORGAN
METABOLISM

AND NUTRITION

Ideas for Future Critical Care

Editors
John M. Kinney
Hugh N. Tucker

Allison SP. Overview: Substrate and acute catabolism, In Kinney JM and
Tucker HN, eds., Organ Metabolism and Nutrition: Ideas for Future Critical
Care, Raven Press, New York, pp. 107-118, 1994.

Raven Press




« “An exciting new observation is the
finding that, in response to hypoglycemia,
amino acids for gluconeogenesis are
released from the gut not from muscle.”

* “It seemed most likely that amino acids
are derived from the digestion and
absorption of cells shed from the tip of the
mucosal villus, although the possibility of
a labile pool of amino acids within the
mucosa was suggested by Dr. Soeters.”

* “Itis clear that, whatever the details of the
mechanism, the amino acids are derived
from the mucosal rather than the smooth-
muscle layer of the gut wall.”

ORGAN
METABOLISM

AND NUTRITION

Ideas for Future Critical Care

Editors
John M. Kinney
Hugh N. Tucker

Molina PE and Abumrad NN. Hypothalamus, glucopenia, and fuel
mobilization, in Kinney JM and Tucker HN, eds., Organ Metabolism and
Nutrition: Ideas for Future Critical Care, Raven Press, New York, pp. 69-
90, 1994.

Raven Press




* “The primary site of this proteolytic
response is not skeletal muscle but
primarily the gastrointestinal tract,
resulting in an increased net release of
both essential and nonessential amino
acids across the extrahepatic splanchnic
tissues.”

* “During this process, the majority of
amino acids released by the gut are taken
up by the liver, but a significant
component, specifically that of branched-
chain amino acids, is released into the
systemic circulation and taken up by other
organs, mainly skeletal muscle.”

Dot IO , WORLD
~>% SURGERY

Metabolic Response to Severe Surgical Iliness: Overview

“ Wilmore DW. Metabolic response to severe surgical illness: Overview.
World 000;24:705-711

20

10



« “Taken together with the human studies
these investigations confirm that protein
turnover responds to injury and infection
in a manner that redistributes body
protein to satisfy the body’s needs.”

» “The synthesis rate is decreased in
‘nonessential’ tissues (e.g., limb skeletal
muscle or gut) and is maintained or
enhanced in tissues where work is
increased (respiratory and cardiac muscle,
lung, liver, spleen).”

« “Data generally support the hypothesis
that serious surgical illness stimulates
enhanced protein turnover.”

21

Effects of Stress on Immune Cell Distribution

Dynamics and Hormonal 1| Mechanisms'

Firdaws 5. (¥habhar,®* Andrew H. Miller,”” Bruce S, McEwen,® and Robert L. Spencer®s

Dhabhar FS et al. Effects
of stress on immune cell
distribution, J Immunol,
Vol. 154, pp. 5511-5527,
1995.

22

11



“We hypothesize that an important
function of endocrine mediators
released under conditions of acute
stress may be to ensure that
appropriate leukocytes are present in
the right place and at the right time to
respond to an immune challenge that
might be initiated by the stress-inducing
agent (e.g., attack by a predator,
invasion by a pathogen, etc.).”

23

“The modulation of immune cell distribution
by acute stress may be an adaptive
response designed to enhance immune
vigilance and increase the capacity of the
immune system to respond to challenge in
immune compartments (such as the skin and
epithelia of the lung, gastrointestinal and
urogenital tracts), which serve as major
defense barriers for the body.”

“Thus, endocrine mediators released during
stress may serve to enhance immune
preparedness for potential (or ongoing)
immune challenge.”

24

12
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Stress-induced redistribution of immune cells—From
barracks to boulevards to battlefields: A tale of three
hormones — Curt Ritcher Award Winner

Firdaus S. Dhabhar ><9* William B. Malarkey *,

Eric Neri®, Bruce S. McEwen®,
Presented at the 2011 ISPNE meeting

Dhabhar FS et al. Stress-induced redistribution of immune cells - From
barracks to boulevards to battlefields: A tale of three hormones — Curt Ritcher
Award Winner, Psychoneuroendocrinology, published online ahead of print
June 2012.

