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Working hypotheses:

- What is generally referred to as low immune
function is actually suboptimal adaptive
immune function.

* Most supplemental approaches to optimizing
immune function involve nutrients and/or
herbs.

» Herbs tend to function in a pharmaceutical
fashion to optimize immune function.
However, the way they function leads to an
important question:
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Is the use of herbs as
“panaceas” to optimize
Immune function equivalent to
“beating a dead horse?”

Nutrients as immune
enhancing panaceas
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. COMMENTARY

A Potential Design Flaw of Randomized
Trials of Vitamin Supplements

Morris MC & Tangney CC. A potential design flaw of randomized
trials of vitamin supplements, JAMA, Vol. 305, No. 13, pp. 1348-
1349, April 6, 2011

* “A common view is that the negative
findings from the randomized controlled
trials (RCTs) offer inconvertible
evidence that the nutrient is unrelated to
disease and that the epidemiological
studies are biased.”

* “An alternative explanation is that most
RCTs of vitamin supplements are
designed to test the hypothesis that
supplementation, no matter what the
nutrient status, is protective.”
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“Vitamin treatment may not be
effective in these trials because
nutrient intake among the
participants is already at optimum
levels.”

How is “optimum level”
determined?
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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.”
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Acute and "chronic” phase reaction—a mother of
disease

Stig Bengmark

Department of Surgery and Liver Inatitute, UCL, Loadon, UK
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Considerations for the Catabolic Patient

gns & Symptoms

Signs & Symptoms

. g “lousy™
.
*  Cravings

*  Depression/anxicty
= Poor quality sleep

Optim|

absorption/leaky gut
®  Chronic painfinfection amil

“linical Findings

High % body fat
Low bone density
High fasting insulin
Heavy metal burden
Calcium to phosphorus
ratio 3:1

Reduci

DR

(reduce sarcopenia) and

Consider

bal.

ize muscle mass
and amino acids

no acid levels

Treatment Plan

Optimize fluid and electrolyte

Supplementati

rbonate
ne (Moss)

Potassi

Magnesium
~Magnesium Glycinate
(Vital Nutrients)

Pay special attention o protein

-Bioelee
impedance scale

Grip strenghth
-d

Reduce

ng inflammation
Address food alles

H
~Fibrinogen levels
-WBC

-Differential

Amino acids
“Custom Amino Base
(Metabolic Maint.)
Protein powders/bars
-UltraLean products
(Biogenesis)
-Paleo products (DFH)

Anti-inflammatory agents
-Inflameric (Olympian)
me (Protocols)
-Pain Guard (Perque)
Fish Oils
-Ultra Pure Fish oil
(Vital Nutri
Food allergy
-AllerG

* High normal globulin £
Cholesterol (220-280)

* High nonmal BUN with
normal creatinine

*  Low urinary sulfate

*  Genomic variations

carbohydrate/protein

Optimize GI function

ratios

Diet

ry changes.

aids
Optimize mi rﬂmllr;n.l Supplementation of multis
deficiencies/imbalances

Presentedby: NUTRITTI1O

N 800-851-5444

along with improvements in
dietary quality

.
= Improving in Waich carbohydrate/ Fasting glucose
. ”1}:‘ LD?&- |“‘fdiiDL it ity protein ratio Fasting insulin Metabolic Synergy (DFH)
* High triglycerides i ? Cravings
* Lownormal seum | -
assium, high normal R N
| serum sodium Optimize dietary Diet diary Protein powders/bars

-Paleo products (DFH)
-Ultralean (Biogenesis)

supplementation of digestive

on vitamin

Betaine HCI (Vital Nutrients)

1 Repair Complex
)

utrients (Vital Nutr)
Vitamin D (Vital Nutr)
Tosol (Moss)

Zine Supreme (DFH)

mossnutrition.com

Tools for True Healing™

Invited Review

SNRIs

om0 i

Pimssuigra, J00% 7584141

Severr g, 70
i s e s . 904
ke ey

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

Hasan-Fin Su

3 Honpina, Taichung, Tarwars $iori,
Kty Collee 108008, Loagon, UK

Words
Majas depresiis Sasder . Deprssi

et - Dexiasahesaencic ackd - Arashi
Erostaglarin - Theambananes - Le

Su KP. Biological mechanism of antidepressant effect of omega-3
fatty acids: How does fish oil act as a ‘mind-body interface’?
Neurosignals, Vol. 17, pp. 144-152, 2009

Abstract
saridapen
aanc theragy and the hugh oecurercs of SOmAN: LGS
‘aced phypical ivess in patients with depreisssn imoly that
e sevtenin ypothesis s imullichenl % SPRIGICH T e~
Stegy of Stpreison. Depressher daoiders. with omatc
ke 5o

prossagiandin £ symtheais, which mighl b Reked b the

s, The role of -3 LR bn immenity and mood funclien
LEEAIT tha promising hypothesh of prychoneucimm:
nelogy of depression and providich an exoelient inverface
batwasn mind and Body’. Tk review s 10 penace an v
whew of the eviciere about the rele o 1-5 FUFAS in Sepres-

peogase
Faritior.