KEYWORDS Summary

Background: functions of the sytem are critically depen:
Stress; dent on the appropriate distribution of immune cells n the body. An acute or short-term stress
Immune cel trafficking: response induces a rapid and significant redstribution of immune cells among different body

[ and nda !
glucocorticoid stress that directs leukocyte subpopuiations to specific target organs during stress, and significantly
hormones; enhances the speed, efficacy and regulation of an immune response. Imimune responses are
Surgical recovery; generally enhanced in compartments (e.g., skin) that are enriched with leukocytes, and sup
Vaccine or cancer pressed in compartments that are depleted of leukocytes during following stress. The experi-
adjuvant; ments described here were designed to elucidate the: (1) Time-course, trajectory, and
Integrative immunclogy subpopulation-specificity of stress-induced mobiization and Urafficking of blood eukecytes.
2) Indvidual and combined actions Of the principal stress hormanes, norepinephrine (NE),
rafficking of specific
) Effects of Lselectin
(co6aL), o assess status,

. cal Sciences, Institute
Unfversity School of Medicine, 259 Campus Drive, MC 5135, Stanford, CA 54308-5135.
E-mail oddress: dhabharggmailcom (FS3, Dhabhar).

Immunity, Traneplantation, & Infection, Stanford
1650 736 8565; fax: +1 650 736 8565

0306453015 — see front mater © 2012 Elsevier LLd, Al rghts reservee.
it . dot.org 10,1016/} psmewen. 2012.05.008
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Inflammation rather than nutritional depletion
determines glutamine concentrations and
intestinal permeability

Karel W.E. Hulsewé®*, Rene W.W.J. van der Hulst®,

Bernadette A.C. van Acker®, Maarten F. von Meyenfeldt®,
Peter B. Soeters®

Hulsewe KWE et al. Inflammation rather than nutritional depletion
determines glutamine concentrations and intestinal permeability, Clin Nutr,
Vol. 23, pp. 1209-1216, 2004.

iy, Since

“To our surprise and in contrast to previous studies no effects of glutamine
supplementation were found on plasma and mucosal concentrations, gut
permeability and villus height.”

systemi
ight

“Unchanged glutamine concentrations after supplementation in humans
« has been described before.”

O261-5614/5 - see front matter © 2004 Elsovier Ltg. Al rights resarved.
80110.1016/).cl.2004,04.001

* “In this limited population plasma and
mucosal glutamine concentrations as well as
gut permeability were consistently correlated
with the presence and severity of
inflammatory stress in contrast to standard
parameters of nutritional depletion.”

+ “Systemic inflammation profoundly affects
(inter)organ glutamine metabolism, resulting
in enhanced release by muscle and lung and
increased consumption by other organs.”

14



“Another attractive hypothesis is that in
times of severe injury or inflammatory
stress, decreases in membrane
potential result in release of glutamine.”

“Endotoxaemia and inflammatory
mediators have been shown to
decrease the resting membrane
potential.”

“This is the result of marked increases
in intracellular sodium and chloride
concentrations and a decrease in
intracellular potassium.”

29

“Since transport of glutamine into the
cell depends on this membrane
potential, this process can lead to a net
efflux of glutamine out of the cell into
the plasma compartment.”

“This phenomenon can explain the
sudden and unalterable decrease of
intracellular glutamine seen during
conditions of severe inflammatory
stress.”

30
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Need for a comprehensive medical approach to the neuro-
immuno-gastroenterology of irritable bowel syndrome

Pejman Katirael, Gilberta Buitron

Pejman Katiraei, Gilberto Bultron, Deparument of Pediatrics,
Loma Linds Usiversity, 11175 Campus Srect, Coleman Pavil.
ion A 1121, Loma Linds. CA 92330, Unied States

Kex words:Inkable bome synckomne; Abceminl ;.
Inflammation; Probiotics; Str

: Katiraci P s e and ma-
jor contrsbutor to this paper. Bultron G s the secondary mshor

D We-Dog Tong. MD, PAD. Associas Profi-
Puscine ioseion Thind Ml Medical |

mdisan

=iy Katiraei P & Bultron G. Need for a comprehensive medical approach

Supparted
ainy Heald

=== to the neuro-immuno-gastroenterology of irritable bowel syndrome,

e Pavil

=i World J Gastroenterol, Vol. 17, No. 23, pp. 2791-2800, June 21,

| 2011.

Abstract
B e L defined by the Rome
I crieria as symptoms of recurrent abdominal pain or

discomfort with the onset of & marked change n bowel

habits with no evidence of an inflammatory, anatomic,

metabolic, or neoplastic process. As such, many chni-

cians regard ms a2 :enml nervous system

we review the recent

Rastins o s the v =vld=r|n= that supports an
‘model, whi Sl

inflammatory process along the ne«milqut axs. We
delineate the organic pathaphysiology of IBS, demon-
strate the role of inflammation in IBS, review the pos-
sible diferences. between adult and pediatric IBS, dis-
cuss the merits of a comprehensive treatment model
as taught by the Institute of Functional Medicine, and
describe the potential for future research for this syn-
drome.

© 2011 Baishideng. Al rights reserved.

Tome (TBS] s ebimng and common condmons TBS
s defined by the Rome I crtera 25, “symptoens of recur
cent abdominal pain o¢ discomfoet 1nd 1 marked change in
bewel bt for at Jeas s mondhs, with symptoms
o0 a least theee days of at least thiee months, with
w0 of the theee following findings: (1) Pain i reieved bya
bowel movement; (2) Onset of pain is relared 0 a change
n frequency of stool: and (3) Onset of piin is relted t0 3
change in the sppearance of sioot™"
FAP occurs in 10%-15% of schoolaged childcen, of
which 1

t© the pain” . Up to 53% of chikdren with abdominal
i contiwe to bave abdominal pan a5 aduls nd 14%
acc ultmaicly diagnosed with IBS"

hronic abdominal pain i sssociated with significiat
moebidiy, inchuding depression’®, deceeased quality of life
measuces”, and disabilty leading to inabilicy to wock™
Aduls with abdominal pain have higher ates of poten
tilly unnecessaey surgeries” . Paicars with BS ad FAP.
sze costly to the medical system’ . Both childeen and
adults with IBS fcequenty visit the offices of primary
e Pepicos s uevminaclogaat, Al wih 53

Sl WIG | www wignetcom E-0 June 21, 3011 | Volume 17 | lssue 23 | 31
o /
anxiety
—_— [Stressvig CR SIBO from
B Epi |attered motiiity
pathways 2 ¥
— (INfECtiON / "
colitis (nﬂammanon 4‘
< » [ Serotonin
response
Figure 1 Proposed pathophysiology of irritable bowel syndrome. CRF:
Corticotropin-releasing factor; SIBO: Small intestinal bacterial overgrowth;
PAR2: Proteinase-activaled receptor-2. 32
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Therapeutics:
Protein and amino acids
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Original article
Absence of post-prandial gut anabolism after intake of a low quality protein meal
Gabriella AM. Ten Have®®, Mariélle PXJ. Engelen®, Peter B. Soeters”, Nicolaas E.P. Deutz*™"

' ik Rock. AR, USA

cester o Osnatt .
" Department of Suger, Uiversity Modsrich, 0. Ba 515 NL-6200 MD, bssericht Th tharionds

:"_;Tm Ten Have GAM et al. Absence of post-prandial gut anabolism after

= | intake of a low quality protein meal, Clin Nutr, published online ahead

“= | of print 2011.

Conclusions; in rs
s atsent. It is of endagenous
b oroein o secure g i iy o the Boty. i o poymba et

improved
12 he ansbol espons o he kesin dunng the
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1. Introduction drained viscera, but this percentage varies between different
amino acids and diets.

A healthy gut is important for overail body health. The guc
controls digestion and absorpion of dietary protein and amino.
il

Scimulation of overal protein anabolism by protein mels is

acids (AA), and therefore
the liver, muscle and other organs. Although the intestine in the
prandial phase receives A both from the small intestinal heminal

imestine preferentially utilizes AA from the diet for its own
metabolism. Luminal contact with nutrients is very important in

of the intestine
epends on the sire cior 1 whole gy bl Hke te
quality of the dictary protein source and the presence of carbohy-
drates in the nmrin meal.* We postulated that 2 high-quality
dietary protein source stimulates amino acid uillization in the
nentine fo proten syethest.h Al terspoveny rteaiion of die-

in the intestine. a apered

a5
by the large intestinal extraction during enteral feeding, Approxi-
mately 50% of dietary amino acid Intake Is used by the portal-

e o Transltions!

= -
bady. In this way.
a“buffer” or what is called, the labile protein pool"
A low quality protein meal is defined as 3 mesl containing
2 normal 3mount of macronUErients and a protein source With low

oo R
i et ca Aging, Room #3121, Universiey of Arkamsas for
Medicat Scnnces, 4301 W, Markham 5L St 307, Uite Rock. AR 72305, USa.

nen esti@cintors (NEF. Deszh

261561415 = e font mtter © 2011 Elsevir

S0k 110160, cinu 201198008
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“Although the intestine in the prandial
phase receives amino acids both from
the small intestinal luminal side and via
the systemic circulation, it has been
observed that the intestine preferentially
utilizes amino acids from the diet for its
own metabolism.”

“Feeding is known to rapidly stimulate
protein synthesis in the intestine as
reflected by the large intestinal
extraction during enteral feeding.”

35

“‘Approximately 50% of dietary amino
acid intake is used by the portal-drained
viscera, but this percentage varies
between different amino acids and
diets.”

“Stimulation of overall protein anabolism
by protein meals is reflected by the
rapid stimulation of intestinal protein
synthesis.”

36
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“This means that the protein
synthesizing capacity of the intestine
depends on the same factors as
whole body anabolism like the
quality of the dietary protein source
and the presence of carbohydrates in
the protein meal.”

37

» “We postulated that a high-quality
dietary protein source stimulates amino
acids utilization in the intestine for
protein synthesis.”