matization, the ATV Rl
o, i milar oo cytokine-induged s bt behaviows, Baed
o0 Tecent evidence. omega-3 polyurmasated faty acids
-3 PULAs, or -3 ety chsil e endbgatiening 3 prombng

lowe andiolink the conemction o misd sed body. The FUfa
vl gt

‘a0 elagaified intn -1 Jow omega:

Mujor depremive diu i serious paychi-
b a bagh b Hew-

acid
.

e major bizactive comporstets of -3 PUFAS, ane nat -
STy HyeREed ) emans and shoukd Thersdces be c-

Dexoashexsenos acd deficiency Is ancoiaied with S
Purncthons of sbuscnal mam it Sy and mnsmInIon

p 1
ever, the current treatment S this high-burden disease
s mot satistuctory. Less than 5% of patients achicve full
remission with optimized medication treatment [2] de-

, meepinephrine andior dopsmine

12

© Dr. Jeff Moss

http://www.MossNutrition.com




An Entry Level Clinical Nutrition Perspective on Immune Deficiency

Dr. Jeff Moss

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

MDD
Symptoms Prevalence in Prevalence
IFN-« therapy?, % in MDD®, %
Fatigue/asthenia 39-90 73
Headache 27-67 33
Gastrointestinal symptoms 50" 34-47"
Psychomotor slowing 40°¢ 59-65¢
Insomnia 20-39¢ 63
Irritability 35¢ 50
Arthralgia 9-36 31°
Musculoskeletal pain 26-32 62-808 2
Abdominal pain 15-20 21¢
Anorexia 13-19 40
Anxiety 13-184 57

Poor concentration 144 51

1[46), unless otherwise specified; " [99], unless otherwise spec-
ified; © [100]; ¢ [101); ¢ [102]; T [103]; 8 [104].

! Nausea, vomiting, bowel problems.

2 Result from depressed inpatient population,

13

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

14
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» “Certainly there is little debate that
supraphysiologic supplementation is
indicated for a brief period when a
frank deficiency of a micronutrient is
identified. As a general guideline,
the provision of 5to 10 times the
RDA on a daily basis for 5-7 days,
either enterally or parenterally, will

suffice as a means of repletion.”

Mason JB. Vitamin and trace elements in the critically ill
patient. In: Shikora SA et al, ed. Nutritional
Considerations in the Intensive Care Unit. Dubuque, IA:
Kendall/Hunt Publishing Co.; 2002:61-77.

15

Evans-Olders R et al. Metabolic origin of hypovitaminosis C in acutely
hospitalized patients, Nutrition, Vol. 26, pp. 1070-1074, 2010

| “Hypovitaminosis C usually implies vitamin C deficiency, but it could
also occur as part of the acute phase response.”

16
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Chronic inflammation,
Key deficiencies or inflammaging Low calorie intake
excesses, i.e., | and excessive
Calories, carbohydrate/protein
macronutrients, B ratio — Refeeding
vitamins, zinc, syndrome
selenium, iodine,
sleep, psychological
and chemical stress,
movement against Hyperinsulinemia/lnsulin
gravity, weight resistance
Sarcopenia/Loss of lean
Gut — body mass
dysfunction/atrophy Low grade chronic
metabolic acidosis/fluid
electrolyte imbalance
THE CREATION OF THE EXCESSIVE CATABOLIC
PHYSIOLOGY “RESPONSE” 17

Dynamics and Hormonal Mechanisms'

Firdaws 5. Dhabhar, ™ Andrew H. Miller," Broce 5.

Effects of Stress on Immune Cell Distribution

MecEwen,* and Robert L. Spencer®

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

19

“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
iImmune 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.”

20
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What is the net result?

* Increased innate immunity
» Decreased adaptive immunity

21

Inflammaging

22
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Journal of Neuroinflammation
Review

ging as a prod to Alzhei ’s disease
Brian Giunta*!, Francisco Fernandez'?, William V Nikolic?,
Demian Obregon?, Elona Rrapo!, Terrence Tow: 5 and Jun Tan?

| Guinta B et al. Inflammaging as a prodrome to Alzheimer’s
disease, J Neuroinflammation, Vol. 5, No. 51, published online,
“ November 2008

kood cells (HUCBC), (7] Aavancids, aed (1)
AD-bos pathology e various moute modeh.
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» “According to Franceschi’s original description
of inflammaging, innate immunity progresses to a
chronically active state secondary to exhaustion
of the more evolutionary recent adaptive
(specific) immune system. This exhaustion is in
large part due to age-associated reduction of T-
cells for various reasons including thymic
involution, as well as fewer bone marrow early
progenitor B cells.”

* “The net result of this is (1) to reduce adaptive
immunity to previously encountered pathogens,
and (2) to weaken the host adaptive immune
response to novel pathogens due to a reduction
in the diversity of the antigen-recognition

repertoire with age.”

24
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Amino acids
and
immune function

25
Immunonutrition: Role of Sulfur Amino
Acids, Related Amino Acids, and Polyamines
Grimble RF & Grimble GK. Immunonutrition: Role of sulfur amino acids,
related amino acids, and polyamines, Nutrition, Vol. 14, No. 7/8, pp. 605-
610, 1998.
26
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“The biochemical changes which occur during
inflammation exert a large metabolic demand
on amino acid metabolism.”

“The loss of urinary N, which increases the
severity of the inflammatory insult, is a
reflection of this phenonomen.”

“The pro-inflammatory cytokines, interleukin
(IL)-1, IL-6, and tumor necrosis factor-o (TNF)
are the main initiators that alter protein and
amino acid metabolism to support the
immune and inflammatory responses.”

“Amino acids are released from peripheral
tissues for nutrition of cells of the immune
system and the synthesis of acute phase
proteins and glutathione by the liver.”

27

“It has been estimated that during major
infections in humans, the amount of
protein required to produce and
maintain an increase in circulating white
blood cells and acute phase proteins is
approximately 45 g/d.”

“However, the supply from the
peripheral tissues may not always
match demands due to previous dietary
intake.”

28
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Tryptophan
and
Immune function

29
Role of ""-""""' """“::"‘."“I"":“ bial Defence and lmmuu:-.
Regulation: Tryptoph pletion Versus Production of Toxie K
: Role of indoleamine 2,3-dioxygenase in
:| antimicrobial defence and immunoregulation: Tryptophan depletion
| versus production of toxic kynurenines, Curr Drug Metab, Vol. 8, pp.
237-244, 2007
30
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438 Current Drug Metabolism, 2007, Vol. 8, No. 3 MacKenzie et al.

———— Frotein synthesis Serotonin, Mefatonin ¢

\ Tryptnfhan /

/ Kynurenine {1+ w— Kynurenic acid (1+,2°)

!

Anthraniic acid (1) 3-Hydroxykynurenine (1+ 2+) mesb  Xanthurenic acid

!

* 3-Hydroxyanthranilic acid (1**)

Quinolinic acid (1-,2)

!

NAD+

1= immunoregulatory(~ no effects, ++inhibitory effects)
2= neuroactive (~excitotoxic effects, + anticonvulsive effects, ++ apoplotic effects

Fig. (1). Fate of tryptophan in mammalian cells. The recognised physiological role of the metabolites of the kynurenine pathway is indicated as follows: 1=
immunoregulatory(- no effect, ++ inhibition); 2= neuroactive (- excitotoxic effects, + anticonvulsive effects, ++ apoptotic effects)
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Review

Biochemical and medical aspects of the indoleami
2,3-dioxyg initiated 1-tryptoph bol

1| Takikawa O. Biochemical and medical aspects of indoleamine 2,3-
dioxygenase-initiated L-tryptophan metabolism, Biochemical and
Biophysical Research Communications, Vol. 338, pp. 12-19, 2005

32
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“These findings suggested first that the
degradation of tryptophan (TRP) by IDO
thus plays a role in the defense
mechanism against bacterial and viral
infections.”

“...the anti-parasitic or antiviral activity
of IFN-y against various pathogens has
been shown to be explained by the
same mechanism, namely, the IDO-
mediated TRP depletion from human
cultured host cells.”

33

“The pathogens sensitive to intracellular
Trp depletion in human cells in vitro are
Chlamydia, psittaci, trachomatis, C.
pneumoniae, group B Streptococci and
Enterococci, Staphylococcus aureus,
herpes simplex virus, cytomegalovirus,
and measles virus.”

“These results indicate that one of the
physiological functions of IDO is the
suppression of various intracellular
pathogens through Trp depletion.”

34
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MacKenzie CR et al. Role of indoleamine 2,3-dioxygenase in

_‘_.::i_f::.‘_.:.l antimicrobial defence and immunoregulation: Tryptophan depletion
4 versus production of toxic kynurenines, Curr Drug Metab, Vol. 8, pp.
29 237-244, 2007.

35

* “The down regulation of the immune
system (T-cell proliferation) by
tryptophan metabolism would appear to
be in direct conflict with its anti-microbial
function.”

* “On the one hand this IFNy-induced
system protects against invading
pathogens while on the other inhibiting
the production of the same IFNy by T-
cells.”

36
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“We can therefore construct a theory in which
the IDO-mediated tryptophan depletion in the
first instance leads to an inhibition in the
growth of the pathogen and then, at lower
concentrations, acts as a negative feedback
loop by down regulating the T-cell
proliferation and hence IFNy production.”

“This would in effect prevent an overshoot of
the immune response and thus protect the
host tissue from possibly damaging
tryptophan starvation.”

37

Why does this system cause
problems in chronically ill patients?

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

38
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A final thought

39

It's OK to give some herbs to
stimulate the immune system

MAKE SURE YOU'RE NOT WHIPPING
A DEAD HORSE!!

40
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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

41
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Thank you!!
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