* “A low quality protein meal is defined as
a meal containing a normal amount of
macronutrients and a protein source
with low digestibility or a deficient/low
amount of essential (indispensible)
amino acids (EAA).”

38

19



“In disease states, a meal with a low
amount of functional and/or
conditional EAA is also considered
as low quality.”

39

What happens with a low quality
protein meal?

* “In the present study, we examined the
effects of a low quality protein meal (gelatin
protein in a protein carbohydrate meal) on
intestinal metabolism, and whether improving
the biological value of this meal (by adding
tryptophan) would affect intestinal, hepatic
metabolism and systemic availability of
nutrients.”

40
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“We observed that after intake of a low
protein quality meal (Gel), the healthy
intestine released into the portal vein an
equivalent amount of amino acids that
was given with the meal together with a
substantial amount of the deficient
tryptophan.”

“We also observed a tendency that
more EAAs were released to the portal
system than consumed.”

41

“It is likely that the intestine responds
to such a meal by net breakdown of
endogenous (labile) gut protein.”

42
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“...adding the deficient amino acid
tryptophan to the meal resulted in
normalized intestinal net balance but
not the systemic EAA and urea levels,
suggesting improved intestinal
metabolism without improved whole
body response.”

43

Conclusions

“After a low quality protein meal, the
healthy gut is not able to generate an
anabolic response.”

“Our data suggest that in this situation,
the intestine breaks down its own labile
protein pool to fulfill the increased
systemic amino acid demand.”

44
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“Supplementation of the deficient essential
amino acid does improve intestinal
metabolism, but the next limiting amino acid
will determine the quality of the ingested
protein for the remainder of the body.”

“It is likely that chronic intake of low
quality proteins can lead to exhaustion of
the labile intestinal protein pool, possibly
resulting in reduced function of the gut
and susceptibility to intestinal and other
disease states.”

45

“These data...support the hypothesis
that the total amino acid profile of a
protein meal determines the biological
value of the meal for the intestine and is
independent of the sources of the
proteins.”

“Therefore, it is important particularly in
vegetarian diets that a meal contains
different protein sources to prevent that
a complete meal becomes of very low
quality because of one deficient EAA.”

46
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Increased intestinal amino-acid retention from the
addition of carbohydrates to a meal

N.E. P. DEUTZ, G. A. M. TEN HAVE, P. B. SOETERS and P. J. MOUGHAN*
1

Doy o, University of Limburg, Maastricht, The Netharlands and
M Univarsity, Palmerston North, New Zealand (Reprint requests
ana
AB:
die
en
an

“l Deutz NEP et al. Increased intestinal amino-acid retention from
=1 the addition of carbohydrates to a meal, Clin Nutr, Vol. 14, pp.
e 354-364, 1995.

-3¢7d Uptake SUGgest 8 1o
tion induced by the addi

Protein source — Whey protein isolate

Carbohydrate source - Maltodextrin
e TIAE Sl s R ey

47

» “Utilisation of dietary protein is affected
not only by the quality of the protein, but
is also dependent on the amount and
type of carbohydrate present.”

 “...the results of this study indicate that
the inclusion of digestible carbohydrate
in the diet increases the net retention of
meal-derived amino acids in the portal-
drained viscera.”

48
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» “The lower liver amino-acid uptake and
lower urea efflux suggest less nitrogen
wastage.”

» “The gut appears to be an important site
for nitrogen retention induced by the
addition of carbohydrates to a protein
meal.”

» “Changes in insulin levels may play an
important role in the phenomenon.”

49

Harce

3
doi:10.1054cl e idealibrary.com on IBERE

LEADING ARTICLE

The protein sparing function of the gut and the quality
of food protein

P. B. SOETERS, C. H. de JONG, N.E P DEUTZ
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“...consensus exists that indeed after

the meal there is a net accumulation of
protein, whereas in the post-absorptive
state a net loss of protein takes place.”

“It has been assumed that this ‘labile
protein pool’ predominantly resides in
muscle, probably because of intuitive
viewpoint, that muscle is a large organ
and therefore is the most likely organ, in
which this protein is temporarily stored
and from which it is subsequently
released.”
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“The logic of this feeling is weak, because the
fractional synthesis rate of muscle, i.e. the
percentage of the total muscle protein pool that is
newly synthesized per day, is very low.”

“As a consequence it can be calculated, that the
protein accumulated during and after a meal, can
only be present in muscle to a limited degree.”

Much more likely, is the suggestion that protein

accumulation takes place in the splanchnic area, as

protein turnover in this area can change very rapidly

and substantially, because the fractional synthesis

rate is much higher than in muscle, and because

ﬁhanges in protein synthetic rate can occur within
ours.”
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Thank you!!
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